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COMMENT  AND   CRITICISM. 

'Thy.  awakd  by  the  Royal  society  of  London 
of  the  highest  honor  in  its  gift,  the  Copley 
medal,  to  Professor  Carl  Ludwig  of  Leipzig, 
has  been  the  cause  of  much  rejoicing  among 
Knglish  physiologists.     Since  John  Hunter  re- 
ceived the  medal  nearly  one  hundred  years  ago 
(1787),  no  physiolc^ist  has  so  merited  it  by 
friiitfnl,  lifelong  devotion  to  the  advancement 
of  knowledge.      Ludwig's   first   research   was 
published  in  1844  ;  and  still  every  yonr  impor- 
tant investigations,  inspired,  directed,  and  of- 
ten i«;rsonR!!y  executed  hy  him,  are  published 
from  his  laboratory.     His  work  extends  over 
nearly  every   branch  of  physiolt^y.    bnt    we 
can  here  refer  only  to  one  or  two  of  his  more 
eiXM'h- marking  works.      In   18o0.  by  the   dis- 
covery of  secretory  nerves,   he   added  a  new 
territory  to  the  domain  of  experimental  physi- 
ology.    That  wonderful  series  of  researches  on 
the   circulatory  mechanism,  which  commenced 
in   1847  with  a  paper  on  the  inflnence  of  the 
respiratory  movements  on  the  blood-flow  in  the 
aorta,  lias  continued  to  this  daj-,  almost  every 
year  adding  something  from  the  master's  hand. 
The  introdnction  of  the  grapiiic  method  into 
pbysiological  experimentation  we  also  owe  to 
l.iidwig ;  and  he  who  would  ask  what  the  value 
of  this  has  been,  may  lie  referred  to  almost  the 
whole  of  modern  experimental  physiology  for 

his  answer.  ■ ■ — 

Xc.irly  all  of  the  present  generation  of  Brit- 
ish physiologists  have  been  students  in  the 
Leipzig  laboratory.  While  there,  they  could 
not  fail  to  acquire  a  warm  jjersonal  affection 
for  its  director.  Simple,  kindly,  possessed  of 
a  genial  humor  which  never  wounds,  enthusias- 

No.  lOU.  — l«»i. 


tic  in  his  work,  and  ever  ready  with  aid  and 
counsel,  Ludwig  must  be  beloved  by  those  who 
work  under  him :  hence,  to  their  pleasure  in 
a  wortliy  bestowal  of  the  Copley  medal,   Eng- 
liali  physiologists  have  the  further  joy  of  seeing 
a  beloved  master  publicly  honored.     In  both 
these  respects  they  will  have  many  warm  sym- 
pathizers in  the  United  States.     For  years  the 
Leipzig  laborntorj-  has  been  the  headquarters 
abroad  of  young  American  as  well  as  English 
physiologists ;  and  at  present  Ludwig  is  rep- 
resented  by  pupils   on  the  physiological  staff 
of  the  Harvard  medical  school,  of  the  Univer- 
sity of  Pennsylvania,   of  the  .Johns   Hopkins 
university,  of  the  University  of  Michigan,  and 
probably  of  other  American  institutions.     In 
fact,  so  far  as  physiology  is  now  pursued  and 
taught  in  this  country  as  a  definite  iudeiiend- 
ent  science,  and  not  as  a  mere  body  of  more 
or  less  dubious  dogmas  which  custom  makes 
it  necessary  to  include  in  the  medical  student's 
cnrricuUim,  it  is,  for  the  most  part,  pursued 
and  taught  by  or  under  the  direction  of  those 
who  have    i>een    Ludwig's    pupils.      In  their 
name  we  congratulate  the  master,  and  express 
the  hope  that  he  may  yet  be  spared  for  many 
years  to  carry  on  hia  work. 

We  havk  had  oociwion  twice  during  the  past 
year  to  remonstrate  against  the  methods  em- 
ployed by  certain  book-dealers  in  bringing  out 
quasi-scientific  books.  In  -Tune,  mention  was 
made  of  several  volumes  that  appeared  without 
date,  (n  November  it  was  the  question  of 
more  sincere  discrimination  on  the  part  of  pub- 
lishers in  regard  to  the  quality  of  the  material 
that  they  recommend  to  the  purchasing  public. 
Now,  the  little  book  on  meteorology  mentioned 
in  our  notes  provokes  protest  against  the  prac- 
tice of  borrowing  illustrations  and  extracts 
without    acknowledgment    of    their    sources. 
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ITiere  are  four  i>I*tte  in  the  fli*t  part  of  thu 
book,  the  only  iiieUii-M  it  coritains ;  and  tliey 
arc  «ll  laknn  finm  tlie  work  on  eitortas  by  Bl»- 
•iiuB.  In  llic-  -Scliolift'  of  tliusrctiiiJ  part,  tiietv 
nn?  several  pci|>er8  I>y  wtll-knowu  meteorolo- 
gists ;  some  of  them  ftrv  croditi'd  to  tlioir  origi- 
nal pltice  of  publienlioii :  Imt  several  otherB 
Are  appropriate)),  in  a  more  or  less  conclviiH«<l 
form.  witJi  tlieir  aiitliorN  name  lit  tlie  bea<I  of 
caob,  as  if.  in  distint-tiou  to  tbe  Rret,  theoc 
were  written  espr»a«Ir  for  lliis  boolc.  It  may 
Im)  tliat  Uic  omission  ofncknou'lerlfinient  TC-RUlCa 
Bimply  from  rareleHsiipus  ;  but.  in  any  rasi*.  it 
IB  not  Lo  Ue  lightly  excustrl.  Why  should  tiol 
pror«s90rs  ilcmatid  as.  much  efire  in  the^c  inat- 
tera  from  Ihcir  piihlislicro  iw  from  Uieir  slu- 
dents? 

LETTER.S    TO   THE   BDlTOti. 

^KThy  la  irat«r  eoaaidered  ghoat-proof? 

A»  a  poulble  pArtlal  cxplxnaLlon  of  i1m>  fact  !t>- 
1«mA  to  br  Dr.  Eilirard  B.  t>li>r,  in  hE»  ailtlrM* 
bfifnifi  the  Aiiihrop«1oi;ictl  Aoc-lnty  of  Waaliliif;ti>» 
(see  ScifTKt,  Iv.  "VW.  wl.  S),  "f  Hn-  wid«->pr«n<l  belief 
ftmonc  siiv«j(c(  *  lliat  wntc^r  i*  inifixtMk]*  to«plrlt«.' 
the  oMtacle  whk-li  ii  prpBenui  lo  il»^s  In  piimilng 
lti«ir  prey  b;  iceiit  miiy  ■»'  <iii:si^st«>(].  TIiIf  loiier 
racl  must  be  wdl  known  tji  niiMi  iiiiclviliml  mcvH: 
Anil  the  myiccry  of  trnchhiK  by  scciit  mtwl  (unilili 
«  fcrlilf  lh*me  (or  tin-  i;xon-iii«  of  lliv  Mva^  Jioasi- 
nnlloQ.  vthild  the  cct>nt  It5»lf  ot  a  human  htiag 
nrotild  tier<-aintrnttrll)uleil  tn  hli  spirit.  Cananiliro- 
iwloiiUU  xlion-  any  '  hlsiorlc&I  coimectloii '  l>eiiv«on 
lh«  rtci  ami  l!ie  bcWet?  Lki^ter  F.  Waril 

HolIyhook-dHaaasa  and  ttae  ootton-plant 

Th«h<iliThock-<li<ii';»,«r  lim  Ucm  n  hum.  loKiimiwan 
eardcncn/or  ton  >rnr>  ii*""*-  ''  '"  ""e  i>f  llir  mn?t 
destructive  of  pUiil-(ll>«wo«;  bclci^  ut^lv  tu  kill  youae 
plants  williin  a  w^k  from  Eh«  tlait  of  ti<i  ailack.  Mid 
making  ud  haroc  wher«t<^r  II  appears.  It  Is  a  para* 
>IUc  run  (Piiecinia  nialraf^canioi  Monl.)  to  b«  as»oi!l- 
aWd  with  the  ru^ia  of  wheat  niid  oHta,  ami  Is  not 
coaftnod  to  hi>llyliucke.  but  attacks  many  other  mcm- 
iMn  of  the  malfoiv  family,  mcli  a*  the  upright  mal- 
low in  partlodlnr,  tanrah  mallow,  n<>riiinii  Lavati'-r*, 
the  common  wci'd  knnwri  nn  Indian  iiialhiv  »r  velrnl- 
tataf.  and  many  mli^rji.  Wlnti!rt;IVf«  »  llm  of  tivrnly- 
four  apeclea. 

The  dbeaae  wai  liitnxjticctl  Intu  Europe  froiii  Clilli 
in  1600,  appoarinc  flr*l  In  Spain.  In  fvuryears  il  had 
ipraad  through  FMnei<  and  the  southern  p«rtloni  of 
(rermany  ana  England,  reaohinc  nortlterii  G«nnany 
in  1674,  and  Ireland  In  1ST'>.  Il  lias  aUn  a[tpeared  Lii 
Anttralia  and  tli'r  CaiK-  of  GnoA  [[op«,  hui  has  not 
yett  in  all  probability,  invaded  North  .\mcTlca.  The 
plant  reported  iin-lfr  ttii*  namf  fri>m  •.■iilif.Tnla  is 
doubtles*  anatlier  apeelea,  ai  I  am  Infarniod  by  Dr. 
Parlow,  who  lias  examlnad  Calirnrntaii  iiievim^n*, 
although  not  those  of  lh«  orlfiinai  eolleclur.  The 
men^on  by  Bitrrlll  of  Its  tuiroaiictloti  into  tliii  nnin- 
tnr  is  an  error,  aa  I  liaTalauned  from  l]ii-  atitlior.    A 


disease  sometimes  ipokcii  of  In  Araeflt^an  Jnurnsts 
under  iMi  name  is  due  tn  sn  eiitirciv  dlfTerenl  caua^. 

Ita  inir>:>Juciion  from  Europe,  which  Is  most  likely 
lo  occur  til  cough  the  Imporlaclon  «t  hoUybock-Medt, 
»hoiilil  be  gnaril»(l  agninn.  Hut  a  «ti11  greater  inter- 
rst  all.aches  tn  thn  diMiate  in  ragard  in  ils  posaililf 
rolnlion  lo  tlio  fiiluraof  tlie  cottnii  iniltiitry.  The  col- 
lon.plani  in  a  inr>inber  of  the  niallovr  family,  and,  so 
far  oa  one  niitv  jndKi^n  priori,  wmiUt  fait  a  ready  prey 
to  the diseasv.  It  oci^urred  tu  mu  lo  obtain  some  dis- 
ease-spores from  Kuri.pe,  and  tost  their  growth  on 
cotton:  but,  fearing  the  dlseasemlgbl  encapefrom  my 
Goairol,  I  llaatly  Intereiled  my  friend.  Mr.  Charles  B. 
PIowtIeIic  of  King's  Lynn.  Kng,.  In  Ihc  subject,  who 
ofl<;rcd  to  undertake  Lite  necessary  npcrlmcnts. 

Mr.  I'lowright  reporlt,  under  date  of  Nov.  Sd,  a> 
follows: — 

"Six  youns  cot  tun -aeial  lings  iCere,  rm  .tuly  12.  in- 
fected with  gerinlttalini;->pores  of  Puccitiia  nialTs- 
ceamm.  The  plants  were  i|ulteymn)g.  and  lhe«pom 
were  applied  to  th«  culyledotia.    No  HJi^nli. 

"Six  young  col  ton- pi  ants  uliidi  piiB*eMr<l  Inie 
leaves  were,  on  June  Ifl.  Infeeleil  wlt.h  P.  mnlva- 
ceamm  No  result.  June  Sii,  infeci«'l  tame  plants 
again.    No  result. 

"  In  July  theae  plants  were  plsnted  out  in  the  gar- 
den; and  beside  them  n  healthy  >p<ximtn  of  M.ilva  syl- 
vnstris  wa»al»o  jilanU'd.  At  the  bi;;:iiinin«nf  .\iii:iisl, 
four  small  Malvae,  affeeted  with  the  I'tieclnlii,  "-ere 
planlcd  «a  near  the  eoilous  and  bestthy  mallow  that 
the  diseawd  foliage  of  the  one  touclird  ilie  healthy 
foliage  nf  Itie  other. 

"Aug.  20.  The  healthy  mallow  lias  hccomo  a(- 
fe^-led  with  Iho  PocciiiU:  tli'-  .■■.tloni'  h«vp  tn>t.  The 
plants  were  left  growing  Iok"!''!^''  '"  the  ^nil  of  slim- 
mer, lint  the  (■(It  ton-plant*  retuiilni'il  fnie  from  (he 
Puirdnia  until  tliey  died  from  Ihe  cold  of  niitiimn 
Mime  lime  in  OcioMr." 

It  Is  a  relief  to  llnd  that  otir  appvvhtnislons  raiptrd- 
ins  thi-  Hire  consoiuences  that  might  follow  (be 
Introduction  of  this  destructive  mat  are  without 
(ouiidalkin,  bo  far  at  the  e<illon-pl,*iil  Is  coeremeil. 
'ITie  mallow  family  l»dlilrteil  Iniotwn  inln-s;  the  first 
Including  the  tnic  mallows,  and  the  Bccoud  the  rose 
mallows.  .\raotiK  the  hiral-known  meiiibcis  of  Ihc 
latter  are.  the  shrubby  .\Ulini'.-i.  okra.  .Mid  potlon.  I 
am  unuhli-  to  And  any  rewml  ct  any  of  ilii*  iribo  tak- 
ing; the  disease,  and  it  tf  probiiLle  that  the  Lrue  mal- 
lows only  are  subieci  to  It.  J.  C.  AnratiB. 

K.V.  ntrlr.  Fiprr.  i-lslluD,  Ot>7m*,'K,T. 

Military  oetology. 

in  the  exhausllve  es*ay  upon  brush-making,  hy 
Capt.  A.  L.  Vamey.  In  tlielHat  re[iorio(  thesceretary 
of  war  (vol.  111.  p,  IM),  Ifliid.  Iticotineciion  wlthmucfj 
iiiformailon  of  Interest  to  (hir  lo-Oocisi,  some  remark- 
upon  cetaceans  which  are  unique-  in  ilieir  war,  iin.l 
show  Imw  linnyiiirniia  it  is  for  one  nnaoi|nainteil  with 
a  subjerttuatii'inptli)  Instriier  odiprt  therein.  Aflrr 
■  Calini  dial  "  wlialehime.  i>r  lmle<-n,  in  a  homy  >nli- 
:i|«nre,  noni'l'ilitiK  of  llbiini.i  lamirtae  f'lid  {en\iOit(?i*r 
nltmg  iht  upper  j<\te<t/' the lekute,"  our  anilior  proceeds 
tn  give  the  following  Information  abont  the  order 
Cetaeea  In  general :  — 

"/•>>)ogleallT.  whaleii.  or  mammalia  nf  the  cetacean 
order,  are  divided  Into  two  grejt  families,  —  'blowing' 
retacea,  <n  c.\11ed  from  the  hnhlt  of  s|)outing  wafr 
through  the  nasal  opcnine^  or  spiracles  in  the  lop  of 
The  head:  and  '  herblvoriijs'  ■vTacpa  (Manati).  Th*> 
family  of  '  blowing'  cntama  N  divided  inm  two  tribes. 
—  Uie  tribn  of  whale*  (I(.^hlenM|:  and  the  dolphin 
tribe.  dtstingtiiiheFd  mainly  by  the  alxe  and  shape  of 
the  head. 
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"TbrwtulcUtbe  (BaliiCni<lac)iB  divided  inl«  the 
ccnni  whale  utd  ili«  sw»ue  csKhalol  (»pcnn  wLkIcJ. 
TTm  K«bu*  wttaliT  pi-odui^n  Uii^  tMiF<:n,"  etc 

ThU  Cnivaty  nf  tntth  waji  cvldcuUy  com|illo(l  TrAni 
bau^raolui  of  flflj  jvan  agu,  aiul.  alUtuugti  sumeirhai 
smustiig  from  iui  <.iitnplt>te  crrniioouftnMs.  i-ahtkiI  tw 
loo  »eTerpl>  crititised.  OtoWy  is  rrftoiiilv  »mt  iti 
to  kdvnticvcl  n  «ubdili«ii  »ii<x>u)i)  l>r  vvUlid;  liiit  Ui^r*" 
s(v  nam«rou«  recent  vrnrl.-«  in  nldrh  !lii>  inllinri:  «< 
lh«>  •al>iiwt  STf  correctly  tniil  down,  nml  Trnm  whicli 
oar  KitthormigbtliKveKMtivri'd  fmru,  and  not  li<:itoni>. 
with  wbkh  ti»  pn-facF  Itii  rlmplrr  ii|imi  irhiUclMni-. 

Ktdiiir.iucK  W.  Tm't;. 

Mul  In  the  stons  ago. 

In  Seieuce.  It,  -MB'.  Pri.r.  Hi>tiry  W.  H«yni'*  Uik»« 
nm  ap  ob^rply  in  n'fer*inrr  to  an  opinion  I  i-xpn-jisioil 
■boot  the  cptx'h  of  Ihr  Hp|wariiar<-  o(  iimn,  t>m|»erly 
90  called,  in  prehistoric  tiinv  in  Ktiri<p«,  sikI  calta 
tbl*  opinion  '»  mtinl  iim^ciii^  li-arefly  of  tliv  ii«ws 
ot  MortUl*!.' 

Pnt^woT  llayntM  tells  u*  that  lie  lEArn  «  critknl 
lioitn  of  McHillki's  work.  '  Jmi:  prvliiatnririui-:  wiicl- 

5{ult^  <I«  rhotiiine.'  In  Sdrncc:  It  Is  pMlmlile.  llicn-- 
on,  limi  hi-  f?ii>I  Ihnt  book.  Uiit  it  is  cvidepl.  llml. 
if  b«  did,  he  hu  f»rs»itcvi  tt:  olh«rwUc  he  would  n^>i 
r«p«at  iliut  Mortilkl  Hikes  ibu  «l»[ioii  ^L  Ai!beitl 
ma  typlnU  of  itie  'jhlut  (tone  ace.  Iniisiimcti.  ai  he 
dcAnitely  n.-JKls  It  as  tieiiir  of  niixcil  later  types,  and 
uibatUnm  ibe  itatloii  of  Chetlen  i"!'.  cit..  \:ii).  He 
VOnld  «iM>  Itav'O  retuKDibvrvil  tlitkt  Mortillrt  dfiii4ii>,  In 
SO  manf  vords,  that  Dir  anilir«|inid  Ihrn  liting  nm 
man  as  wp  understand  ilm  t*rnL  T1i«»r  w-onU  are. 
"Kooa  nmiH  rftmtiTimi,  done,  en  iirijiienm  dr  I'nn* 
ihrDpnpiltii-qiir-.  donl  j'ni  il^nintilr^l'existenrR,''  eir. 
Ip.  ii%}.  I'naHttjt  to  tlm  next  »Sk  or  uiKich.  the  Moul- 
l^iirn,  lie  uuvrta  that  It.  too,  whs  charncleHied  by 
tbU  rae<t  of  anthroponlihed  (p.  :i&V);  nhlle  In  thi^ 
iblnl  epoeb.  thai  of  Jolutn^,  be  Ishtp*  the  qiieillon 
open,  amytn^  that  any  Ir««-F  of  nian  or  niilhropolil 
bare  been  disctiveiY-d  |p.  S'.iii. 

Thl»  briiiK«  H*  lati?,  lery  late,  in  piilcolitliic  tiinv. 
wilLout  an  aatiHilo(f(c  trwv  of  any  being  who  *hou]d 
Itmfmrlf  be  eallfd  man;  fur  It  would  lnd(*ed  be  a 
invntt  to  apply  tlint  riatue  lo  a  creatnre  wiliioni 
lanituaic  witliotii  religion,  anil  wllbout  aoclal  com- 
pacts. If  llti-  <]uc»Uati  Is  to  be  an>  itilns  beyond  ani^ 
of  <*or<l-i)|>lltting,  llwee  p*j«hol-ift'cal  rhniaclitrintica 
Tnu*l  Im*  '-i>itiint<«l  by  llu)  wird  'miin;'  for  in  nil 
rllinulnsli'iil  sillily  (hey  alinixi  iiloiii?  urenpy  ni.  lu 
P<>acbpi  h.iii  avll  aliown  in  M*  chapiter.  *  Die  alfliiins 
d«-(i  inensciii-n  in  lieisrhiijifiiiiK  '  tViilktrrkmidtr,  ein- 
leilUnEl.  Y«i  M'HiilVt  biniHelf  denies  iheui  lo  Ida 
■nllirofKipitlirt^iK.        U.vMKI.  G.  fiittSToN-,  )I,D, 

I>i.  Baacke'a  dlacovtry  of  the  ceb*  of  Ecbldiia. 

In  th";  ZrtOltvjMcArr  initi'jrr  of  IVt.  I  appt'ATH 
an  itxlmtiiejy  iiiteruMlng  letter  from  Dr.  Wlllioliu 
flajirke.  diKL-ior  nl  the  Soiiili-Aunttaliaii  iiinxciiiii 
at  Adelaide.  It  Ik  daieil  .sepi.  A.  and  eonlulns  an 
aremiTil  of  the  writer'a  independent  d if ooixry  <'l  tbc 
(ivi  iiMii-r  iif  t.hi'    nKiiiutivmi'it  four  da vn 

lu'i  '«  l.ivorinlgr    tru.nHmilt'-d  Mr.  L'aUI- 

VI' 1..   ..•-  calric  from  (JueuiiklunU. 

<tn  .\uti.  3  but,  Dr.  liiucke  received  from  ICaii- 
Cania  Islaiiil,  a  point  about  one  day's  Journey  tniiu. 
Adelaide,  a  llvtii);  fcuale  Ecbidiia  Uystrix.  With 
Ibc  dellberaleiieM  cbaracberUtic  of  hia  rac«,  ho  did 
.  exanimv  th«  animal  iinlil  Aug.  :i&.  Hi>  ilieii  a*- 
Jned  that  liten  mn**  two  Uit-ral  folitK  of  iho 


tDMntnary  puucb.  In  one  0<  wlilch  he  felt  a  small  ob- 
ject. Id  inc expectation  of  Hndiit^  a  youn^  Echidna, 
tic  brougtit  it  to  light;  and.  In  liui  aalonitliniont,  It 
[vfovwt  to  bs  an  qat'  with  a  iupinl>niiion>  alinll  lik« 
lliaL  of  tiMne  of  tbo  mpUli'^.  and  ui<-aiitriiig  alioul 
I.  «ro  PI- II  time  lies  indiunirier.  Owiii^.  prnbably.  In  tlie 
lun^  t-unflnrmrnt  of  the  iiitiin»l,  tbu  <■};;  vta.«  dermn- 
|>i>M:d,  iitid  ltruk>;r  niMirt  under  »  stl^lil  pr-fasure. 

On  Sfpt.  S  lids  inipoitant  dihcovcry  u  u  •|iiietly<^oin' 
tnunieal«^l  to  a  ntiwting  of  th«-  Royoil  noeieiy  of  Suutli 
Hitoinilin  ;  iiid  Die  Adelalile  Aileei'luff  of  Sept.  4. 
alao  the  Hrtiltlcr  of  Sc|ii,  "i.  pnhlithcil  thi-  fnri  In  lltclr 
retiortii  of  Uir  mri-tinz.  In  the  uime  number  of  the 
ttiyMtr  nppeare>l  a  cabl<vine»*imc  from  Iiovdon, 
aimouneln;;  Mr.  ('aldM-etl'*  dlxeoverj-ot  the  eggi  af 
Oniltliarbyueliua:  In  wlileh  nrMsage.  probably  ibiougli , 
a  tetesrapli>o|ii.'i»ior'K  erroi-.  tin.-  woid  '  i-Ulpaions' : 
l)ad  been  aubAtlliited  for  'ovlpiu'ous.'  Dr.  flaackA 
i  to  mud  lately  wrote  lo  the  iifjirltr  in  a  letler  |)finint 
nti  ili«  tfili,  piiiiiting  out  the  |wobable  orror,  nnd  iba 
I'in^.'nlitr  (■omcidnnLi-  of  Ibe  indo|ioiident  diteoterlwi 
of  Ur.  Calclitrli  and  himM'If. 

On  Kept.  7  thi>  ItoiMtr  publbbal  an  extended  ac- 
i-i>uni  of  Mr.  Caldweira  rvaearutinn  in  AnMralta,  and 
added  In  a  shorter  iicle, — 

"ft  may  hI*o  lie  ubH>_-riir>l  ih»t  the  anaotmcement  i 
whidi  has  caused  turh  u  wnsalloD  among  European 
M'ivniiiita  was  made  from  ijuevnolaikl  on  Aiie.  S9,  or  « 
fi'Mf  days  nflJ-r  the  dUcoteo'  by  Dr.  llanckr." 
-  I>r.  Ilaacki:  rlo»e>  his  paper  in  the  Ameiyrr  vith 
iin  expre>*ron  of  pleacure  that  hi*  difcorerr  hail  met 
with  sueli  an  niiexpeotedly  rapid  co&linaation  at  tlie 
handa  of  another  utMerver. 

Tbts  adds  another  to  tha  nutnerou*  colncldencea 
in  the  hl»lorr  ot  tcienlltic  dijcovi^les.  When  It  la 
remembered  that  Mr.  Cnlilwcll,  at  the  tlntc  of  hl>  dl»- 
■»vorT.  wo*  in  the  iiitiTlor,  and  may  Ii.ki.-  bi->>ii  unina 
distance  from  »uy  teloKi-ophii'  itntion,  it  •.•Am*  prob- 
able that  hi*  obierviilion  and  l>r.  l(:uicki>'i  wrri!  only 
;idur  oi'  MO  apart.  At  all  evenU,  each  iiiveitlgatar ' 
la  entitled  to  iJie  fvill  credit  of  indetiendeni  discovery, 
or  [icrftapct.  in  rlew  uf  Profeaaof  mll'n  recent  letter  l« 
-^eiriire  on  thl*  Bubjeet.  u-e  ntay  belter  »ay  conflnua- 
liaii  of  an  idd  Eriith  that  hR«  bean  diarennlaii  for 
h;i)t  .1  iTi'iiiiirj.  After  >•>  lonu  a  period  of  igiionncc 
n-esrdinK  thii  mom  important  qwvllon  concvraing 
the  nioiiolrouiM,  it  i»  crrialnly  very  oxlrai>rdinar>- 
(hat  at  |n>iuti  so  dlalant  from  each  othvr  Lhena 
should  have  been  made,  sliuiiltaneoualy.  obsemtioiia  ^ 
upon  illflei«n(  ■:cnem,  eiiber  of  whieb  praetloallf 
tidved  the  question  for  all  time, 

llK5itr  F.  Obuobs. 
IMosuiva.  S.J.,  Um.  in. 

Artificial  wampum. 

DnriiiK  a  dlvcuiuiion  u|Hin  wamptiui,  at  Ibe  Mnii- 
Ircal  nieeiinit  of  the  Rritbli  ataoclatlon.  1  alluded  to 
the  fiift  that  there  i*  a  nampiim  manufaeiory  at 
Puakaek,  N.J,  In  the  i^anit<  di -cns-H)!!  .Major  Powell 
remarked,  that,  a-vordiiig  lo  his  iHilief.  none  uf  the 
eyllndrteal  bead*  of  which  the  bnlt<  then  on  rthi- 
tilllon  were  i7onipr»ed  had  bi-en  made  by  hutinn>>. 

Sinct;  my  re.uirn  I  have  vlallctl  Uie  inniiufactoty 
tneoltoiicd  abore.  and  I  nrill  giw  u  haaty  sketch  M 
thl?  *am«.  It  it  tltuaied  at  Patkaek.  on  the  flacken- 
utclc  Kiver.  :uid  u  eomliieied  by  (our  'Canpbell 
hroihera,'  tbi^  yotingesl  o(  wliom  !«  about  aevpntir 
)  ear«  of  ugc. 

Accordiu^  to  Ihclr  aecouni.  the  busiucM  haa  been 
in  their  family  about  fwir  gcncraliout.  Ourins  Hie 
life  of  their  grand fatlirr  it  wati  »ititat«<l  at  Tenaek. 
now  Edgewaii-r;  and  my  infonnant  mincmlien  Hh<ui 
his  graudfathei  uted  to'^n  ln:i  tioat  loRoekauai ,  und 
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tPliirii  Willi  liU  lioal  loiiiled  wltU  clani»,  tlie  niv»t  nf 
wliicli  WM  s'lvtit  to  llif  rwidiry-pcAjile  in  r»liirii  for 
<>ii«nln|[  IIh'  sliclln,  aa  Uipy  vrn-  niiiiwl  by  Imiliiia. 
Tlif  hhir  •in-ar:'  nl  i|i>>  dmn.  m  It  wii»  r;ill«l.  uiU 
cut  'Htt,  nn>l  niiuii-  iiii  iuiu  lli'-  l>i-ntU  u»nl  far  ilie 
icrauiiit-irnrk  "f  hi;ti».  My  itifoniiooi  miil.  (iirtliirr, 
Idat  li*-  li»<l  "Elfii  |>ai'l  mil  lli<Mi.i.in<N  !■(  tlotliirs  per 
WL'ek.  biiyiiii;  t1i'>  liLMil-  c>(  thv  ivtiiic  ('>''iiiiiry-|)«4u1e, 
who  iiixMuf.i('t<jr«i|  ttieiiL  iii  tli^ir  ^i-i'i't.il  li'iiii«rv  Tlii-> 
liitle  uf  ilif  twail  nM  iiiaili'  Willi  an  '  unii  ilrlll.'  aiii] 
itic  biiads  werr  [)oll«lii>l  or  rouixlMl  on  u^riiHliloiir?. 
\tv  my>  llic  wluic  liends  cmiitot  Ut  iuiiiIh  from  clam, 
llitt  ii-oin  concli  ilti'llt,  wlitolt  llif)  hnvi-  iilniiyri  iiii- 
pirrii-d  from  ihc  U'l-it  Inilici.  Tlii*  yoimi:  pliiiri»  Ma- 
lint  1i'- ii-iri),itiiillli<>i>!il  IiiHB  »o  ili?ir|-iM-«'(l  in  iiiuiiber 
Ui»(  this  brHiicli  of  llitt  inUuMrj  h:u  liiwii  greatly  re- 
iluced. 

1  hill]  wliii  Die  an  Iroauuit  waiupirm  bell.  bvnrliiK 
lli«  iiiarkcnf  a|;f ,  wlilcli  llicj  Iniiii-'illiit^ly  |>li>riniin<^«'il 
In  Iiavr  liocii  iniL'li'  .-tflrr  l-hi>ir  Toiiiiiicr.  Allliiiiigli 
1)i<>y  h;«il  Impii  InnnlUr  iviLli  Iiiiliiiii*.  ibry  hni!  ni-vnr 
kriowti  iif  [lii-lr  rnnkinu  ib<-  biMiiU.  Tlioy  ]i:ul  itliVBy* 
i|i-|i<!IiiIk>1  iiiiiiu  lli<-  lni]>|><rM  for  ibrir  iiiiiiki-l.  iiiiil  rr- 
laLeil  iiictdcoti  c«i)ii«ctL->l  wi'ti  ibfir  ileatiiigw  nilli 
'far  cnnipaiile*,'  cic.  The  cnnch-ftbcll  I*  ut<M|  aJso 
In  tht  nianufiiriiiro  of  iliu  pt|tc>  benrlt.  ros«tli^,  olc. 
Tll6  holirs  in  ihir  pfeceB  coiniicili);:  ili>>  ro»elt«t  arv 
drilled,  some  of  tlirin,  by  llic  ri>iiiilry-«nmen  In  l-hp 
Tldnlty.  Specimrnj  of  ibo  laUrr  1  »!iaU  lokt  lo  Nrw 
OrlMiit  t«  rc|>ro*vi)t  ^iniiiuli- ttnttii:hof  Iliv  imluiilry. 
If  <tv«ired.  I  will  t«*ume  thia  ivbjr'ct  xt  a  future 
liiii«.  and  nil!  [iri'si'iit  oilier  |jroo(«  "likOi  gii  far  to- 
winls  9ii|iporiliic  the  UKMinent  iii.i<l>-  by  tliu  dicn'tor 
^of  tlie  Bureau  at  ellniology. 

ElDll.XME  A.  Smitu. 

'Wia  It  liuiiKtuatloii  ? 

Tli'i  noli?  (Ill  nrl.itii'ia)  :iurorj».  In  .Vf'ivf  for  No*. 
14,  nriiiiii<|!>  nki'  of  nu  i-x)>cricni.'R  uliicli  nrciirriil  In 
,  IDjMlf  mid  pndy  on  u  inoiiiitaiii  tuininil  two  or  tliree 
■  y««re  Ago.  Tlieie  wu  &»  uniivuiilly  brilllaiic  aiirom, 
and  It  <xuh  ■■emarkcil  by  sever;*!  ilial  the  Biroaniera 
Mnneiliii  Ij^rery  iiear  tn;  mil  pri^*enlly.  as  we  stooil 
III  Ibe  (ijitn  air  nllli  )ie.i>l»  iiiicovcvcil,  tcc  began  ca 
frcl  lb*  scnMtUins  proi!Mci:il  by  proiimliy  lo  n  bnily 
«liiircril  wiib  <-k-.;lricity.  llii'  fwt  thatiiurli  •  «;ii»a- 
ilon  htui  lu^tu^ttly  h«ii  ptodm**!  by  tlii?  nnnrn,  wiui 
iluubiril  by  Mitiiti*cieiilill«  men  M  wbumlni(^rlio!ie<l 
it;  and  It  wiL«attriUi(e>l  loiiuayiiiaiiim.  whfcli.  I  fear, 
Ja  i;Ltllty  of  ntticli.  u»i  odeu  iiemfled  of  mure.  My 
'flbjec-t  lion' hebkllv  tu  jni|>ilre  wliulUrrotlien  have 
had  a  similar  ^ifwrUncv.  If,  ilnring  tli9  (•xlilliiiimi 
nf  an  aiiriiri.  oticli  an  artificial  pllliir  of  Kplit  i>an  Iim 
fortn»I,  I  M-c  no  rra>oti  for  doiibHiii;  Ut"  ■■vidrtire  nf 
my  oivii  '^in*!*";  wliirli,  liv  tbu  way,  wn»  wi  ili-iitiitf, 
and  »•■  dtBliitcllv  petMiri'd,  itiai  I  tiniLI  noldoiilii  it 
If  I  desired  to  do  no.  E.  T.  Qi-i)iuv. 


THE  MAyAOKltS  TO   THE  tlEAPEIty. 

It  i»  not  (>fl(tii  tliat  thr  luniingei's  dI'  tliii< 
journnl  fet-l  ilispusod  to  mlilresN  llieiv  rwitli-i-s 
wIUi  eilllorinl  ilini-tncsH.  Otir  princi|Mil  duly 
Is  to  record  will)  fidelily  and  prnniplncss  tlio 
jM'ogrcM  of  science.  »tid  to  itiflkt-  i^ncli  com- 
mKUls  upon  iU  a(<liH^irt^in«nt«  n*  will  ciinblc 
intpUigcnt  iicople  tci  Tullaw  willi  cnsp  the  coin-^i! 


ol'  iiiqtiii-y  in  dcjtartincnts   wliidi  atx;  n-iiiotu 

frwiu  Uifir  daily  avocalions.  But  tlie  ojirmiig 
of  a  lillli  voliimo  funiKhc-ii  ii3  nu  opirorl unity 
for  a  few  Tvtros|)M-iivL'  nnJ  |iros]>9('liv(>  oImvi*- 
vntious. 

Wc  have  Btufcssfttlly  |>asM>(l  wlint  is  sonic- 
tiiiit«  cnllvd  -  ttiv  dniigcrou»  svoond  ycur.'  A 
mofo  int!mi(l«  ai-qiinintnnre  with  mir  alnrT  of 
cunlribiilors.  iiuil  ii  iiiuit-  avctirnlo  Icuowli'dgL- 
oftbe  re*niirei«eiils  ol'oiir  renders,  h»i*e  «iuiMeil 
lis  from  Lime  to  tiiui>  tu  moiiify  our  origitml 
pleiiig,  and  to  .i<lii|it  tlii'm  uioix>  closely  tu  Uie 
at'liml  sfiL'uliliu  fviKiiiioiior  Ibe  coimiry. 

Wo  Hi'i-  eoiDttuiilly  oxposi-d  lo  coiLlrary  tea- 
dencies.  Tlie  cry  oftrn  reaches  iw  for  '  more 
l)D|)iilar  '  articlfs.  Thn  inddio  aii|ii-tilc.  wlliell 
haa  lifpu  wlielt^'il  for  hnlf  n  ceurnry  liy  miiw- 
iiiuii,  lccMit¥fi,  niii^ttzinL's,  hooks,  niitt  irartK, 
revealing  tin-  *  wondon*  orsck-iitv,"  Mlie  curi- 
osities '  of  iifltiire.  the  mystcrica  of  :1ir  luicro- 
scoi>c,  tlic  iiuiy;intiidcs  of  tlit?  lclceco{>c.  and 
ollior  liki'  niiii'vels,  enll»  iipoii  ii*  lo  give  mow 
i>ntprlaii!iii;j|;  niid  •lutuetinies  iiiori?  »L'iiBUtionsl 
p»pent.  When  tbi»  desire  is  somewliiil  mixl- 
eraled.  itMill  1nukftf(jrnoveltip8.fiiir[)i'i<iiiiigdift* 
covci'ii-».  vsUaordiiiary  niiiioiitK.-i.MiKMitii,  luid  is 
liable  lo  dianiijKiiiittnpnt  if  ottr  weekly  l^mil 
apiienre  with  '  imlljin^  tilrikiD"  in  il.'  Dii  tlic 
oUkt  liaiiil,  lite  tenelici^  and  lender*  or«cienct> 
would  geneinlly  Im  '•\i\d  It)  Unvc  Uiis  Journal 
bei-oiiK-  more  ^ictililic.  aii<(  Ws  |}u|iiilnr,  by 
pt'inling  lonyer  i)!i[iL'fB  than  wo  commonly  offer- 
tnoit*  RbsUtietA  or  iiiipuilaDt  ntcinuini.  more 
eljiliumlp  discn»sioii!i  of  eont lo verti-d  points, 
[letween  these  two  opjiufing  teiHiFneiea,  it  \» 
no  cftty  task  to  keep  n  stondy  course.  A  brief 
re4^>»pitulatioii  of  our  principles  iiiay  i-nahlt*  our 
rcadt-'ra  to  iiudersland  our  iiodtiou. 

In  the  first  plan-.  Seiemt  aiitw  to  gntlier 
IVoui  orrpnal  AinLfi(.-au  iioiircea  early  and 
triiMwortliy  information  in  respect  lo  tlic  sei- 
eiitilie  noik  wbicti  itt  in  pruyivss  in  every  (larl 
uf  thiis  land  and  under  all  the  vartutis  a^eneies. 
govern  men  Ui  I.  institnttnnnl.  social,  and  indi- 
vldind.  We  do  all  in  our  |M>wer  to  elicit  from 
till'  iniiver-iiticA.  the  learned  societies,  the  Lalio- 
ratories.  Ibe  surveys,  the  olwervatories.  and 
the   national   scientitte  depnTlmciit».  accin-ntL* 
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and   rreqaetil   coiiiinnnicalioii.i   iii    rvsjiect  to 
Biaili'r*  wbieli  com«  under  llieir  cognizmiL-e. 

Socood.  Science  nlins  U>  giLher  tiki-  reporte 
l><ini  the  best  Ilriti^h  and  foreign  noiircGH  in 
respect  to  tl)c  advaiitcnii'iit  of  knowlcdgf  in 
other  countries.  In  rt-siwot  to  work  whu-li  is 
dORfl  ftbnHul,  w)>crL>  ilivre  ai«  t>o  mniiy  «?xcel- 
lent  journals,  we  cnniiot  he  so  l^ill  as  we  iire 
iu  respect  to  tlic  iuvcstigutions  of  our  own  conn* 
tryoiea  ;  but,  nt»  svicut-'c  knows  no  i^eof^ruphical 
restrictions,  our  columns  art*  open  to  intelli- 
geaoe  iVom  evorr  imrt  □!'  the  globe. 

Third,  in  prewiiUng  what  we  have  to  nay. 
our  pur|>0c4C  is  to  lie  brieP.  a«  becomes  a  joiir- 
ml  (itibUihed  wcokly ;  alert  in  seU'diog  thos* 
topics  which  ure  of  tJie  most  immediate  inter- 
tftt :  accnratc,  or  we  slionld  soon  lo«e  hU  sIaihI- 
ing  in  Lhc  scicntifii:  world :  and  rcndnblc.  bv 
whidi  WK  mean  thni  the  articles  writlun  hy 
s(fecialtst^  in  their  ^vcrnl  domniDS  shall  be 
phrased  in  terms  coniprehenBible,  wllUout  a 
(Krtionarj'.  to  those;  wttosr  8tndi«e  and  piirsiiitA 
arc  in  very  dilt'ercut  tields. 

Fourth,  in  thfi  (ii.-«fussion  of  iinporlunt  qiK-s- 
lioDH,  or  in  the  expression  of  opinions  on  dis- 
ptited  points,  Science  cndeu^ots  to  b«  trae 
froio  ttw  influence  of  any  school  or  clique,  to 
s|<cnk  only  in  tbi-  intcreetlA  nl'  ailvancing  truth, 
ami  to  suggest  flttcti  motho<l>s  a-s  will  promote 
tho  economical  employment  ftiul  enlargement 
>r  sd^ntiQc  funds,  the  dift'usiou  of  sound  ideas 
>ng  the  pfiOiJviU  lan;o,  and  the  supprcs-tion 
of  nil  neetlioss  animosities. 

A«  for  the  future,  w»>  are  lioiteful.  Our  nr- 
rangements  for  receiving  and  printing  mwU 
oommunit-alious  us  m-  wi»lt  to  lay  before  our 
readers  were  never  belter  than  now.  Our  c«i- 
ttibutor«,  miiny  of  whom  wo  have  never  per* 
aoti-illy  wan.  and  who  -ire  seatt^reil  far  and 
wt-le  over  tliis  land,  have  never  been  in  better 
acL-ord  with  thv  cdiLorial  ntoff.  Our  uubMrip- 
tion  list  is  enlarging,  and  our  pages  now  come 
{•ffore  th«  principal  workers  in  nil  de|inruiH'nt8 
of  »tnenc«!.  BtiL  we  are  l're«  to  add.  that  if 
Scic'tce  is  to  be  ntl  that  it  slionid  bu.  all  thai 
Wi'  desire  to  make  it.  there  mut»t  l>e  a  more  til>- 
eral  financial  support.  Thost?  who  have  ftir- 
nislieil  the  capital  retpii^Ite  to  begin  aud  to 


sustfliD  for  n  period  the  [MblicatioD  of  a  Jour- 
nal which  they  lielieved  would  be  of  ihogTMLt* 
est  utility  cannot  be  exi>ect«d  to  eouiinne  their 
3ilp|K>it  indcduitcly.  unless  they  nre  sustained 
by  tlie  eordiul  supiiort  of  indiriduaU  and  as^o- 
ciaUons  who  are  interested,  ijuiie  as  moch  as 
the  dir^elurs  of  Seifnee.  in  tlie  peqiotuation  of 
the  in(Iiienci>8  which  we  now  represent. 

We  therefore  u»k  onr  rca<ler3  ami  Invnds. 
and  especially  our  contributors  and  subscribers, 
to  continue  during  n  tlitrd  year  their  heaKy  and 
oiitii]>oken  good  will. 


ras  KONGO. 


Tks  years  ago  Suuley  left  Zanzibar  tor  Uw 
great  lakes  of  eastern  Africa,  intending,  if  [>of- 
aible.  k>  cross  the  continent,  and  asrertain  if  the 
Lnlnaba  of  Uvingsione  was  ilie  Kongo.  We 
then  knew  little  of  central  or  westtrn  AlVicn. 
Tlie  courses  of  the  atreams  and  mountains  dot- 
ted on  llio  map  were  derived  from  imagination 
or  the  vague  reports  of  natives.  Sehweinnirth 
had  explored  Sudan  and  Darfur  and  the  west- 
ern branches  of  the  Nile :  but  nearly  all  of 
Africa  south  of  Algtrin,  and  west  of  the  Nile 
and  the  great  lakes,  was  unknown.  .Since  then. 
Stanley  has  followed  ttie  course  of  Uic  Kongo 
Donrly  two  thnuaand  miles,  from  tho  gnmt 
lakes  of  western  AfricA  to  the  oocan. 

Tile  Kn^lisli  have  explored  the  Niger  and  its 
tributary,  the  Uetme,  nearly  to  Lake  Tsdind : 
while  C'npt.  (.'anu-mn  has  crossed  from  ^nzi- 
bar.  south  of  the  watershed  of  the  Kongo,  to 
the  Atlantic  at  Ik-nguela.  The  rorliigneae, 
under  Mcasi-a.  Capello  and  Ivens^  and  l)e  Serpn 
rinto,  .tUrting  from  Henguclo.  12°  south  Lati- 
tude, about  tlii'ce  hundred  miles  south  of  the 
Kongo,  hare  trav«r»<Hl  the  eonlinent  between 
the  li'th  and  li>ih  degrees  of  south  latitude, 
and  explored  n  vast  tract  of  oiinitry  and  the 
valley  of  two  great  rivers  rnnniiiL;  north,  birt 
were  prevented  by  the  native-s  from  following 
them  tij  their  junction  with  the  Kongo. 

We  hare  now  a  general  krowK-dgc  of  Africa 
from  10"  north  of  the  equator  to  tihc  Cajxr  of 
Good  Hope,  including  central  and  south  Alrica  ; 
leaving  only  llie  tcrrilorj'  wouth  of  Algeria,  the 
western  Sudan  beyond  Darfur,  ffrra  iuco-jitita. 
Into  lhi.s  ri,-gion  the  French  arc  travelling  fitim 
Algeria,  and  the  (iermans  from  Kg\'pl :  and 
soon  the  whole  of  Africa  will  be  explored,  so 
far  as  Its  general  features  are  concerned. 

The  western  coast  of  Afriea  has  long  been 
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kaowu  to  the  itluve<tnMlei'  ftiul  the  l-^glbli 
cruisers.  Since  the  supprt'Siiton  of  the  eluvc- 
trwic.  Portugiieafi,  Knglish.  Dulrli.  anil  French 
traders  have  eAUbliRhed  fitctoncfl  or  truding- 
vUtiODS  at  many  plftce^  on  th<-  coast  lYom  17' 
north  to  tliL-Capc.  On  thf  Nit;cr  ami  it«  tribii- 
tarv,  the  Bemie,  are  many  Knglusli  atations ; 
nnd  small  ^tcaiiKtrii  ntii  rngiilnrly  up  and  duivn 
tliCBC  rivi-rv.  carrying  in  the  cotton  of  Mau- 
cliMtcr,  and  bringing  :iway  the  protluct^i  of 
Africii.  Within  the  last  two  Vfars  Lht>  flt-r- 
luanit  have  eatubli^hed  lindiDg-statioue  at  throe 
iliffcrGiit  placva  oti  tiio  vrt-slcrn  i'4)n3l. 

I'bis  txMintrv  has  bvvu  n.-<;!tr(l('i1  n»  lite  utoitl 
iiuhealthy  portion  of  the  world,  lying  nmior 
iJie  eijirator:  the  «oil  low  .nnd  niai-Bliy  ;  llie  i-li- 


both  «ide«  of  the  cgunlor.  with  a  IVec  iiuvigu- 
lion  abovo  I.<'op«ldvillc.  ncoordinj;  to  Stanley, 
of  4,'imO  milts.  Ill  its  vallcY  Uktm  in  ;m  abtiu- 
daiicL-  of  flovring  streams.  Thf  drinking- water 
is  insgnific^ent :  the  lemiwmluiX!  dcliglitful.  the 
tlii-rmDQietcr  ranging  from  K?"  at  noon,  to  f-'J** 
■it  Ivro  x.it.  The  laud  'us  rich,  nnd  .iduptt'd  U> 
the  gt'uwth  of  luot^t  tio|ii<-al  and  semi -tropical 
protlnctit,  among  which  arc  India-rubber,  gums, 
sugar,  and  cotton.  The  romUry  ia  probably  as 
lu>tilUn  38  lliv  fertilo  prnirics  of  mir  own  great 
west,  nnd  cj^p&ble  of  mt&ing  immense  crop<4  of 
all  the  tropiciil  productions. 

TliCK^  are  two  tu'aiioiis.  —  a  wet  and  a  dry. 
In  the  rjiiny  wenthcr  a  large  part  of  tho  day  i-« 
pli'atiant,  Htorms  arise  tiiiOdenly  a.nil  with  little 
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nintc  moist,  dump,  nnd  iiinlanoiia ;  lh«  ubo<le  of 
sll  Idnds  of  tropical  fcvere.  the  Kongo  was 
barred  by  great  falls  near  its  mouth,  and  was 
'•0  nnheallhy.  thai  out  of  a  piirty  of  Iin_v-oui', 
under  Knglisb  ollleci'S.  who  explored  the  river 
iu  1H16.  only  one  it-tnnicil  alive.  Now  on  the 
Kongo.  alKJve  the  Inlls.  aie  between  forty  tind 
lifly  trad ing.ftt.nt ion N,  with  ttmall  Etcamt>i>.-it« 
niiining  IVoni  L<:opoldvilIc  on  Stanley  Tool.  . 
tlirw  bnndred  niiloa  ftoni  its  monlli.to  Stanley 
FalU,  nine  liundn-d  milea  l>om  Lcojtoldrille. 
While  ou  the  (.oiuit  ibc  cutititry  m  low.  llaU 
nod  unhealthy,  south  of  the  cipuitor  it  rises 
a  iifaort  di«tauue  froiu  the  coast,  until  it  reaches 
a  level  of  from  twelve  hundred  to  fifteen  liun- 
dred  feet.  The  Kongo,  king  of  African  rivers, 
aiul  second  only  to  Ibo  Amazon  in  tlie  volume 
«fit)i  waters,  occupies  an  elevated  plitteau  on 


warning,  thunder  ronr^,  lightning  Unshofi,  wind 
blowri  with  gretit  fury,  rain  pour»  down  in 
.tliecta  of  water  fur  an  tiuur  or  two ;  then  as 
suddenly  the  eloudti  piiss  away,  l»n  the  coast 
the  rainy  season  liwts  froiu  Novembei-  to 
.Ma,ii:h;  but.  in  tbe  ititertur,  rai[i,t  commence 
earlier,  niid'contlnue  later. 

There  appears  to  be  no  great  variety  of  race* 
among  the  natives  :  lliongli  the  tribes  .-ire  very 
numeroii!*.  eacli,  with  a  dillVreiil  dialect,  living 
in  winslant  w.'^rfare  with  lt«  neighbors.  Here 
are  the  dwarfs  and  many  tribe»  of  caunibols. 
Ttitr  tribes  inhabiting  tlie  coast  have  long  beei) 
acquainted  with  the  Portuguese  and  Kngti^h 
tradcrH ;  fttrinitbing  ivory  nnd  alavea  in  ex- 
change for  beads,  fire-arms,  amninnilion.  nun, 
and  a  little  cotton  cloth.  These  tribe*,  thonglt 
anxious  to  trade  wflli  the  whites,  arc  op|x)sed 
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to  tbeir  tr*velli»g  throtigli  the  ooiiiiUv.  pn-fcr- 
ring  to  hold  Ml  tbo  trade  of  tim  interior  in  tbeir 
own  haiid)).  The  natives  in  the  interior  are 
g(!U«rally  well  (|ifl|tose<l  to  the  white  mnn.  nml 
reailjr  for  trade. 

Wbicb  of  the  great  |>owers  shall  control  Ihbt 
trnrle  l»  a  ijucfttioD  now  agitating  tiie  civilieetl 
worirf:  Tlip  Portuguese  first  diwcovered  the 
western  «>onst  of  AlVicn.  They  claim  the  tcn-i- 
tory  ttom  Ifttitiwie  .'>"  1 2'  i*oiiUi'  to  1  J*"  ■>'  south , 
inrliidin^  ihc  motitli  of  the  Kongo  River,  run- 
ning fnim  the  coast  indefinite ty  into 
the  interior.  Tiveir  noitliern  hound- 
arj-Iinc  i.TO!*ses  llie  Kongo  nt  Isan- 
gtlln.  nboiit  one  hundred  iind  liOy 
raiW  Trom  the  inoiilfi.  Hy  the  right 
of  discovers*  Uiey  claim  jnriadicliou 
over  tile  tnoiith  or  the  Kongo  and  aU 
crtnimei'et'  pa^ising  out  uf  its  mouth. 
The  Ktig1i»b  daiin  large  |>oiliona  of 
the  eoa»t  from  alwut  r>'  or  h"  north 
U>  1^"  north,  inehiding  the  moiiiba 
of  the  Niger,  aixl  Uic  wliole  country 
drained  bv  tlie  Niger  and  llie  ncuiie. 
tile  (iold  <  oait.  Siernt  I.eone,  nod 
Senegainl>in.  The  Freiieb  claim  Cape 
Vmle.  tliL-  Uiver  Senegal  (14°  to  17' 
nortiO.  (iijie  l,o[M^r..  nnd  Ihe  (inlioon 
from  nhont  l*  or  S'  north  of  the  equa- 
tor to  a»  many  degrees  nunLh.  The 
tterinana.  within  two  yearn  jMUil,  at 
the  sagifestioD  ofBistnarelt.  have  taken 
possession  oT  Lago»  ou  the  Bight  of 
Benin,  of  Caiuaroon  l)ctween  the  Kog- 
liftb  and  the  French  claims  (ahout  ii" 
MMth),  and  a  vast  country  near  Angra 
Pequcna.  eonitneneing  nt  '2.1°  south, 
and  running  to  Cnpe  Colony,  about 
29'  aoQth,  inland  to  Transvaal. — a 
territory  9aid  to  in-  aa  large  as  Cler- 
in:iny.   llelgium.   and   Holland  united.  on 

They  have  catabliahcd  over  forty  fac- 
torien  on  the  coaat. 

AlmoH  all  the  we«teni  coast  of  Africa  Is  now 
claimed  by  these  four  great  powers.  I'orttigal 
claims  the  exclusive  control  of  the  imvigaliou 
of  Uie  Kongo:  Kngland,  exclusive  control  of 
the  Niger.  A  yeai'  ago  Porttignl  ]>ropo8cd  to 
rnakA  a  treaty  with  Eaglnnd  hy  which  the  re- 
apt'ctive  rights  of  these  |K>wers  to  each  of 
these  riven  abould  lie  recognized,  (rrent  op- 
podtion  wn»  made,  Iwrth  in  England  and  on 
tlie  continent,  lo  this  nlliuDec.  and  it  has  bueii 
abandoned. 

The  International  nasociation  of  Africa  wsia 
formed  in  IHIT  in  Itclgium.  about  the  Lime  of 
the  return  of  Mr,  st:inley  from  the  'dark 
continoot.'      tt«i  Iteadqnarters  are  in  Brussels. 


Tbc  objcd  of  the  aHsocioUon  is  to  acqnirv,  by 
treaties  with  the  natives,  territorj-  for  this  u«e 
and  benefit  of  free  states  eatablisbed  under tha 
care  and  su{)ervi(iion  of  the  aasociation.  For 
this  purpose  it  is  declared  that  no  custom -liouae 
duties  ore  to  be  levied  upon  goods  or  merchan- 
dise brought  into  the  territory,  and  that  do 
greater  rights  will  be  granted  to  the  dtizens 
of  one  uiition  than  to  IboM  of  every  other; 
that  the  Kongo,  the  great  highway  into  ccn- 
ti'al     AfHc«,    ahalt    remain    an    intcrnationBl 


int-Mxr  or  ivmc*,  miowTiEii  m*  roKTimn  o*  tut  mil«t 


river,  open  to  all  rivillzing  Intliiences,  and  to 
the  legitimate  eotnmerce  of  every  land.  It  ia 
established  to  promote  the  public  good,  oot 
private  gain.  It  has  made  treaties  with  many 
different  tribea.  nnd  founded  thirty  statioDa 
on  the  river.  .\t  these  stations  factories  arc 
establiabcd.  and  tnulc  carried  on  bj  mer- 
chants with  the  natives.  This  asaodallon  ia 
nntitee  any  other  ever  organuEed.  The  Unitod 
.States  was  tlie  fir^t  to  recognize  ita  notion- 
ulity,  in  April,  |AS4.  Since  then  it  has  been 
rucognixed  by  aeversl  other  Ruropcaii  na* 
tioDa. 

At   the    invitation    of    ninmarck.  a  confer- 
once  of  the  leading  nntioiiit  of  the   world   is 
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In  session  iit  Berlin,  to  c^tAblish,  If  poaeible, 
the  political  &tatiis  of  the  association.  Many 
hope   that    it  will    ratifr   the    piirpofte  of  ihe 

laHOCiation  to  estnblish  free  iinvlgnlioii  on 
tb«  Kongo.  Tbc  Ocnuuos  al&o  dcinaml  fi-vc 
nnrigation  wtlb  intcriialional  control  of  the 
Niger,  btit  ure  opponed  bv  the  English,  who 
claim  the  excluttive  JtinstlivtioD  sad  (.ontcol, 
although  cxpn^ftiiig  Lliciiisvlvi-s   us  rciidy   to 

)gniiil  thi>  I'rvL'  iinviguliou  or  the  river  to  all 
nations. 

The  Fi'ench,  iimler  l)e  Kraaxa,  have  opviiL'^il  n 
line  of  Atlantic  fominiiiiicatioii  with  tlx^  Kongo 
by  thf  RivtT  d'jow*^'.  ni-ar  tliv  <^ualoi',  wilh 
stations  on  the  Ogowit  and  the  Kongo ;  ihiia 
obtaining  -m  outlet  f\am  the  valley  of  lh« 
Kongo,  north  of  the  ti^rpitorj-  elaiiiiod  liy  the 
Portuguese.  Tbc  stations  of  (he  Frcndi  are 
generally  on  the  north  side  of  the  Kongo,  while 
those  of  the  Internationa)  asuodtition  an-  u[Kin 
the  soulli. 

It  HOW  KCems  as  if  tJie  valley  of  the  Kongo 
would  Ije  the  most  densely  popiilateti  part  of 
Africa.  Its  chmate  nnd  soil  nro  ruvornbtc  for 
whitr  labor,  '['lie  great  dranlmL-k  is  the  falls 
near  the  mouth  of  tlie  river ;  but,  to  the  elevs- 
tion  of  land  whieh  produces  these  fulls,  it  owes 
its  favored  |>oditton.  A  railway  in  proiKiflcd 
Avm  Stanley  I'ool  w  noma,  n  diMatice  of  two 
biindred  ndit-!*,  —  the  head  of  nnvijjjition  fi-oni 
the  ocean.  The  Niser  and  the  Ileniie  are 
both  navigable  from  Iheir  sonrres  far  into  the 
interior,  and  co«8e(]uently  tlie  land  in  the 
liiiuiciliate  vnlley  of  these  rivers  is  low  and 
imheallh}' ;  while  Houlh  of  the  valley  of  the 
Kongo  the  eounlrj-  is  probnbly  broken  and 
mouiiiaiiioiiti.  and  therefore  le»»  fit  for  (nilli- 
vution.  * 

The  tuflritiiue  nntlons  of  Kuropo  are  seeking 
for  the  trade  of  A  JViea,  but  there  seem?  to  ho 
nothing  to  warrant  expectations  of  a  large 
traftlc  with  i-entral  Africa  at  oiiw.  The  tribes, 
thoiigb  nuiiievou»,nre  small  and  Imve  few  wants. 
One  or  two  ^cncnttiui)»  must  pass  before  ihcy 
ean  become  even  jwirliatly  eivilized,  juhI  awiuire 
the  needs  of  civilized  life.  Kmigrntion  from 
Kiirope  imist  he  slow,  os  Africa  is  not  so  well 
adupt«d  as  Auierieu  and  Auntralia  to  Kuropean 
emi^irants ;  and  not  until  Ameriea  is  densely 
|>opulated  will  the  overflowing  emignttion 
fVom  I%un>i>e  seeh  the  heart  of  Africa.  But 
the  lime  will  cuine  when  it  will  be  densely 
liopidnted.  and  ita  Iod^  rivers,  its  many 
and  great  falla,  its  immense  Inkci*  and  high 
moumalua,  bci-ome  the  re^trt  of  a  vast  iK>pu* 
Iniion. 

Oaiidixku  (i.  iri'RtlAIII). 

Wuhlnctnti,  ntr.  91. 


LAKE  .\f/STASStm. 

PARAiiRAriit!  are  golni:  the  romids  of  Ltie  news- 
papers,  rvprcseulliig  tlmt  x  s:i*al  lake  bu  recently 
been  dlscuvvn-il  in  rmimlH.  tiLr):<:r  Ui&n  Ontario,  and 
p^rbaps  *»  liipgi'  at  Siiiwrinr  ilsolf.  H  litis  wpretrue, 
it  wciulil  ciTliiltily  be  a  niAilcr  of  gresi  Interest,  aad 
wonld  tmlumlly  lirail  lo  %ht  in<|i(io',  how  II  tii^iptaftil 
that  far-olT  Lnkc  Supcrioi  should  hnve  beoii  amppcd, 
wlthanaHtoiiIshiiifjAtiiiruadi  logeoflml  correcLueM  of 
uiiilbiR,  aa  early  lu  IA7^  nbileilils  new  lahe  remained 
Ui  be  ibiieovfriHl  more  tbaii  two  htiiidrwl  yeiti*  lnl«r, 
iiotw)lb»taiiiJj  up  tlie  fact  that  it  Is  aI  a  cuinpnnitively 
sliort  di«iaiiot>  from  a  r^ioa  wbere  the  Jesuits  and 
(ur-lnulem  hail  mtuiir  p<»l(  at  Ihe  time  llie  Lake 
Superior  map  wss  iii»iie. 

Tliviiiiijii-iiiittc  oaiitv  vt  tbe  paragraphs  in  i^iieatioii 
«-«»  utiduiibU'dly  acpoimunicBtitfii  made  l/r  llie  g<M>- 
i^mphlcnl  section  of  the  British  association,  al  lis  lata 
nieellDg  In  Uouireal,  tir  Ilie  ftev.  Abb£  Ladiimme, 
anil  the  rcfeninoH  to  lhii>  coiniiiiiuicnliuu  by  0<-ii.  Sir 
J.  H.  Lefniy.  In  his  oppiiinn  aildre**  l>irf»w  i]u-  nwiion 
as  ctiaiminn  of  tfaal  ))o<ly.  In  Ibla  nddnut  Cen. 
befroy  gives  tlie  itnprcsaion  that  the  dlscoverr  nf  tills 
lnk«i*tionii)thiti^iii!Wnti.I  iila.rtlitii;.  II«  uyi.  "That 
it  aliQuld  he  loll  to  iliis  day  I©  discover  In  iv?  very 
reinoit  part  uf  the  uonli-t-ast  n  take  rjvalliHti;  Lake 
Ontario,  if  tiol  bake  Superior,  in  lao^ilttiili.-,  is  a 
pleasant  cKHtnpIc  of  tbe  iiiirprlscs  ^eoerapliv  baa  in 
Mure  (or  Ita  votaries"  t^ruc,  myor  {itvgr.  »'>c.  for 
OclolMT,  IXM,  ji.  Kffi.).  (}tir<>ferriiij;L(itliec»Riniuat- 
cation  marie  to  the  section  hy  the  Itev.  Ahh6  I.adainnie. 
it  does  not  appear,  however,  tli»l  there  was  any  »n(- 
flclcEit  aiitlierity  for  tlii»  titalcment  on  tbe  part  vt  tlie 
chairman  of  ihc  section ;  and,  as  the  matter  i>  one  vt 
corslderaljle  Inieretil,  it  may  be  worth  while  lo  look 
a  little  mnre  cxrefully  into  wliAt  1«  known  abont  tbe 
lake  In  qn  est  Ion. 

The  facia  here  to  be  proKcnied  will  ftltnw  that  wo 
inr«a1ity  know  no  more  about  tbe  sizeol  Lake  MUtat- 
•Inl  than  we  did  two  liundreil  year*  ago;  tbe  Kvcrend 
ab1>6  himself,  in  hiscoiiiiiinnintlioii,  doing  little  num 
thui  to  f*y  Ibat  Uiere  is  in  nvrtli-eastcrn  Canada  a 
lake  wbuBc  diin<:n»lon»  are  uiikno<rii,  but  nbldi 
some  persons  believe  to  Iw  of  gjvat  extcnl',  an  'old 
tratler.'  wtivse  iinme  Is  not  given,  'seeing  uo  reaaon 
lo  doubL'  ilial  It  in  'bnt  liitli-  inferior  In  siie  to 
Lake  Snp*i"lor,'  TliPre  arp  several  staienicnls  in  the 
r«vi>rend  abba's  eonimun1(^atl(-n  lo  which  exeeption 
niifthtbe  taken;  but  it  is  sullkient  to  ealt  nitenDon 
tohlsnitstransIatlonaDd  ini»conccptiono(llieoit|;innl 
account  uf  llio  lake  by  Faiber  AJbanol.n  bo  says  that 
it  i!i  rpjinctei)  tliat  twmly  da)B  would  be  required  to 
mak?  the  tour  of  iHpnur  tn/atrr'te  tour).  Thin  the 
llev.  Abbe  Laflamnie  li.ifl  iranslsted.  '  twenty  daya  to 
walk  around  it;*  thus  aliouing  a  nitigular  inlseoneep- 
tion  nf  the  nature  of  the  only  po»*ililc  means  of  ex- 
pleration  and  oumniun!eatl«ii  bi  a  region  nice  that  In 
qu<.-*tIon. 

Thislake.  called  by  the  Brst  explorrr  ofibat  re]ii*'>>< 
Futht-r  Albanel. '  te  lac  des  .Vi«f«*«Ir(n[tta,'  Ilea  on  Ihe 
nortb^Ideof  tbe  waienhcd  bRtweenthe  SI.  Ijiwrenec 
and  Budion's  Bay, and  is  represvniMi  on  nearly  ererj- 
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mttp  at  thA  wgion  u  being  ihr  hpjul  mti)  rowrvoir  of 
l{up«rt*<i  K!T«r.  lis  «Ti»t«tire  «r»4  flrsi  inxlc  bno<rn 
in  iht  Jatvit  rrlalions  tot  the  jeju  1(171-73.  Tbt)  ac- 
raunt  thvrc  eWcti  consisu  m&lnlyo(  \ha  jouniAl  of 
Fnllwr  Chartes  AlbMi«l.  wlio  was  ataocinicil  wlib 
HoiisieurI>«iirstIefi«iliitMin»iiMKl'aniiiUi'r  Pmicli- 
niAn'  in  lite  ^-xplcHuiion  of  ti^r  line  of  ccuDtiiiiiilcn- 
lion  lapfiarenilv  well  known  to  the  Indlnnfl,  bin 
vhlct  li»d  aovtr  beforo  been  imv'cndd  by  wliit*  men| 
iMIwMin  I.«k«  Si.  Jiihn  mid  IfinUoii  lUy.  Tlii! 
gMg'^l')'^-*'  'Iciiiili  givvii  til  tliis  avcotmt  itru  exc«o'9- 
iitgly  mtagn;  tin:  clikf  ilcras  in  rcgknl  m  [<ali<!  MIs- 
<ji»«in[  Iwing  tlint  il  h  Mid  to  be  so  large  tbnt  ibr 
circuit  of  iLcouhl,  nol.  Ik  iiiaile  In  Icai  iban  [vrenly 
(Ujv  of  Hue  weuUier:  ihni  It  la  full  ot  rock*,  from 
wbieb  i^lreuitiiLnutw  )ia  tininf^  b  ilerivml;  ami  tliaL 
th«fa  WW!  an  nhtimUno^^  of  liOi  uri')  guiito  in  lIio 
ridnlty.  It  does  not  appMr  ihat  Patlter  Albiui«rs 
|inr1ydlilti)ore  tlMin  tmvcne  a  sinni)  ami  of  thtx  Ink?, 
«■  ihcy  wen  not  or  it  more  than  one.  or  poMibly  two 
days. 

So  f»r  Hn  known  tn  ttic  writer,  ihc  flrat  ddineUlon 
(if  Lnkr  Miatiuini  iK»n  »  niiji  publiKlii.il  by  .TalUot 
In  t''>ju.  of  uhicli  n  inanu«rript  03(iy  bPlonjEiniz  lo  tlto 
Kvriil  cc'IlecEi'tn  Is  In  lh«  Staia  ileptrlmont  in  Wa^h- 
tnijtijn,  luiil  (•-■mp>rHHIy,  ut  tli*  iir<"*ent  tirn*.  in  lli"- 
)ii>c««f.iit»i  of  Ur.  Winiinr.  libnii'inn  of  Hnrvatil  iint- 
i«niiy.  1 1  diM-8  nol  ajijitriir,  buwvver,  (roiii  Mr.  Kobl's 
notes  atlacbM  lu  ihia  inap,  wbctlivr  tbc  <>n)[inM! 
vaa  entered  or  printed :  but  It  Is  said  lo  liiivi;  Itcn 
abnu*!  entirely  compltcd  from  oilgliial  C.uiiHllnn 
Jill  III!  ritiM.  On  U  Ibt!  Uke  In  i|iicjttioii  beim  [b«  nnine 
III  'Tlmiaj^Riinii.*  That  it  in  rwdly  ilie  \nitn  iiov 
kiiAWii  as  Mlittassini  vill  bv  9vidi?iit  tram  wbal  U  aaiit 
farlli«r  on. 

Thitlalw  aI*o  a|ip^Ara  und^r  tita  name  of '  3Iii|jisin ' 
on  ivro  maps  puMlsbrd  by  }l,  Jloll  In  1715  and  ItiO, 
Ita  dbape,  liowt.-tur,  as  inillvjil'-d  im  tbcte  tiro  maiw, 
b  not  at  allllkr  llinl  sivm  on  ibi'  JiiilluL  innp;  nc^illier 
Isll  lliesamc  on  Moll't  tMo  tnii|i<.  It  is  •rlfjr  frtpni 
the  way  In  wtik'b  II  l<i  roiire«eni<>d  by  Ibe  latter,  and 
•^peelnlly  fn>ni  the  ninniier  in  nhloh  tbe  islands  are 
■Fatten^  over  lit  iiirrnri',  imtiniai-tiouiily  anil  vi-ry 
dl<Ier«iitly  In  tlw  tvtt  w»p»,  tlut  nothing  iiioro  waa 
ktvown  about  il  by  Mi'OI  tb.in  Ibal  llici^  wan  a  large 
laki*  In  tbni  |K>»iticin  In  wbidi  were  several  i»lnnd«. 

Id  Dellin's  laap  (17441.  wbicb  is  found  in  Cliarlc- 
\itlx,  the  aame  lake  la  i;ifeii  wiUi  a  very  illlTeirnt  fomi 
frnw  iliai  whii-li  bad  bern  pn'viouily  inil Ifjlird.  Itin 
Tvprpiwnipd  ui  fiirming  tbrw  nearly  parallol  IXHJir*  of 
water  wltliageneral  ii>irtl)-«a«l  M>uib-«rGBt  trend,  and 
eofuiected  wllb  *«h  other  by  cotnpaniiively  narrow 
chaiint^U.  To  the  niMl  norlh-WMtwn  of  thrte  bodio* 
of  nater  lh«  nameof  'f.acdtra  MiaU^tiina'  is  )i:ivon: 
lothe  niiddlf  one,  tluitof  Tt'ri!  Alti.-imd;'  ainl  to  the 
more  ca»irrIyo«ii'.  thai  of  '  Luc  I>aiipbin.' 

In  Uis  nap  wlikb  fortni  the  grof;raphlral  basis  of 
(he  Canada  lurveir  (genlo^-tual )  map  ( IS<Hi),  ilii*  lak« 
(hrr*  <mll(-d  '  Afiiliii*hJni'|  np|HFnn>  wilh  »  vi'ry  dif- 
ferent sliapofr<>tn  that  given  on  tb«  Bellin  map.  and 
has  tbe  appearance  of  being  In  pirt  laid  down  from 
survey*.  The  norlh-coslcm  and  e*.itpm  portionn,  bpw- 
nvr.  an  iiulkatcd  by  a  dolled  IIl*,  frcni  nlik-li  the 


inference  may  bo  drawn  thai  Ihli  pari  of  the  lake  wa* 
anknown.  '  Jt  ia  a  remarknblv  fact,  lioweTur.  that  tbr 
formof  ibelnke.  as  fn^vn  on  llic  Ucological  lurvcy 
map.  rc^cmlflca  »|nUe  rlosi'l.v  ibat  wbkb  It  baa  on  ibe 
Jaill'ii  map,  iihuwiiit:  preiiy  ctt-arlr  Ibal  ilie  western 
»idf  of  Ibe  Iftki"  waa  laid  down  by  tli«  la^tHnenllonod 
i-oiopiler  from  ncMial  p^plor^iilon. 

Thli;  name  nutlin«>.  jilven  un  tbe  Ceoloclfrtl  survey 
map'in  ise<i,  ii  nr|>eatMt  wilhont  rarialion  on  the 
IbImi  geni-TAl  lonp  of  Ciiiada,  —  tbat  pii<<Utked  by 
SiHiifoid.  and  oaid  tobu  AirowMoItb's,  uiib  addllivn^ 
and  rorreclion*  briiiKine  il  down  In  1^'.  ThLn  would 
indicate  that  no  additions  hatt  b>.-cii  made  to  our 
knowledge  of  Uie  geugn^ihy  of  Uiai  n-;liiii  durlug 
ilic  past  twejay  year*.  II  U  a  ourlou*  faitt.  liow> 
liter,  that  nii  tlic  .Vriowstnitb-SUinrurd  map.  Ihla 
lako.  rralled  '  M^tatslnni^,'  i«  moxed  jii$t  one  -IrgTV^ 
farther  to  ilie  east  than  It  is  on  the  Geological  >nr- 
vey  ronp. 

On  molt  vf  tliv  lunps  on  wblcli  the  lake  !•  ^vcn,  It 
la  repnacnieil  aa  bring  eotue  sixty  iir  aeFetity  Rillefc 
111  length,  or  about  half  lh«  fate  of  Lake  Ontario: 
althniiKb  it  Is  drnrly  erKlrnt  that  iia  «a«tem  iid«  I« 
unknown,  holh  a*  to  form  and  position.  All  thai  It 
known  abont  fw  nlxo,  l>«yiin<l  tlih.  Is  the  MAieioeni 
of  ri're  Albaiiel,  that  il  n-aa  r>-t«in»d  t«  be  k>  )arg« 
that  it  wo«kl  n-iiiiirr  twenty  ilayo  of  pttftAnnt  «-*alh*r 
to  circuRinn\ ig^^ile  it;  nn.l  tl»-  opinions  of  L-eilain  per- 
foiiB,  ri:|i«iicd  by  tbv  Itev.  Abbe  L^aflaiuine,  KKIn);  It 
various dliuen^ioiis.  no  clew  licinp  c'x^n  to  enable  on« 
i<.>  decide  on  ilie  reUilvc  weight  to  be  itltuwed  to  eiwh 
lierMin'a  opiiilim.  Tbe  livv.  Att\i€  LaDiininie  glvci 
Ilia  own  »lal9ineM.  tbnt  there  can  W  no  doubt  that 
LakH  Mteias-Ini  \<t  larger  Than  Xjikf  Onlnrlo;  wbilo 
lite  *old  irarik'r.*  iis  already  menlloned.  says  thai 
ihiirc  ia  ho  ra^AMi!)  to  doubt  that  Ilia  >  bullltil«inf«ri6r 
In  siie  to  Lak>^  ^iijicrlor.'  TIm  p<i*llivo  stAtcincni  of 
'  Mr.  Burjii'ss  *  is  also  atlded,  thai  tliv  take  Is  a  hnii- 
dr<-<lan<I  fifty  mib">  in  len;;ib:  ihin  would  be  almnt 
flfty  miles  lens  than  Ontario. 

.\fier  all.  we  base.  In  reference  lo  Ilie  ilimeiision  of 
Lake  MUiattini,  no  lM.-tier  evidence  lo  fall  back  nn 
ihaii  tlituof  FaDier  AtiKint'I.  What  number  of  mlteit 
eiin  be  iiiloned  as  Ibe  i-qnivalpni  of  a  lanrof  twvnly 
days  of  tine  wenUu-r.  Ibe  writiT,  with  the  experience 
of  seven  iiimmcr*  >|M-nl  in  UniUiik  and  cauocittR  on 
Lakes Sti|M-rIor.  Mieblcan.  nnd  Eluron,  with  crcvx  of 
Indiana,  balf-br<'iils.  and  Kiyufiturn.  is  luiable  lo  say. 
.\n  nnliiiary  )»nnii-y  of  iwejity  days  lit  a  cauoe 
would.  p»'rlta|is.  rarry  a  trj^vellerariianda  laka  half  i>r 
two-thirds  the  ftlae  of  Outarin,  whbdi  nonld  coim-lde 
wilh  Mr.  Uurje**'*  statement. 

niillf  il  i*  pontlMi!  that  Laki;  MtiEassIni  mny  be 
coniiidci'abk  lanfer  than  Lake  Ontario,  the  probabili- 
ties are  de4:ldedly  In  favor  uf  its  b«ing  somewhat 
smaller.  ,\t  all  rvenl-'i,  ceoxraplikal  iufomtailon  In 
le^ard  to  that  rciclon,  whlrb  does  nut  svon  difficult 
of  RCCCSS,  Is  zreuily  needed, 

Il  it  ««ay  to  «ee  from  the  above  th.tl  the  name  of 
the  lake  alrnut  wfaieb  this  noi«  m  written  has  been 
spelled  In  asmanydlflerent  way«  a*  there  an>  auihom 
or  «nrlograpb«r^  «h"  liave  lia<l  tod.i  with  It.  Thf 
spelling  '.MiMlaiaini*  la berc adopted  bccauMlt  is  lb« 
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slmplMt,  and  becauw  li  U  IJiat  form  u-ltidi  liM  Ijccn 
used  in  the  report  of  t)i«  prixoiMlinRH  ot  Ui«  .Montreal 
mcelinji  In  the  nrgnn  of  Ilir  lEoyal  ^■<i>grA|>Iitmi  tnd- 
ety.  Tlie  pnt**!!!  writer  li.is,  li^u'-ver,  iievVr  -wii  il 
»ub|)etlixl  on  ftiiy  i;i-ocrapli ii'at  uinp.  It  i>  .ijii-llcil  Jii 
ihrvedtffurfnt  wtkjs  in  llir- puMiutiou*  of  llivCaiimlii 
namj.  Hiiil  in  llip  »mr  niitnber  of  wkjtr  In  Stlelcr'* 
'Uuil-sUu.'  J.  1>.  WiiiT:fr.y. 


TtfE  TASMAN  GLACIER. 

A   TK\ri  ftgA,  (locoiinU  uvti-  publUli^i]    of    \\\« 
Allom^tu  Ifi82,  o(  Mr.  \V.  S.  Oiwii.hh  Kiiglishiniiri. 


withoiii.acloiiil.diiriuKwhicliagooil  pkp«  of  triangu- 
Ution  was  executed,  the  UocliitMler  dom«  itscend«<l 
(a,840ni.),  and  niaterUl  collocicit  for  a  fairly  detailed 
mnp  iMi  a  ncnli-  of  I  :  flD.l"""'.  Tin-  n-fulla  of  the  »ur- 
vi>y  now  appear  at  au[iip|eiii(^nl  ~h  to  Prtn-jititiin's 
riiilfAWfuntrni  (Ditr  Tasnmn-i;li:t.Hi-liRr  mill  seine  iint' 
^^rtiiiiiE;  (intlin.  June,  1^1^.  80  p.),  irllli  a^iiciul  oud 
lopal  mnp.  ui  wcl I -^-i cental  rcproduclloii  of  ;k  pUoui- 
ifiapli  t;tkL>ii  fiotii  Ilie  n]«(lUI  iiiciraltie  uf  tlie  j^ivat 
Taniiiaii  gliu'ti^r.  wliioli  «i<  eujiy  iii  n-itunnl  f«inn,  aiid 
lAt^rntl  ciii*.  Til*  ^Incinr  uru  (oiinit  lo  b?  Iwentjr- 
*ig!u  kil'iin«tri;i«  In  iengtli,  — thi-es  kltoiuetrea  lonccr 
tliAn  llie  AleUclj.  the  ];rvn(eet  in  Switn^rlatu).  Iti 
Iww-r  pfiri  i*  «(  iii»d<-'riit<!  ]>I<i|pc  tintl    •liiw  muKoii. 
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to  Mooutl  Moiiut  Cook,  ihc  higbaat  K\%W>\  of  Lli« 
New-Zealaiid  A}(ia.  He  nan  uf-i-uinpaiiied  tiy  iwapmr- 
tlBi!<1  Rniu  K<i'(]<'^  from  (irindrln'nld,  niiil  rcoi-licil  u 
Kreat  nititiidir  nvpr  «nnw  .-iiui  Ir-p,  liiit  (ailoit  in  lils 
main  ob}ecl,  chlvllj  on  account  of  b.tjl  weatjier.  A 
»oi]i«whai  *im1l«r  cjciiluratlnii  <vit«  itiidCTtal;i<3i  In 
MktA.  18S3,  by  Dr.  B-v.  I.itiiiliiiirnld  of  Christcliiircli, 
NflW  Zcalftml,  ac^nmpnnlect  l>y  I>1«  wife,  tliT«e  *liep- 
li«nli  to  Mne  it  porlen.  and  ii  drirer  tox  (li«  tvufjon 
iu  wliicli  tlie  luppllr*  ni-ic  carried  up  I"  within  a  few 
luilw  i>r  t)ii;  Tattnan  glackr.  Dnd  wpatlter  on  lli«^ 
;t]ipriucli  Ui  tlie  laaiintain*  wiis  foUnwrd  Uv  nlnv  >Uvi 


Kreally  coTrml  by  mormltiu.  Green  drtcrlMd  Uia 
Now-/ealaiid  Alpa  aa  uqualliog  or  exceetling  llinM 
of  Kiini|H*  hi  pi'i'iuiv?i<|iiifiii--ia.  but  Li^itdvnfelil  lliinki 
llieiii  lii(<^rior.  Tlie  inoiintHin  fonti  \*  leM  pro- 
nouncMl.  tlii>  4nou'-t)elilii  are  smaller,  and  tli«  glacier* 
ur«  miicli  olMiiireil  by  mumiiik-  ntbWjih:  Imilioa  t«- 
pliu>i>)i!m!<.  n,ii<l  Till.'  flnl-lHiIlumtMl  vnllbyt  aca  wHlintit 
village*  and  ftelila.  Thn  »iinimit  of  ll>s  Ifoclist^tlHr 
dome,  aoliarp  edgo  uf  liuril-|iiivkedBiii>iv,  vraa  rca<:livd 
by  Lmdcnfeld,  Iii>  wife,  Aud  one  porter.  xXXrv  a  liv- 
ing climb  across  a  delicate  Ice-brlilgc.  of  wbicli  tin' 
antlioi's  n>iti;li  li^iiiv  b  liete  copied.    HIttiui:  uMridf 


o(  Uie  ritlgc.  tli«  n«ighlmriii{f  |iMibit  roM  nmiiiid  Uieii): 
and  all  Hmr  Zealand,  from  WMt#rn  to  eastern  ei>asl, 
wllh  Ibe  ocean  b«7aiiil  r>ii  dtllmllI•^,  lay  lielow.    Tb^ 


<llip  Juumey  l«  simply  and  grapblcaltr  loli}, 
11  ■  irrtlLT  of  im-n:  liilelUgeoce  utid   li«ltL'r 
'  otut*riailo«i  ibaii  it  unuully  m«l  «iUi  :iiiioti|[ 
nouiilalliclliiilwn). 


THE  ViaKSriHll.fTY  OF  CF.UJ-l.OSF.. 

It  t>B  irc)1-«siahliiliril  faci.  ibat  a  toiwlilf  mblr  |ior- 
llon  ot  the  woottjr  Dlifi-  which  is  roiuittanl  in  nich 
large  tintnDiit*  tiy  h«Tb(iorouaaiiiim)R(lo»f  not  r«-)ii>- 
peor  )n  tfarir  i>xcni(nenu,  btil  i*  apparenllT  illgMtt-d, 
In  wbal  port  ion  ai  Itia  alini4-iitary  cimal,  ur  by  uietiUR 
of  wbat  i^crotlon,  Ihlsdi^i^tion  Ik  ai-complUbnl,  ban 
ttt«il  Ibi?  •ulijecl  of  [iiucii  sixvuUtion  .tml  of  some 
eapcriiaroi* ;  Inil,  until  rt'cciitlf,  neillicr  Itoit  don« 
luuidi  to  Ulaminatv  \hv  niklkT. 

HuftDclslef  '  M«iiicd  lo  liave  );oiic  far  inwanU  solv- 
tof  Uie  quetUiin  i>b«ii  br  (i»iiul  Uial  ■  cuii*iitfral>lr 
»ululIuD  of  tb*  cvllukQW  iif  Kraak  look  plaoa  in  Hi'' 
ruinea  of  Bb««p.  lie  flm  enclowd  two  uaall  uuiiplv^ 
of  freib  gnw*  lu  cagn  of  gi-nnnnoilTpr  wir^  eovereJ 
with  Riu«)in.  and  IntrodiiiN-d  \hem  into  t.hn  nimvii  of 
n  living  ahvep.  Aftvr  xhrv"-  tUj'^  Xhv  auimal  w:it 
liilMi  Uie  OK^s  reinovi^.  aiiU  tlicir  ix>Titriit«  <;xaiii- 
inod.  It  <va*  found  tbat  srvrniy-richt  mid  foiir-tcntli* 
par  can  I  of  th«  vooilj  Abrc  originally  present  bad 
be*n4iaiMi'«il.  >>ilM»>|<i«it  t>xpeHui«aUsboTTcd  ihai 
tlM  fluid  obtaitivd  from  ilii<  ruiiion  uf  a  fMRbly  klllvd 
shMp  hail  bIm)  a  powerful  Mlvent  action  on  woody 
nbr«,  and  tbat  tb^  mixed  lalira  had  likewlae  thU 
power.  £s|4rimciit)ionoxeiigaT«nodc<.'itlTe  tmuII: 
Umm  on  tbt  bor^'  failv.l  to  i\io-w  any  folrcnl  nctioii 
of  ibr  aalira  ii[k)ii  trtMidy  fll>r«.  Hay,  and  tlic  '  crude 
Abm  *  pTcparf^l  iii  tlw  analyAii  of  fodders,  were  aiTttMl 
upon  by  Ut^fluid  from^Mp*>  rumen,  lliuLinb  not  w 
enerfetlcally  as  was  dw  gmM. 

'rb««e  rvsulU  point  tinnilMakably  to  ihu  first  stoin- 
aeb  of  rumtnanta  ai  uni'  pUm  wbora  relluJoio  ii 
di^etMd.  lIofmeiHnr  a»cH)i«»  lo  lti«  mixod  saLiva 
Ike  power  of  diMotviui:  it:  I'm  oome  aubaeqneDl  ox- 
pcr)m<»u  by  Tappdnrr-  jndicaiv  that  tbbla<^ll«<:l«d 
l>7  a  femiciiiati TO  procctii,  and  thai  llio  nallraorlluld 
from  Uie  ruineu  uted  liy  Uofiueiaier  servn)  simply 
to  mpply  food  to  th<*  otjcaii iNnu  torrcenied  In  tlw 

'  AlAfinKina't  rniirartfMutf,  ■l(far||.  x.p.  W. 
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lemtp Illation.  Tappelner  look  aniplesof  tlie  «oa- 
lenis  of  riimeii,  email  lnl«stlne.  and  large  iniesiln«. 
of  a  ruminant  f^-d  «sclti*iT<.-ly  om  bay.  One  aainpl^ 
from  tnf\\  porticni  gf  tli4>  alisM-ntary  canal  wui  nl 
vnco  boll«d :  lu  a  siK.'ond  sotne  &llll^«ptlG  (chlunfoiiu, 
tliymol)  was  added,  suttotenl  la  atop  ibe  aoUoii  of 
orsaniuil  fumients;  while  to  the  tliird  noihiiift  was 
added.'  All  were  kept  warm,  and  after  a  lime  ibctr 
oontvot  of  cnide  llbre  wm  detennUwd.  Thoae  pur- 
lloiis  from  Ibe  rumen  nml  large  Inteallne,  to  wbieh 
iiotbing  ura*  addud.  yrett  found  to  taavn lost celluloef. 
whllp  rarlioitk  acid  aud  inarsb-fias  w«re  cvuIvmI.  Ku 
loMwatobsenredrroiu  tb«  conl«nt*  of  tln^ smalt  inlu*- 
tin«f,  uor  from  tL«  eamplo  inralvd  with  anllsvptlef. 
I'urtbcr  experiments  showed  tbai  ibis  fen nenu lion 
could  be  produced  outsldi-  llie  body.  I'a  liay  or  pure 
relltiliiDe.  iiiiiod  i«iih  eilrwt  uf  meat,  »nd  prevloustr 
tieiitvd  tu  llii"  C.,a  drop  of  fluid  from  tbe  nimfii 
was  iildrd.  .IfU'r  a  few  days,  aclii-e  fenn^nlaiion 
hc^an.  Gas  wa«  freely  ^voIvinI,  conalitinit  of  about 
MnwntyHiix  prr  ceul  of  carbi^nic  acid  aiid  lacnty- 
fonr  per  eviil  of  inanb-gas,  and  Itie  wUuJos'- noariy 
all  diiMiipi-arvd.  A  nixond  kind  of  (rrmrtilalKxi  waa 
also  observed,  nhich  yIeMcd  carbonic  ocid  and  hydro- 
iCen.  In  bolb  kliiiU  of  fermeuialion,  only  ili«*niallcr 
part  of  Ibe  celtnloSL'  wiu  vulniilUml,  nio>.t  ol  ii  betas 
converliH]  into  uelds  of  ibo  fatly  sirrip*. 

'lluil  eellubwn  is  fenneniablfi  Is  not  n  new  ol>M>r- 
ration;  Vnn  Tlegbem  having  found  tbai  tbe  botyrU- 
fermciil  bas  tbe  power  of  dccotnpotinic  it|  villi  ptu- 
ducUon  lA  Itydrogcn,  rarbouk  acid,  and  bnlyrk  acld- 
Tappdnur'sexperimenis  a,n  of  iiilerf^M.  because  Jii'y 
sliow  that  thi-  femitfiilnllcKi  lake*  plao^  alw  in  the 
alinii-ntary  canal.  Tbis  Is  sliowii  not  only  by  Itte 
disappearance  of  ilw  eellolose  in  tbe  eiperlmenl# 
described  above,  but  aba  \i/j  Die  |in-sen«-  of  Die  pn<d- 
uets  of  the  fermontation  in  Momsrb  and  inieatlnei. 
In  nimlnanii  tlie  nursli-gas  fermentation  saema  to 
prevail.  ]n  the  Btomsch  of  tbe  borm;  and  ■wUi<- 
consldernblc  quantities  of  bydrotcen  '>ri;rr  found.  In 
b»th  caw*  acetic  acid,  atdchyilc,  and  an  octd  hav- 
injj  Ibe  compoiltlon  of  butyric  acid,  wea*  found. 

These  i-e»ulls  art-  imiionant  In  tlielr beariitg  on  our 
estiinatMOf  the  iiutrilhr  valin- of  fodder*.  1 1  having 
Iwan  «boirn  ibai  the  dIgPEtlble  portion  «[  the  wiide 
tikre  has  tlic  eoraposiilon  of  iiareh,  U  has  (n^nerally 
been  auumcd  to  have  tbe  lamc  uutritire  ralue.  Tajy- 
l>rin«r'«  cxpcriiucDts  show  that  ibis  Is  probably  nut 
the  case.  There  appears  lo  be  a  dlspoaitlon  on  tbe 
pan  of  some  critics,  bowever,  t«  riisti  lo  tbe  opposite 
rxtremv.  and,  instead  of  overeslltu»t)ii^  ibr  nulrilire 
Tnlne  ot  celluloie.  to  uuderetlimaie  iu  Tlie  non- 
nllrogenous  nuirlenoi  are  lo  be  n'gariicd  as  tba  fuel 
of  tbr  lindy,  and  lh»y  ars  of  worth  lo  It  In  propottlon 
to  tbe  ainoiuit  of  energy  net  fr^e  by  their  osldalion 
10  carbonic  acid  and  water.  So  far  aa  we  can  M*,  fl 
h  a  matkT  of  ladifferancc  whctbvr  that  usidatton 
begliis  in  the  alimentary  canal,  or  not  unill  ibc  sub- 
Manco  bas  passed  into  tbe  circnIaUou.  Wliaierer 
[Kitential  cneisy  Iscoiitaineil  in  thedlsnted  chIIuIom 
is  yi(*lile(l  up  to  the  body  Kooner  or  later,  with  tbe 
exoepdon  of  that  portion  whieb  eaeapee  In  ibo  foiiu 
of  eombustible  giue*.    A<«nrdlng  lo  Tapjwiiier,  ilds 
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portion  is  iniiU.  i*inot.  now,  Uiv  heat  of  corubiM- 
Uon  of  ccltulos)^  l>  ihf^.same  us  that  of  sl&rcli,  i»(v 
cording  to  van  Itueliuiibeii;'*  dKte.ntifnat.ioii*,'  ib* 
difference  in  tiit^  ituiriilvi*  value  of  ibp  two  must  tN> 
meaturMl  l>f  tht:i  lii>i«t  "f  oonil>iisiloii  of  die  iimroii- 
gBS  lUiO  hydrogen  cvoK'nl. 

The  well- kii« urn  experiment*  of  HcnnrWrg  and 
Stohmtnti  on  the  r#>.|iiration  of  sbMp  thovrcil  no 
oori*i(lcrAblo  cscretloti  of  eillier  lijilrnsen  or  itinnli- 
Sas.  Ill  one  of  llirtii,  for  <;xani|>le.  the  anhnal  bIc 
jierilitf  1.2l«  cniiii»  nf  hay.  »nil  CACKted  1,5  gmrtiii 
of  iiiknli-aiiK.  Not  h&viiig  tit  hnnd  rlir  oriiilimi  ai-- 
count  of  tlie  expeiimuiil.  m:  will  mwunio  ttint  tlip 
tKj  iwniaiiK^  niily  twoity-llre  per  cent  of  cniit« 
Bhn>.  of  which  oiii>-ha1f  wu  (llf;«RtL-(l.  TliU  Amount* 
to  l.M>  grtuDv  fM>r  .inj.  Thjj  iiinntity  ot  CQllulDee-,  if 
axi4liM^  CoCivrbonirncJdaDil  watn'.  would  yii-lil  fftA,- 
7W  caV  From  this  ivo  liave  to  iImIucI  tlin  umnunr. 
of  h«U  mrrled  off  in  l.-'t  Krainx  of  niupih-tcai,  which. 
nccordinK to rHvre  and  SllixniDanTi, amount* to  Ili..VS>L) 
ral.  Tti«rv  rpmaiii  O.iT.IUH  (.'ai.,  reprcBeniiog  the 
wonh  of  tlip  IM  iiriima  of  cclltiloce  to  lh«  aninuil. 
The  «»nie  vr^^ijjiit  of  utareit.  If  cemplelely  oxidised, 
wofild  yield  i!Ml,(7i^-  crtl,:  In  other  wonJs,  llie  cellu- 
lose K-l  frw'  III  (he  l")ity  (if  the  animal  niiit'ly-^ix  nnd 
a  half  per  cenl  of  the  eiicrKy  which  the  Mmc  wplglit 
of  »i»]di  would  have  done. 

Nalurall;  llirse  calculations  am  not  I'xarL ;  but 
ihcy  serve  to  show.  that.  If  the  lifat  libcmted  durinj! 
Hie  termeriiatiitn  of  Ui«  u«1liito«e  l«  id  umt  to  Itac  ani- 
mal, lliu  iiulritiv«>  raluK  of  cellulose  does  nnl  fall  so 
iniu-h  below  l)i*t  of  other  carbohydrate*  ,\-a  mme  arc 
Inclined  lo  believe.  II.  p.  Akm^uv. 


fS  THE  RAISFAU.  OF  KASSAS  IN- 
CREASING 1* 

Tbmitv  Tears  ago  the  lerrltor/  of  Kanxaa  was  noi 
oo:npled  by  the  while  man,  and.  If  we  ■•xonpt  a  inv,- 
acrei  cullivali^'I  liy  Uii;  n^latnirr  ludinnE,  no  |)onion 
of  )ier  Muil  li.'id  bfiMn  tiirneil  up  by  the  plough.  Iter 
untir«  area  wan  included  within  ib«  vah  and  almost 
uiiktiovm  r«giun  of  the  '  l^<^«lM«  plains'  aud  tUu 
'great  Anioricau  dcvcrL'  Uurini;  that  brief  Itiier- 
*eiiiii);  pctloJ,  more  iliaa  a  million  pi^iple,  chii'fir  <if 
tho  ogricuhural  class,  have  taken  pn^vcwion  of  lior 
d^miaiii,  and  have  iilrraity  broughc  her  to  the  very 
from  rank  of  the  olalea  of  thu  I'ltioti  in  the  exteul 
aud  value  of  her  agrlGuUiiral  iirudnnia.  ilietory 
affords  no  other  in*iane«  of  tlic  pcrmanenl  occupation 
ofcaextenitrnan  area,  pre vi out ly  unoocupictl  hyuian, 
byso  large  an  agnculUtral  population.  In  so  abort  a 
space  of  time.  Ilerr,  certainty.  If  hunmti  agency 
coulil  anywhere  affect  climaie,  would  audi  an  cllect 
he  prodacod.  Uere.  anuivdty.  if  ■ettlrmi'nt  erer  in- 
cf%u«s  rainfall,  will  wurh  inrrease  he  must  tnarlced 
and  motl  uniriMalcalde.     Tliat  siicU  Increate  has  n^- 

<  Jamrm.  pmti.  rUrn.,  ii,f.,aul.  lanitZ23. 
'  I  D«).  •  ihc  Moaaui  »I  botl  nqiUrvil  Ki  ralnilielcinprrB' 
luiw  of  I  fnun  of  «nt*r  )■  i '. 
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tually  taken  place.  I  bdlcve  to  be  oaubllsboil  bcyottil  I 
a  doubt.  It  ia  a  circuniilattce  peculiarly  farorable 
to  the  deliirfniiialion  of  the  |K>iiil  in  <|ue>lion.  that, 
although  the  general  aettlenieni  of  K>n<as  bvenltlva- 
toraof  thesoillaof  such  reeeiii  date.  i'L>liabte  oh«er-j 
valion*upon  tht^  rainfall  had  been  made  at  the  military 
po«b>npDii  Ili<>«n«ti>rti  Imedersfcir  Aiuffio.lent  period  ti> 
iriake  )>oaslble  a  ».i»(i»[avlc">'  ':oiupa»i»<>ii  hptwecn  the 
rainfall  before  reitlemenL  and  aft«i'  leltleinvtit.  Tlit' 
n-i-onlK  nl  Fori  Lcavcna-orth  cover  the  lonjic't  period. 
Slid  enable  us  to  connpare  the  iiuioleen  years  Imme- 
dialely  pn>ceding  l.beoecujniiun  of  Kaixas  lij  white 
lellier*  with  tlie  niriifii'eii  years  imniediatitly  fullow- 
ing  midi  aGeupaiiou.  Durinjt  tht>  lirtt  period  tlia 
nverage  rainfall  WAS  :3i>.iNl  uiclies;  during  the  seeoiid 
period  il  WAS  3C^I  inolira;  ipvini;  an  averaj;e  increate 
of  S.2I  hiclica  per  annum, — an  hicrva^e  of  nrsrly 
twenty  jier  cent.  The  Fori  Lenvenworiii  reconls 
i-oier  so  litni;  a  perhvi  nf  thite  I  nearly  forty  y«ar*).lhat 
the  inciea«e<l  av<trajjeof  tbo»ei;on(l  half  nf  the  period 
cannot  be  attributed  ta  a  iiieiv  '  accidental  variation.' 
In  the  Iraue  of  Srlmee  for  April  IH,  l^iSI.  tt  \*  staled 
that  "  the  suppo*ed  inereaie  in  the  mhifall  in  th«  dry! 
re^on  bcyoTiil  the  Uiuiutippi  it  not  btinie  >>ut  by  tlMt 
cvliiTu^  of  tlie  slgiial'fervlce."  But  ll»e  n-C^iriiB  of 
the  nlsnal-oerviee  iipmi  wbicli  Ihia  stateinKiil  vnu 
based  include  a  pcriini  ot  i>nly  iwi-Ivo  yrari  of  obicr- 
vallou  (from  1871  to  I8s2l,  which  Is  undoubtedly  too 
sliort  a  period  for  either  eilablishlng  or  disproving 
the  fHct  of  a  '  secular  '  variation. 

Ttut  tlin  faut  of  an  iii?ruai«d  Kanais  rainfall  doos 
not  re*l  eniirolir  upiui  the  Fort  Leavenworth  ohier^ 
vaiions.  There  are  other  Mations  In  Kfinso^  who*! 
record*  cover  a  tnncli  lotiKt-r  piTJ'id  Iban  that  of  the 
longest  established  regular  station  of  tlie  signal- 
service.  There  ore  the  twenty  wars'  record*  nf  the 
tT,  S.  military  post  at  P(»rl  Iliif^y,  tlie  inenty  fuiir 
years'  reconls  of  lite  Ntatv  asilcultural  college  at 
.Manhattan,  and  the  seventt'en  years'  records  of  tliC 
State  itnitentltyal  l.awrenct^  If  theut  several  purioda 
of  obserralbin  hf.  divided  into  two  (viual  parU,  In 
each  ca<e  it  i«^  found  ihi'.  tlie  average  rainfall  of  the 
second  half  i>  uulnbly  );reatcr  than  Ihnl  of  the  ftral 
half.  At  Fori  Uiley  Ihc  increase  ninnunt»  to  3.05 
inches  per  annum,  and  at  Mniibattan  to-VOl  incbcapcr  , 
annum,  and  at  Lan-rence  lo  ;!.nil  inches  |i«i'  annum. 
Kapresiml  in  (ht  cent,  the  niinfall  of  tbe*«  thriM  ita- 
liouK  has  inernau-it  in  (li^  second  half  of  each  period 
of  observatioT),  at  Fori  Riley,  thirteen  |ier  eeut;  at 
Manhattan,  Iwcniy  percent:  and  at  I.A,wninee,  over 
nine  pt;r  cenl.  If  the  increased  rainfall  could  b« 
sliun-ij  by  (be  reconls  of  a  ainglu  station  only,  or  If 
the  several  Htnlions  wllh  snfTicienlly  Inni;  perlo«la  of 
observation  cjchlbtted  discordant  results  iwnie  lndl>j 
eating  a  decn'ase.  wliile  oilinrs  indicate  an  inerensa), . 
or  If  even  a  «inj{ii>  *iatii>n  liulieaied  a  diminished' 
iwiiifali,  the  fai-t  of  a  general  inerea(»!  would  lack 
(atlfifactorydemotisiration.  But  the  entire  agre<.-in«nt 
of  the  four  alalioui  wIioh;  records  have  b«en  used  in 
a  discuMioti  of  this  quctlJon  seems  to  establish  be- 
yond doubt  the  fact  of  «u  iikcreaaed  rainfall  m  the 
eastern  lialf  of  Kansas^ 

Tltere  can  Im-  no  reasonable  do^ibt  Ihni  ibe  leitera] 
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•euteai«iit  o(  ilir  WMictii  portion  n{  K»t»«  will 
hBieaslinilv  eiTnct  iipcm  it»  ralrtfall-.  tiiil  ll  Is  not 
mMORAble  to  ttsiMvi  th»t  wcsu-ni  Kfttiuu  irill  gvm- 
bMtt  of  m  rainfall  ft\ua\  to  timl  of  <-ni(>>m  Knniu. 
So  long  M  iho  caslcni  bnlf  of  Uic  auie  ri-iiiJilii8  to 
tlie  eiiit  a(  llic  m«rii)[an  forinlii^  llie  wu^U-rn  Irauitil- 
mry  at  tbe  Gulf  o(  Hoxko,  tlic  umth  wtmli  will  CAtmc 
H  to  rwreiie  tuiirli  linger  sup|ilics  of  vapor,  for  con- 
■leitutioD  into  nil),  ihnii  will  be  racelTed  by  Uie 
vaMrn  bxlf  of  tlw  suie.  ublcli  lies  beyond  lh»  im- 
madlaM  trtick  at  Ibe  vaiKir-ludni  wind*.  It  muRt  b» 
mncmbered  tltnt  diniatk  cbaingM  iu«  (>xc<>«iliiu;ly 
Sndiuvl;  aikI  n  niti  deHcIcocir  or  excaia  for  a  «iogln 
jv*r,  r.r  for  two  or  lliruc  yuan  jti  iuccomIoq,  iirnsl  not 
bt  MNitideml  u  iiivnlidnlins  iho  Ian'  of  gcucral 
avi-i-k^s.  NHtbcrsbuuUI  Hit  fHci  iliiit  llu-  raiiifnll. 
tipoii  ibewbok,  h  iiicrefulni;.  iiiitiii-iiM-iiliTii  lo  brv*k 
Und  lu  tUc  wi>»ieni  ibinl  of  KatiKii  wllb  [be  e!t|*c- 
Ullon  n1  xmiv^iifully  r.tUlii^  tbe  ■utme  crofi-''  i^  l» 
•nlern  KatiEfts  Siicli  leltkrt  wllJ  lurely  Uc  <li<iiji- 
polotMl.  It  i«  «T«ti  iloulitfiil  if  paying  crop*  of  ftoy 
Modc«ti  ever  bncADliniiotMly  produced  ill  llial  region, 
With«n  ninnuK  lit^fitru  Hettlrmirnt  of  nlioiit  Afbr«n 
Inches  |MT  annum,  the  namv  iwrrcenlaec  of  iiicreue 
■s  \i*a  twiin  rnmlo  in  eastern  Kansiu  in  Iliirty  yean 
fTould  i:lrean  anniul  amount  of  leu  tbaii  rljtlitevn 
inrbet.  — ■>|iiuiilty  ttiiiirely  lnailt<jmt(«  to  mainUlii 
(iiiiN'»«tifii]  agriciiltuni. 


AMHItSCAy  SOCISTY    FOR 
RESEARCH, 


PSYCHICAL 


At  »  mMling  belli  In  Ifo«Ion.  8«pl  38,  In  coii«iilcr 
llM  advlMblllty  of  the  lonnatl^u  of  a  society  for 
|«7ebieal  rueareh  in  Amerkn,  the  ivlmk  inAltor  wU 
placed  in  ihv  hands  of  a  ootnmlttcc  of  iiinr,  coi»l4l- 
iRE  of  Dr.  (.i.  Stanley  Hall  ot  Joliii*  I[oplt!iii>  uiiirer- 
•lly;  Pruf.  E.  r.  Picki-niix.  dinwlor  "f  ili«  Harranl 
collfTPJotwerratory;  l>r.  II.  P.  itowdilrli  ami  Dr.  C. 
S.  .Mlnoi,  ot  Kbv  llnrv-ard  medkal  bcIiooI  :  Mr.  S.  II. 
SriKlder.  |ire<>t(1ent.  and  Frofewsnr  AlplioiN  Hyatt, 
enrmior,  of  tbe  Buion  RuciL<tr  (if  n:i!nr,tl  IiUlury ;  I'm- 
(r«i»nr  William  Jitravt  of  nan'ar>l  •-<>)ii>s>' ;  Pi'ofM- 
•or  WllliftTO  Wm-nn  of  Hofton;  mid  Mr,  N.  D.  C. 
Ilodjp!*  o(  Cainbrid;c,  Thii  cotniiiiilc<;  Ik'IiI  n  mini- 
W  of  inr'L'tint:*  during  ifac  inoiillis  of  October  atitl 
TfoTeinbpi.  4iid  b<ue<l  an  liiriiaitoii  to  h  niimtier  »r 
■clentJQc  men  tbrnntiltnul  llie  cotmii-y  to  Jtiin  in  a 
NKl«lf  under  a  con»liliilion  upon  wblcli  they  bad 

liilnii  To  tills  Invitaibio  there  were  favontblo 
fJRlJniBlhnn  xboiit  eifthiy. 

Tb«  llral  meeting  nf  IW  loi-iotyira*  hivid  in  lliulou 
AB  lltc  IStb  of  De>x-mU«r.  rmler  Ibc  ooiiuiiutiou 
the  condtict  of  tbr  MK-irty  it  placMl  in  tbr  buntU  of  a 
(ounrll  of  twenty-one.  sf  ven  to  br  cboncn  rach  ycnr, 
to  hoM  offlce  three  yeara.  Of  lhl« council,  there  were 
elaemi  at  thii  tint  meotlug.  (IfLn'it:  Prof.  ti.  Stanley 
Hall,  Prof.  George  5.  Fnllrrfun,  f>r.  Willinin  .lamrw. 
Vnl.  K.  C.  Picketing,  for  tbrnyvennf;  PTOfoHoi- -Simon 
Ktwrnmb,  Ur.  *\  ■&.  Ulnot,  Dr.  II.  P.  Itowditeh, 
Mr.  N.  D.  C.  UodRW,  for  two  ycare;  Prof.  Oeoifie  P. 
Bvltcr,  Ui.  8.  D.  Seudder.  Rov.  C.  C.  ErcroU,  Mr. 


Merefleld  ?itnrcy,  Profe»*or  John  Trowbridge,  Proton 
aot  WUIlaBD  Wntseti,  IVofe«Mr  Atpheus  Ufatt,  for 
one  year. 

The  ■nh-committoe  ou  work  made  ad  informal 
reiwrt,  and  liu  sim;e  iaaucd  a  circular  to  laembcn, 
atkini;;  for  volutiieemon  lltc  invp.ilittaliai[ooii>iuiLte«a 
and  for  Information  rrxKraliiig  proinidnx  labjrirw  for 
InrcnlgaUan,  such  as  medliinu,  mind  •reader*,  tnn- 
meiie  subjects,  etc 

The  •ocioty  wljuiiniod  to  meet  on  llio  nintb  day  of 
J  an  nary. 


THK   /NATURAL   BRIDGE  OF  VlRO/.VfAA 

Duitinu  a  rect^iit  trip  to  Virsinia  (OcL  3  l«  4|  1 
visited  ihcXatural  ttddgc  :  luid  nlthoilsli  ill  paitM»> 
stoQ  of  Llie  gu!de<bool(  of  Ihc  locality  (edition  of 
1.><K)),  and  Uie  admirabte  arlides  (tubllslied  by  Major 
.Ti»d.  ftoleblilit)!  in  The  I'jri/Jjiiii.t.  I  failed  tu  obtain 
c<>rtain  infornuulott  rclaljng  to  iho  bridge.  v(hii>h 
woold  bo  of  special  liiti'rett  to  the  lopufif»|i)ier  and 
Kcolo|{i*(.  t}<ini<^  of  thn  obw-rvation*  wbirh  I  niad^v 
altbougti  of  a  senetnl  ohanictcr,  may  be  of  inlcresl. 

The  bftd^  is  nndoulrlcdly  llie  rcmuant  of  tbe  top 
of  a  cave  u  liitb  wns  i>n»tMbly  formed  lung  before  the 
liuny  cavern,  wbkli  It  ejEcavaled  out  of  tbe  same 
lower  SiliirUn  ltme>itanc  fortnatlon.  Tbe  brldse 
Mems  to  lie  loc>aled  In  the  eenire  of  n  npntte  basiti  or 
xyncUnnl  in  the  striata,  which  may  acc«iint  for  the 
roof  of  the  Aiiei4<nt  eiivem  beln$  left  at  Ihls  special 
point.  Tbe  lieigbl  wf  the  briilgi-  ba<  evidently  been 
nitieh  nugn)eiit«!<l  by  a  iuvetitig  of  the  bed  of  Ccdat 
Creek throiieh  tiie  Aceiuy  of  cbemlr*!  ami  tnecbanlcal 
Dfoslon  after  iho  destnictinii  of  ihe  onjEinnl  ea<rm. 
Tile  beiitbt  of  tbe  orlglim)  cavhy.  at  Ihc  point  whcru 
Um  bridge  now  I'xixu,  was  ill  cuiit<M|ueiice  very  much 
less  than  the  present  beigbt  of  the  intiuduk  of  the 
brld^areh. 

Tbe  elevation  of  tbe  railroad •iracli  «t  Nainral- 
Uridge  station,  on  itic  iJbenaudonh  valley  n>ilro«id.  Is 
M^veii  hundred  and  »l.<ity  feet  above  ocvno-level;  nnd 
the  elevation  "f  Ocrtlar  Creek,  under  the  north  face  of 
the  bridKK-nrch,  it  nine  biiudml  anil  flftcea  feet,  as 
determined  by  two  ln<lctH^udent  linen  of  barometric 
levels  which  I  ran  between  ifa«  ^vilroad-Ntatiun  and 
lb  I-  bridge. 

The  iieight  of  the  erovm  of  the  areb  on  Ibe  notth 
aide,  at  Ibe  'Lookout  Po'lnl,'  i«  one  hundred  wi 
cii;b(y-eiKhl  fevt  nlvivc  tlie  creek,  nK'nuienl  with  n 
cotton  twine,  wlilcb  was  the  only  line  of  lliu  re*|uired 
iciiglh  which  could  be  obminr-d.  Hic  »ain«  liclgbt 
ijieiuiured  by  the  barometer  (^liorl it  Miunn  nlumlnitm 
aiii-miil)  iva»  ileLrnuiueil  a*  one  hundred  and  elghiy- 
ilx  feel.  Xeilher  of  tUvnn  nieibuda  of  meaaarement 
is  tuffletently  esaci  to  [i>.'rnitt  of  a  float  ilalement, 
but  the  reatdts  arc  of  interefl  in  the  absence  of  non 
deBuilc  d*U. 

The  tliicttiicsa  of  the  arch  iiuder  the  crown  on  lite 
north  side  Is  iiiitirosiinaLely  forty-six  tec:,  and  on  tbe 
soiiih  side  ihirty'Six  (eel, 

>  RMit  ticfure  tbo  .tinnhan  pbUcMipMeat  Mdety.  *Uu  II. 
UM.  by  CK*ai.a*  A.  .Vinern.'dH. 
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Miuih  bu  bten  writifii  «itil  publlslinl  about  tUii 
iiaLural  bridge,  alnce  ilie  appearance,  a  ctrulury  »;». 
(>r  a  (leacr!i>iii>n  of  it  in  tli«  *'rnveh  or  i)i«  ManiuU 
fio  Cluuulllix  in  SorUi  Amerlcn  In  ITSiK'iS;'  but 
Uier«  appmn  lo  bo  i  lack  o(  a  complete  ileacrlpUuii 
of  Ibe  bTi<lg(>  and  Iti  Biifruu»ilins!i.  which  is  reodll; 
AVailAblf,  ttnd  wbich  would  prot*'  of  t^i'ial  vnliie  l<i 
th«  lofiuKrHplicr  •ml  tb«  g«ul«i;l»l. 


ilEHEDITAnY  INTELLECT  AM)  TUE 
OF.OORAPIIICM.  DI.STItlBUTlO.V  OF 
TALENTS. 

TtlKitK  !!<  hardly  any  aubject  more  rnRftiiial- 
ing  to  UK-ii  of  intellect iial  jKii'^tiitn  tlitui  ttiiil 
of  Wogrupliv.  Wittilii  tliL-  liist  fuw  yeiint  w«: 
may  iiliiiost  iiHDOrt  Lhiil  tiit?  futiiulKLimm  liuvt- 
heen  laid  Tor  a  science  of  coni[)arntiv«  biog- 
rapiiy  wliicli  promises  tt»  l*e  not  only  intprcst- 
ing  Its  u  brniK-L  of  iuqiiiry,  but  of  {jriicUcal 
importance  to  all  who  are  t.>n^a$e<l  in  the  edu- 
cation of  yoiitli  and  tlie  atJ  vancemciit  of  science. 
TliP  wiitings  of  (iiilton,  Hibot.  .Innii><(.  nnd 
othPW,  hnvf  shod  n  grMit  deal  of  light  iijwr  the 
iuJ]Hcnc(»  nhich  lend  lo  produce  iiilellprttial 
distiuclton  ;  and,  if  invGatigationa  of  this  l<ind 
are  faPlVoinl>oingsoooni()rch«iiaivcorsoexi)ct 
as  would  Lit-  dij:iimMir,  ttii'V  iiru,  to  i^y  iho  k-iist. 
■suggestive  iitid  Htimiilutitig.  To  bouka  of  ibis 
(il.iss  belongs  the  Irculiite  whii-h  Is  nniued  above. 
The  ^oluaie  is  worlliy  of  s  aiucli  monr  ex- 
tended mid  criticrtl  review  tlitin  we  can  now 
give ;  hut,  linving  rBceived  an  early  copy  of 
it,  we  bring  it  at  o»c«  to  the  attention  of  our 
renders. 

Klex^eti  years  ago  Alphonsd  d«  Candolle.  the 
oelebritted  botnni«t,  wbo  succeeded  to  the  chair 
of  biri  renonned  fntber  in  the  Academy  at 
fieneva,  and  lo  tlje  place  of  a  foi-eign  meniber 
of  tlic  Frenfili  inatititt^  made  vaoiiiit  by  the 
d«iith  of  Agarti^iz,  publi»lied  ii  hiatory  of  the 
modern  scienci-K  iind  of  scientific  tivcn  during 
Ibe  liuit  Iwo  oeiittineH,  The  work  has  long 
been  out  of  i>nnt.  Its  venertible  iiiithur.  more 
tbuii  itcvcnty-eiglit  yeni's  old,  has  novr  issii«il 
a  revisvd  edition  of  tliie  work,  uiilar^'ed  hv 
more  than  a  hundred  pages  of  new  mfLterinl. 
Some  (jortions  of  the  original  edition  (p»r- 
ticalarly  n  defence  of  I>arwin'ft  theory  of  imlu* 
ml  selection.  whii^Oi  teemed  to  the  author  no 
longer  called  for)  have  been  omitted,  and  in 
place  thereof  some  new  reRcarehes  in  respei^t 
to  here^lity  in  the  hnmnn  species  have  liecn 
introducc<l.     Bv  wbat  lie  ealU  liis  new  mclliod. 
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the  uiilhor  rndt.-«\-oni  lo  diaiinguiah  in  the  fat-Is 
of  tiirth  tliose  which  oome  IVom  heredity,  and 
those  wbicli  are  for  Hie  fli-st  time  manifested 
in  a  family,  and  which  may  Int  ton*idercii  oa 
indixirUin)  vftri!itiun<i.  These  eliar.ielorisliei*. 
and  those  developed  after  birth  by  exterior 
inflncncejt.  deteiniine  the;  adaptation  of  tlie 
Individnnl  to  the  circnm^tnnctw  in  nhieh  he  \* 
found  ;  tluit  is,  to  his  etiWroninent- 

Dc  Candolle  has  now  carried  his  intpiiry 
Wyond  the  ranka  of  those  who  are  commonly 
nillod  dcicntitie  men,  — ^tlw  stndentit  of  mnthe> 
niHtieal  anil  iiittnral  seiene(»>.  —  and  has  iimde 
a  «Uidy  of  Ihosc  who  nre  dvvolcd  to  mornl  and 
Kociid  hcietices. 

It  !>•  nol  gcncridly  known  Iiow  well  lie  i»  fit- 
ted for  hoUi  I.1ic:«c  Iinc4  of  investigation.  His 
career  ha);  been  that  of  ii  bolanist,  but  lie 
began  life  l>y  tiie  ^tndy  of  law ;  twice  he  Itas 
l>een  n  member  of  constitutional  conventions, 
ami  repeatedly  of  legislntivc  bodies.  We  iiewl 
say  no  mom  to  assure  ihc  rc.ider  that  this  new 
edition  of  his  hihtory  is  fresh.  HUggcstiTc,  and 
inatnictivp.  ff  all  itg  renaonings  are  nol  ac- 
cepted, the  Rtndent  of  comparative  psychology 
must  be  gralcfnl  for  the  li^lil  whicli  it  sheds 
upon  one  of  the  most  difllciilt.  interesting,  and 
important  iiKjuiries  which  can  be  made  in  rc- 
Hpect  to  the  intellect  of  mrtii. 

IIiH  new  method,  ax  he  icrm^  it.  is  this.  — 
to  ai'ltMit.  without  any  pretjouceived  notions,  a 
ccrtuin  number  of  individuals  whose  pereoDiU 
rharaelcrislicd  can  l>c  ascertained,  and  those 
of  Itioir  parents  and  iirand parents.  Tlie 
characteristiee  to  be  noticol  are  tbeise:  1°.  eic- 
terior  phyaitjiie  ;  i",  infeniat  organs,  so  far  as 
they  caw  lie  Judged  without  antopsv :  ^l".  in- 
vtinctA  or  native  disposition;  and.  I",  rntpllec- 
tiial  faculties.  Having  coUeckd  the  fact*,  the 
iiilliiencft  of  heredity  can  be  appi-oximalely  as- 
certained. The  author  first  thought  of  study- 
ing the  family  of  some  sovereign,  —  I^uis 
XIV..  Frederick  the  tireal.  or  some  one  else 
of  whose  ancestry  there  are  abundant  reeords: 
hill  he  finally  determined  to  study  his  own 
family.  Being  seventy-eight  years  old,  he 
playfully  xaye  that  he  kaows  htim^eiriinltc  well. 
Of  his  parents  and  grandparents,  all  of  whom 
lived  to  he  more  than  sixty  years  old,  ho  has 
a  good  reeolloctioii.  supplemented  by  lettera, 
memoirs,  and  portraits.  lie  then  noted  in 
his  niihjecl  'A'  sixly-foiir  characteristics,  of 
winch  he  found  sixty-three  in  one  or  both  \\\» 
parents.  liecxtendod  hiaobservation  lothtrty 
other  individuaU  belonging  to  sixteen  families ; 
and  in  the  entire  grou]i  of  tliirly-oDc  iK'raons- 
he  was  able  lo  enumerate  1  .o:t2  uharacteristica 
of  whioli  lie  was  able  to  atate  their  presence  or 
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alttence  unong  the  parenis  or  Uici  tiulividiiiil 
studied.  Tli<-  nrsults  of  tb)8  inquiry  lire  Uibu- 
laln).  To  illustrntc  wlint  hv  mcaiia  1>v  t'biir- 
iclcristics.  the  siilliur  cites  throp  rtmioiis  men 
whose  liv^a  nre  ivcil  known,  nnd  niontiono  their 
ilominant  trnit^,  —  Louis  XVI.  (Gl^ct'ii  uhnr- 
acUiriittic^),  Napolt'oii  BounparUf  (ihirtir-flvvvn 
cli*racterietics) ,  and  Charles  Darwin  (twcnty- 
niDecbaracttfristi<»).  Alltbia  yiait  nrii\!ie»%»y 
i«  Aill  of  iiiterast- 
,  HU  cv)»dti«ionBarR  thoBO  :  — 

1.  Ila-vUity  is  a  ^ncra)  Ian-  wUicli  iiiluitU 
buL  Tew  excei>tioii!i. 

2.  Tha  inlvrriipttoii  of  hcmlitv  thtSMigh  one 
or  more  gtnera lion*  (atnvisni)  i»  rure.  i>«rbiii>s 
fire  or  Icn  times  in  »  Imiidrcd. 

3.  Tbe  more  remarkalik'  a  [wrson  is  for  gocMl 
or  iU.  \bo  atom  duuictous  aud  pionouuvvd  arc 
tut  cbAincUTistti^. 

A,  \Vom«a  show  fewer  (listiDoUve  charoctei- 
tsAics  tbaa  tn«n. 
^^   5.  All  groups  or  characteristics  are  more 
^■likely  to  tM  traiisuiilted   hy  lathers  than  by 

^B  (!.  It  is  diiHtnilt  to  delcnnitic  wticthcr  ubar- 
^Bkii^rUtic))  wliidi  have  been  acquired  br  edii- 
^BvsUon  iind  other  cxteriuil  circiim»tancpA  arc 
^^IransmittiMl  by  heredity. 

7.  The  most  marked  eharaclcn»tjcs  in  an 
iiMiiviriiiai  are  generally  those  received  from 
'■oth  purtut^,  «»[>n-i«ily  IIiom-  rvceivvd  lotli 
from  parents  anil  utitcr  pro^eiiiturs. 

The  main  portion  of  the  volume,  in  tlie  see- 
ond  a^  in  t4ie  Brsl  edition,  is  a  study  of  what 

*  Slight  he  cnlled  the  origin  niid  diatrihiiiion  of 
.sc'icntide  mon  dnring  tho  U«t  two   cenlnrie?. 
Tl«  author's  views  are  biwed  ii|(On  the  selec- 
tion of  foreign  meiitl^ers  by  three  great  acad- 
b«nto«,  — in  l-ondon,  17.'.a-l«i;n  :  I'aris.  i(ilJ«- 
IIW»;  aiMlRvrlin,l7.'>0-lHii9.     vU:i  rule, these 
ossoejatiomt  Iteatow  the  honor  of  rorcinn  mem- 
!<»r»bip.   from  tira<«  to  time,  upon  men  of  all 
I^K  n)untrii>ii,  and  of  all    depnrtmpiits  of   stnily, 
^^B  fvhc>   Uavv   cxcrti^il    most   intluvn^-c   upon   the 
^^B  ptOKrofts   of   scieiHv    by    (Leir    puUicnlloiis. 
'^f  OwU  elections  may  be  regunled  as  imlicatioiiK 
or  impartial  jiidk'ment  respecting  merit;  and, 

taJtbougti  ibeix-  may  Ur  errura  or  prejudices, 
lie  h«lit:ves  tlial  the  &ggn>g»tu  lists  include  the 
■UineB  of  tliose  most  worthy  to  be  honored  for 
tbrir  scienUllo  iiivcstignliotis.  Fioni  tlu-  focU 
tliu»  ofdleeli'd  lie  [)o)uts  out  tbe  projHirtion 
pf  niaUieniaticiaos  and  naturalists  si  diUVietit 
rpocha  ;  tbe  iiicreaf.iog  devotion  to  a  aiiiKle 
iiibject ;  the  r:irity  of  feminine  rontriI>Htion* 
lo  tlic  prngrt^ss  of  Roioncr  :  thn  social  ela'iseii 
from  which  itawtnU  vome :  spcoul  iullueuccs 
•hlch  affect  Uio  uiunber,  Ibc  stiulics.  aiul  the 


sniH-pftMHi  of  K«lentlllc  HWn  :  national  distribii> 
lion  of  scicniilic  leaders.  Many  valnaldc com- 
ments follow  on  the  ontlcHik  of  modern  seiencr. 
and  ihc  favorable  and  unfavorable  inflnenees 
which  are  at  work.  Toward  the  close  of  tbe 
volume,  theiv  in  given  au  iiivcfitiKatiou  (which 
was  only  approached  in  tbe  first  edition)  re- 
speottiig  the  academie  recognition  of  men 
devoted  to  the  moral  and  social  sciences. 

'''  Thv  Hecrel  workings  of  nntiire  whivli  brii^ 
it  to  pass  that  au  Aeschylus,  a  IJonardo,  a 
Faraday,  a  Kant,  or  a  Spinont  Ls  boiii  u|>on  thv 
earlh,  ar4^  ns  obsciire  now  as  they  were  a  thou- 
sand yean*  figo."  These  ure  the  words  with 
which  I'ollok  introduces  his  life  of  Spinoza,  awi 
llicy  have  oerurred  to  ii*  after  a  pemaal  of 
the  book  ne  have  de«ci'ibe<i.  The  origin  of 
genius  or  of  talent  is  as  fusciniiling  nn  inquiry 
us  the  origin  ol'  B|iede«.  ItuI  there  is  Mtinc- 
Ihing  in  the  intellectual  or  spiritual  nature  of 
man  wbieh  ehidea  .-inalyvis.  and  hides  it»elf 
from  the  most  penetrating  researches  of  ibe 
psychologist  and  ihe  physiologist.  Never- 
Ihelegs.  a  volume  so  full  of  learaiug,  so 
sljurkling  witli  Uright  ideas,  so  ctmtrollcd  by 
scientilic  habits.  Is  u  Ibougbt- inspiring  t>uok. 
for  which  everyone  must  be  gmlcQil,  even  if 
it  serves  only  as  an  introduction  to  an  iiiwx- 
plored  continent. 


j/ii.  HACK  TUKB  ON  nyp^■or/s^^. 

I>H.  Il.vcK  TiKK  can  hardly  'hj  said  to  have 
written  a  book  on  sleep-walking  and  Iiypno- 
lisin ;  it  is  a  i.>otlcctioii  of  paper*  which  are  fiill 
of  repetition,  and  wbicli  arc  wriltcu  in  n  style 
that  in  dcddedly  iiiKlres>.  Itnt  hypnotisiu  is 
at  [ircMciit  Kuch  an  iiitcret^tiii^  siittjijct.  thai  any 
exact  iiifortnatiou  about  it  i--«  very  weleomv. 
The  author's  main  otiject  is  to  iioint  out  Utc 
resemblnnee  )»elween  niitui-al  and  induced 
soiunnmbiilistu,  which  latter  leriu  be  uses  as 
another  name  for  b^^piiotism.  and  to  cidl  nttcii- 
lion  «<ipeeially  to  the  former  nuKie  of  aberrant 
mental  action  as  an  important  aid  to  Ihe  stiidy 
of  mind.  i)i»owii  ariieie  on  natural  somnnm- 
liuiisin,  hftsed  on  answers  lo  a  circular  sent 
out  six  years  ngo.  contains  little  that  was  not 
known  befoiv ;  but  his  cxnminatiou  into  tlic 
iiieiitiLl  condition  of  the  hypnotic  subject  is  of 
gi-ealcr  intereitt.  He  llndR  that  consciousness 
may  persist,  or  that  It  may  po-ss  rapidly  or 
slowly  into  complete  uiicoiiseiodsiiess ;  tbe 
mimtfextntionR  are  not  dependent  upon  1(4 
|irc«en<;e  or  absence.    One  subject,  Mr.  North. 

alirtumlkiiig  aW  A|ii<n<>(i<in.  Bf  V.  lU(s  TcKK,  3i.I>-. 
I.U1I.    lAm«ciu.;'hwrtUU.\mk.   «  -  fl»a.   r. 
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lecturer  on  i>hj'»iolog;\-  at  \Vc«tmiogl«r  Ixwiiitnl. 
Sftjs  of  biruseir  al  Jlrst. '•  I  was  not  iiitcon- 
ecious.  bill  I  seoinetl  lo  exim  in  (lii|>lioab> :  niv 
tiinei'  Heir  ap|)<;iirett  to  Ur  tliuix>iii;iily  itlivc  lo 
ntl  ttini.  w.i^  ^oiii^  on,  but  iri^iidL'  up  itx  ininil 
not  lo  euiilrol  or  inttM'lVn.'  witli  tliv  ncLt^  of  ttii^ 
OHtvi-  Bclf:"  aii<)  Ifttei-.  "  1  knew  i^erfectly  wetl 
tliat  J  was  playing  Chr  TcjI.  i.e..  Mint  my  oiit4>r 
solf  WAS  doing  so,  IIk>  fnnot  Ki^ir  looking  on, 
too  Idle  to  intMfw'O  :  ■'  and  later  still,  ■'  ller«  1 
appear  to  liavr  hpeii  .ibaoliUniy  iinconacioiia 
tor  Home  nioinenls."  Anotitpt"  »nhjpct  wiy», 
•'  Mr.  Ilnnsoii  toW  inc  that  my  Imir  wiu  on 
firc'.  1  touched  my  la-ad.  and  saw  tlutL  Uv  was 
wrong.  n«  ilien  told  me  to  put  my  Uead  into 
cold  wator.  ditvcling  loe  nt  tlie  sumo  timo  to  n 
gas -1)11  ri)t:r.  I  IVlt  iL  wns  nut  wiilvr:  I  I'vlt  Uio 
lii-at.  but  yd  I  ciiiild  nut  ri>ru«e  [nitting  ilonrti 
my  liviul  nml  tryin-j;  tu  wash  it."  Voliiiitary 
control  over  tbotiglit  and  acliou  is  aufpitided  ; 
reflex  action  of  the  cerebral  corU'x,  in  response 
to  suggestions  fi-oiii  wittioni,  coinvo  into  |)luy  : 
and.  90  long  fiA  con8ciou9Qei>»  is  i'etniu«(l,  tli? 
perception  of  thin  automatic  cerebrni  action 
conveys  the  impression  of  a  dnnl  existence. 
Dr.  Tnkc's  theory  of  Itic  hypnotic  etntc  do*$ 
not  ditfiT  IVotn  that  of  Hai<lcnhain :  he  holds 
tJiHt  part  of  tile  cerebral  cortex  is  exhsuHtetl 
liy  prolongwi  and  monotonous  excitation  of 
certain  Hcn:«o)y  nt*rvej>,  and  thul  oilier  parUi, 
iinexli:Lii»l«d.  ri-9|K>iid  nil  thi'  more  acutely  lo 
Htinuilntiun.  Wln-Ltier  liypnotism  ia  injurioiia 
to  the  subject,  or  whether  it  has  any  tberiiptii- 
tic  action,  .^le  (iiiesduns  time  remiiln  utuleci'.le<I. 
Mr.  North  fotitid,  aftvr  the  tliird  mid  lin^l  vx.- 
periiDcnt  trittl  upon  biiu,  that  any  exeidne  of 
cloflc  altcniion  tended  to  bring  on  the  SAine 
M>nsationK  nt*  Uiosc  which  ushered  in  the  hyp* 
notic  itleep. 

From  obM-rvnttons  made  nimn  )>nticnts  nt 
the  Sal[i6trii^i'e  who  weie  snhjeet  to  liyAterln 
major,  ('hiir<!ot  and  Uictufr  were  led  to  distin- 
guish three  ilisliiict  formt  of  hypnotism.  —  tlie 
cataltiplic,  ihe  k-tliargje.  and  the  somuambults- 
lie.  The  last  is  the  form  which  bears  tlie 
closest  reaeiiibUiice  to  the  onliuary  mesmeric 
Inuictt.  In  lliti  c&lak'plic  <tlatL>.  the  liitibii  of  iht- 
patient  remuin  fur  ii  lon;^  lime,  uiul  withoiil 
elfort.  ill  any  position  in  wliieh  Itiey  may  be 
placed;  in  the  lethsi'glc  tlie  mii«eli>^  arc  re* 
IbxoI.  but  they  contract  islrongly  and  deliuUcly 
under  gentle  mcehaQieal  etimnlaliou  {hiiper- 
exciialnlilr  neuromusciJiiire  dfs  htrpttatiquen. 
llrat  observed  by  Mr.  Clmrcot  in  IS'H).  The 
lethargic  subject  may  be  nvule  calalcptii^  by 
simply  pulling  open  the  eyelids  and  exposio^ 
the  eyes  to  a  bright  light ;  ckming  the  eyes  i* 
HUffieient  to  put  him  >>nck  into  the  rondiUon  of 


lethargy'.  Bill,  what  is  most  rcmarbable.  if  one 
eye  i<i  kept  open  and  the  other  sluit.  llie  ain- 
gulnr  pht-noiiienon  i«  witncJtscd  o\'  nn  imlivid- 
nal  dLvi<led  into  two  parts  by  the  me«liaii  plane. 
One  half  of  t))e  body,  tliat  which  cun'es]H)n(l5 
lo  the  closed  eye,  preBenls  ihf  niuseular  aua- 
eeplibility  c)iiirovtvri»tic  of  Uiu  letliurgic  Hlate; 
the  other,  correspoiidhig  lo  the  o[ien  eye,  Ia  in 
a  coiidiliun  of  ealalepsy.  Mr.  Charcul  very 
pro]>erly  saye.  ttiat  to  suppose  that  an  ignoniut 
person,  exposed  for  the  first  time  to  this  ex» 
pi-rimeut,  should  be  able  to  invent  such  an 
extraordinan-  phciioiiK'nou  as  this,  would  be 
'truly  childiflh.'  Ittit.  besides  this  preaninp- 
tion,  he  han  an  infallible  method  of  detecting 
simulation.  A  very  vigorou*  person,  not  hyp. 
noti/ed.  can  keep  his  arm  extcmlcil  as  luii^ 
lis  the  cataleptic  :  but  it  is  iiiieleHa  for  him  lo 
trj-  U>  preu-nd  Hint  it  does  nol  fatigue  him. 
The  upenitur  h:i9  only  lo  ultacli  a  pneunioi^rtiph 
tu  his  cheat.  The  tracing  wliicli  rej^isLent  his 
respirations  noon  discloses  great  irr^gtilurily 
in  their  rhythm  ami  their  volume,  and  iu  tUi» 
way  bin  own  iiiiisclei«  are  forceil  to  write  down 
the  evideuee  of  liitt  altumptwl  deception. 

The  experiments  of  Charcot  and  Richer 
(.-IrcAi'iifB  de  itenrotogle)  are  conducted  with  a 
cnix'fiihiefs  and  ingi-nnity  wliich  ttbould  i-ecoin- 
ractui  them  a«  inottels  lo  Ihe  Ainerl(«D  socioly 
for  ]>8yctiica)  research. 


INHERITANCE  AMONG  THE  ANCIENT 
A/tABS. 

Is  the  study  of  Komau  law  the  institution 
of  agnation  is  diacovered.  IJy  it  deaeiiiit  and 
inherilancc  are  In  the  male  line.  Among  most 
of  the  tribes  of  North  Atnoriea.  Morgan  htn 
fihowii  that  uterine  descent  and  iuhcritai)c« 
are  eMablitihcd  by  law.  In  the  stndy  of  theae 
I'ormiit  of  descent  among  various  peoples  of  lliK 
earth,  Morgan  came  to  the  conclusion  that 
uterine  descent  Is  evcrywhcn;  the  charactcriatic 
of  primitive  society :  that  it  is  primonlial  in 
*.iv.'kgory  ;  and  be  attempted  to  necount  for  the 
eliani;f  from  female  to  mule  dcsceut. 

There  is  yet  another  iustilutiuu  set  forth  in 
Itomnn  law.  called  cognation,  which  ia  descent 
and  inhcriltiiiuc  in  the  mule  and  female  lines, 
and  triiich  is  futind  mo)x>  fully  developed  in  the 
instilulions  of  modern  civili/.nttun. 

Since  Morgaa's  writings  were  publislied,  the 
univcrealily  of  uterine  de^cvul,  or  inotbei'right 
{mutierrefikt).  iu  primitive  society,  has  been 
alllrmed  and  denied  by  various   writers;  but 

Dot  tHUlriMttHnl  (if*>  nintlnrtrM)  iH  it»  all/v  Amtrnn^ 
V»«  O.  A.  WiLKKX.    I^potc  AAii/i'-.IWt.    »!>.    «*. 


'JAW'-**v  •   1835.1 


^CTENCE. 


17 


iiliugKtIier  ih«  evidisicc  to  tliv  correctuv-ss  of 
his  vii>irs  has  siesKlily  nouiuiiilatHl,  until  tt  i» 
now  almost  ovenvbehoiug. 

Mr.  Wllken  lakcn  up  liiU  ^iiliject  for  the 
y*jT\n}»f!  or  sfaowiag  thtit  motlier-right  oni;e 
«sl6«fd  among  ih«  Stmllit-  nniion*.  wp^oinlly 
acoong  the  nnrieiit  Arabs.  The  evkicnci* 
!>cl(liii-»l  sceitifi  In  fully  wnrrnnt  thfcoiK'IuKioii. 
In  coniivction  with  tbt  inain  |>iirpoiio  of  hU 
paper,  two  siilMuliury  uniwtiona  are.  <linvu»iit.-(l. 
Thi!  tirst  relates  to  comniiiniil  marriagv :  the 
BccotKl.  to  pxogflniy  nml  orxlognm}'. 

With  rt-spcct  to  couioiuiial  iDarnagc.  the 
aulliur  U  not  clear  in  hi»  coiitt-piioii  of  ihi; 
sxtiire  or  the  iiiatitiiliun.  It  is  the  uiamage 
of  a  ^rou|i  of  tnvti  (hrothvrs)  to  a  group  of 
women  ^sislcrs).  Soiin'liiin-stlif  yitjin)  of  iiivii 
i»  smuW  :  iitiil  si  tiinii  m:iy  haw  no  bruliiuta.  :iiul 
stiU  be  entitled  to  a  group  of  women  for  hie  nife. 
'llttf)  ifl  sometimi-H  ilcnominatcil  '  hi^larinin.* 
ud  mutt  l>e  (Iistiii<>nislie*i  from  {xtlyi^nniy, 
which  U  altogellicr  a  later  institution.  '  somc- 
times  the  (^np  of  women  niiiy  be  small:  iii 
fact,  a  woiiuin  may  have  no  «isli>rs:  in  which 
CBW  a  nnmbcr  of  men  wonld  have  but  owe 
eomtuon  wife.  Tliia  in  tiilletl  ■  iiolyandry.' 
Our  author  ondeavors  to  find  evideiioc.  among 
the  Anibs  and  olher  Semitic  jwopleii,  of  fK)ni- 
uunal  tuurriuge;  but  most  of  thu  uvideiice 
whiL'h  he  hrint^a  forvrurd  is  not  pertinent  to  the 
argument.  The  •  aarvirid  '  of  inatituliona 
:inaIogons  to  ■  atavism  '  in  biology  is  a  principle 
of  gn-at  ^aln^■  to  the  dlndenl  of  early  soeicty. 
htit  it  inii!it  Ik>  ui^yl  with  gr<^a1  care.  U'ilkeii 
He«>ribes  tlic  inBtitntioii  of  mot'a.  which  is 
tnarriaj^e  for  a  limited  and  prescribed  lime, 
atul  other  aexnal  praetiecJt  among  the  iiomailie 
iribM.  had  citrA  them  as  sunlvaU  of  communal 
marria'^e  from  prehialorie  times:  Iml  Aiich 
practices,  though  they  may  be  parlially  regti- 
lute<l  and  ameliorateil  by  biw,  give  no  evi- 
dtfticc  of  a  tuori;  anrietit  inslitiiUon.  but  rather 
mIiuw  tbfil  in  nil  limes  men  have  disreg.'irtled 
iiistitulione.  iiwl  bi-okeii  Ian--),  and  linvc  thiin 
lap»e*l  into  iinnvoralily.  Kobbcry  still  exists 
in  tll^  liiglie^t  nlngL-»  of  ci\ili/ed  society,  but 
ftirni-^hrs  no  etideiici*  tlmt  Htealing  was  oHgi- 
n.iily  eAtabliflhed  by  law,  90  a.-*  to  coriittilittv  a 
prehisloric  inslitullon.  .  Murder  is  eitill  eom- 
mitled.  but  tbi«  iloeis  nut  peninl  us  tu  infer 
that  primitive  mankind  prAeliflod  murkier  as  a 
legalized  institution.  The  various  foniM  of 
lietiirUni  praclined  in  hisitoric  times  among 
all  people^,  like  rohtiei-y.  mtirder,  and  other 
Crimea,  lustify  to  the  fuel  tiiat  the  passions  of 
men  are  but  im|H-rfeclh  ooulrolletl  by  the  reg- 
idntioDS  of  aociely. 

'lli«  auUior  brings  forward  many  iustaiices 


and  ilivers  reaaous  for  believing  Utnt  esogmmy 
formerly  esi^lcl  auKiiig  llio  Arab«.  and  titnt  it 
-was  finally  ebauged  into  cndoffamy.  On  this 
subjeet  the  author  aeenta  lo  think  llial  ttte  evi- 
dence is  contnidictory.  and  he  tileR  to  draw 
an  average  concluelott  thei-efrom.  The  eon- 
tradietions.  however,  are  not  in  the  facta  tlieai- 
nelveii,  but  in  the  aulhor'H  misi-onceptiou  of 
the  factii  upon  which  Ihcorieit  of  exogamy  and 
cndo<;awy  haw  lieen  based,  Illit  lintl  great 
error  is  in  using  the  term  *tr|lie'  in  dillerent 
senaea,  aa  does  Mel^iniiin  and  other  writers 
of  thai  school.  They  deem  lo  tliink  tbat  the 
tribe  is  u  grouji  of  iK^opIe  held  tugcllier  by  ibu 
aulbonty  of  some  one  (lersoii.  —  by  a  chief. 
Now.  iu  fact,  no  Iribv  has  ,\et  been  disoorered 
U]-gnnir.ed  on  a  plan  90  simple.  All  tribes  ni« 
composed  of  two  or  more  groups,  eaeli  of  whieh 
haa  an  organization,  and  conslitutea  an  inte- 
gral pan  of  the  tribe.  In  many  easea  there 
ai-e  trilKS  with  three,  four,  live,  or  even  six 
units  of  organixation  of  dilTer^nt  orders, 
Somcttmea  the  term  '  tribe'  is  used  to  desig- 
nate Ihe  unit  of  the  higbt^sl  order,  —  the  whole 
l»ody  of  tho  people ;  sometimea  it  ia  n»4>d  to 
designate  a  dan  or  gens  within  the  tribe  ;  and 
again  it  is  used  lo  denote  a  snb-gcns.  or  ei'cn 
a  smaller  gi'onp.  The  ii«e  of  the  lertn  *  tribe." 
or  its  sytiunyitiL-  in  utiier  languages,  in  this 
manner,  has  led  lo  many  erroi-s.  and  apparently 
conllieting  stabementi^.  in  relation  to  the  oi^i- 
nixation  of  early  society.  In  all  such  tribea 
throagliuiit  the  world,  Ilicix.*  is  inviirinhly  some 
group  of  persons  within  whieh  a  man  may  not 
marry,  and  in  respect  lo  which  he  may  be  eaiil 
to  be  exogaitioiis ;  ami  yet  be  always  has  a 
right  to  m:irry  somcwheio  within  Uie  larger 
group  here  denominated  *  Iritw : '  hence,  In  re- 
lation tn  the  tribe,  lie  ia  endngamous.  Kvcry 
man.  in  all  aLaj^e^  of  sflciety.  is  exog.imoaa  tn 
relation  t«  some  group  ;  that  i*.  it  is  incest  to 
marry  within  such  group.  In  lilie  manner, 
he  is  endogamous  bo  some  other  or  all  othei- 
gtMUps.  Thns  it  i:i  thai  every  man.  through* 
ont  savagery,  barbarism,  aud  eivilizutlon,  i» 
both  exugiiiiious  and  endogamous. 

The  author  has  the  imrorlunate  practice  of 
using  Ihe  term  •  nifltnarchy  '  {matriarehnt)  for 
the  t*riu  '  uu>riiie  desi-enl.'  ami  '  (witrlarehy  * 
(palTiardtat)  us  u  iiamf  for  iignslle  descent. 
The  t«i'm  '  patriareliy  '  has  long  been  used  for 
another  purpose  ;  that  is.  for  the  name  of  the 
organization  of  the  social  unit  In  whlcti  the 
fattier  is  the  cliiefor  ruler  of  his  sons  and  sons' 
families.  —  a  gi'oup  of  desccudnnlc.  —  and  is 
in  important  parlicularB  tlic  owner  of  the 
common  pi-opcrly.  This  jiatriarchal  society 
is  wcU  dcsseribcd  lu  the  i)ost-Noacbian  history 
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of  tile  Bible,  Mid  Um  iusliluUon  tbus  fotiDf) 
lin^  hi?eti  tflki'ii  us  a  ty|)e  oT  that  tliscovoiod  in 
uther  parts  oi'  tlie  world.  Agiialic  iK-sc«nl  is 
one  or  tlip  clini-arifrislics  of  jHilrlnruliy,  bill 
it  mny  exi«t  iiiKlcr  8Uiti-!i  of  sodvly  wlmn;  tiie 
IMviriiirchv  docs  not  exist:  and  to  use  ilic  t«r[u 

*  palrrnnihv  '  s\«  synonymous  wltli  .-igiiuiEoii 
laii  bfit  lead  to  M>iifii»ioii.  TtieH,  li_\  iiiifilugy, 
he  us(^  ilie  tffmi  *  aiatriarciiy  '  to  signify  de- 
scent in  till-  fctniik  line,  sin^l  the  coiiriiHinn  ia 
still  n'otine :  for,  so  fnr  lu  n-e  know,  lite  inothei' 
is  nc\'er  the  niler  of  the  i-laii.  where  uterine 
ilc8ceut  is  established.  In  some  cuscs  tlic 
ruler  is  the  uiicK-.     The  elymolugy  of  tlie  lerm 

*  patriarchy,*  anil  <->u3ton)iiry  use.  alikn  imply 
CQieftaincy.  The  tvrms  *  iignBti<;  dcsceiiL  '  iLnd 
Miierine  descent'  huve  no  fnUe  impltcaliun, 
and  |Ht>iierly  expres*  llio  fuels. 

J.  W.  Vowrxu. 


.VOTES   ANP  NEWS. 

TiiR  Nuvt'EngliincI  m<;trun>li>|{iuil  society,  »f 
which  brief  mention  li;in  bi-pii  miKio  in  u;irI1<:r  iiuin- 
bcra.  has  now  Advanced  fur  enon^s^h  t»  1r.vi€  ioT 
Novemticr  ihe  fitii  number  of  lU  moiulily  bulletin. 
Tl)ti  iuiiiiuiiri/i<*  the  I'MulU  irf  tlitrtf-xix  uslioiK, 
tnokLly  niHiiiUinnd  by  vnliiiitei'r  i)l>svr%'Dnt,  ci>iti|i«riti|j 
tbpm  Willi   rifMnii  if  prpvl^jun  yrar*    in   ii   Uhnlsr 


hi 


^^t- 


■f^-^ 
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nttm#rl(Ai  ata(cm«iit,  iiid  preMutir);;  ilatii  cotiwntinjt 
Iii«(.-{piUl.ioii,  and  ranK^of  Ivinpcritliin:.  iti  n  ikL-lcli- 
inn)i.  thr  souUicni  half  of  wliirh  Is  lieir  repiTidueeil. 
McAsures  of  nlii  and  melted  ftiinw  «j'i-  i-r-jireu-tiied  by 
black  cirelet,  nliik  tliiv  niHun  dnily  miiue  of  temper- 
Uur«  I*  indii-iti-rl  by  vi>rlirnl  liiiex.  ScsIk  tor  tlie 
rewling  of  botli  arr  ailded  In  \\w  mnrgln.  The  stnai) 
»xe  of  Ihe  map  gii-es  it  the  ap]>e&ranci>  nf  lyiing  fairly 


well  suiijiUcd  n-ltli  ntaitrvnt ;  bill  in  reality  they  Ate 
yrl  iniirh  loo  fur  aparl  t»  fiirnluli  Mtlaf»ctorj  baaU 
for  ttiidles  of  x  detallt-d  chnra^ter.  Even  aiuuint 
Bostnit,  ivliera  (lie  grcatent  ilentlty  o(  otncj-iuitm  fa 
fnund,  (lierr^  ii  nc^id  of  mldiiional  nbaercRM  befoiyi  \ 
thii  society  should  ci->n<iidi>r  It*  list  of  fttallotis  f^Hi- 
vkully  extauded;  nnd  eUt'wIiere  ii>  Nuw  Uiit;1wid 
the  vhuwhig  now  mitde  iiiuni  l>«  conaideicil  only  tlic 
lioglnning  of  w hut  should  be  nccompilshed  a  jcar  or 
two  hence.  Tbc  biilieiirt  tlaie«  iliai  all  matiera  of 
ot)»frv»tioinbiiuld  lieaiMrenawl  i«  Profewiftr  Winalow  ' 
[Tploti,  Providnnci',  K.l. 

— The  Itnr^an  of  nmigstion  of  the  li.ivj  depart-) 
miMtt  r^poi'lit  IIiL&l  n  Ivundivd  and  forty- flvA  compaaMi*- 
with  the  four-nccdlc  cnrtl  have  lieen  issued  In  ships 
durtiig  Ihe  put  yi-ur.  and  thai  they  h^vv  jjii-^u  grnrral 
rinti^f.-U'tion,  tlir  liehAi'inr  nf  t)ir  iniprixi-il  nnnpaiaeA 
used  by  the  GrcHy  rrlrcf  rxpt-ditiori  hihigli  laUluih^i 
being  eapeclatiy  fonirnenileil.  Tbl.H  expedition  galli- 
ered  considerable  data  iiincei'iilngUie  variation  nf  llie 
compsM  in  high  latituilr-a;  biil,  owing  lo  it*  speedy 
retnm,  none  were  obtained  •.■onceming  the  mapidic 
force  and  dip.  Tin-  dain  conceming  com  pars  *arls- 
ilons,  collected  by  ih-i;  dcpai'linciitdiiThigllio  pa&t  year, 
(ire  In  coufSL  uf  jiteparaUon  for  ptibllcaiiou.  Proft-v 
skinaJ  pu]it'r  N'o.  17.  cnlUli-d  tbc  'MB{;ni-li<<m  nf  iron 
ntid  siexlslupt,'  i»  ill  prrw;  and  Nn.  IS,  on  '  Devla- 
tlonsof  iliecompass  irit'.  S.  siavai  vessels,*  Is  neatly 
ready.  Prfpar-itloii*.  have  been  made  (or  a  eareful 
examinntion  nf  t)ii>  magnetic  oliararter  of  che  new 
su^l  vexsels,  ftjid  a  i'<<rapas>  tiHlii>n  l«  in  be  esiab- 
iislied  ill  KarruKannett  Bay.  The  tiittrUimeutB  for 
n  coinpns!!  t'^stine-litiusr  arc  now  in  tbc  iio.orssloit 
of  the  bureau,  and  a  building  will  be  erected  when 
tlie  appropriHiii'ii  i»  made.  In  view  of  ilii!  probable 
nircewity  of  cuiiipi'nHalinc  llie  i-ijitijiHiti'<'>  of  ttii-»e  new 
msela,  a  t>lunael«  lin»  ln'^-n  ibaij^ni'd  in  tin?  bureau 
fnrthU  pnrpoBP,  and  ll  wilt  lie  p1u<^it  in  ili^  Dolphin 
to  lie  lr.»leil. 

—  Old  n^deiLlx  of  tb«  ('ii)if<>niia  |h-iijn>itU  have 
iiolitril  »cvi-t»I  varictiei  of  bird*  near  llie  ^cacoa»t 
that  tbcyharc  never  before  linowii  to  IcnTcthi^mena- 
lalns.  This  \s  Mipposnl  to  Indleair  a  ^errro  winter, 
but  tbp  niijtraliim  b  nmre  jirobably  dur?  U>  (lie  piT- 
valtlnz  M-nrcitj*  "f  :in  kindi  nf  .m-<iN  in  iln-  mountains 
this  Benson. 

—  .V  rompti'te  oiillll,  t'outlsiing  nf  sraitgin'a  ]iro- 
Jeclnrs.  Unimiii''  dynumna,  itrutltcHinnd  •■nginn*  aiid 
nccits.'iorlps.  b.is  been  orilere<l  for  enel)  of  Ihe  new 
IT.  if.  cruiaers  lur  wvi  nsse-arc'h-lislit)!.  The;  dynamo* 
and  motors  are  lo  Iw  tnouulc»l  on  one  Iwd-plntr,  the 
"■nuincs  lieiiif  ccnnectcd. directly.  Tlie  projector* 
will  br  fiinilifanl  liy  Sautter,  Iii-.mi>iitiler.  &  Co..  nf 
Parts,  and  the  eneiiiM  by  Peter  BrailieHnvod  of  Lou- 
don. 

—  The  iriittemlty  of  Penitiylvauta  liu  reined  oni! 
of  (he  tables  at  Dnhm's  xnTilogioal  station,  *o  that  the 
United  Stales  Is  ngatn  reprK-senied  at  the  Naples 
iaboralnry. 

— Under  the  title 'Mlcrn.|inlaenphytologia  fonna- 
llonlB  earhonlferaa,'  Dr.  P.  F.  Iteinsch  of  Erlangen 
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propotM  to  iMue  o  work  in  two  Tolum«s,  In  ivtikti 
w«  dtjcribtd  uid  Hgitrcd  many  inlcratcoplc  fomi* 
rMaaUiiig  ili<  iporca  uf  hlglicr  (.-ryplogaras.  htii 
wlilch  Xhf  writer  cmniden  tn  Iw  Itukpeudent  iinl- 
Mllntu  or^itiirn*.  Tbty  app^:irlo  h»vn  bprn  verr 
abuttduil  In  tbe  rarbonlferouB  period,  wlieti  liigh*r 
tiyptett^wi*  wer*  Ibc  prtmllinp  v«|{etabl«  type.  Dr. 
B«tn»cii  oBeis  to  fiiraisli  to  piiiTli»»*M  of  hit  wark 
duplicate  ipecluiviu  v(  soniv  •>(  tb«  ?|.i«cie*  ilp«v'ril>cil. 
^A  iwonit  Million  of  Dr.  Lktit  Curprnter'*  'En- 
frff  In  nuur«  '  bta  Juit  been  pablUhed  In  England. 

—  Aecordlng  to  yalart,  t.bc>  collrctionn  itind*  by 
ilii^  poU(  Inrclkr,  CH>t-  Ja«oI»en,  br  onlcr  of  tbe 
Itvillii  mniirun],  on  hb  American  tour,  are  now  uii 
itpw  «t  ibc  Koyal  ettinograpbical  miiMun)  at  fkrliii. 
ThAi  pan  of  (h«  tollM-itons  whtcb  vai  Dbt&Incd  from 
Alaslui  tnrriUir;  cnn«l*U  nf  •omo  fonr  ttantuamt  ob- 
}*eis.  <-i>ll«ci»d  UDong  Ta.rioiii>  Eakltna  tribei,  and 
■mtmfi  ib^  Ingallk  Indlane  Hiring  on  Ike  Yukon  RIv«>t. 
MkiiI  <>t  ibv  objects  in  question  cloacljr  rcMinbU  tboAC 
daiittg  from  lh«  itonc  use,  coiiM«ling  principallj  of 
tlonr,  lH>ne,  born,  abcll,  or  wood. 

—  Th«  AtAfn-itvut  Hiatus  tbut  Contiil  O'Xicll  luu 
thi>  ?Uf  KCqinplli^iCil  two  r«marknbl«  jvurn«j>  in  an 
unkaoM  n  |Ninlon  of  Eacl  Africa.  In  tbe  firsl  lie  left 
Ihv  ri«-r  Sbi(«  *t  (hirotul.  and  wiilke<I  in  tllanty^rr, 
lr»*lii|[  tbo  Mn-Knlolii  CDiinlrr  on  bh  kft.  hi  tin- 
lecunil  be  walkMl  lo  Giiilllrnaui,  oi)  Ihf  coaM,  fnini 
BlanijTe,  by  a  ruui«  leading  mntli  of  Ullanll.  wbtcli 
rlM  pm**  to  t«  thv  aeoraai  and  mon  illivct  averlaiiit 
comtntinifXloii  with  lh«  eoant.  Iln  te-tik  tvnK'p  hun- 
dred ob»cn^tion»  lor  lynplud*.  wbkb  will  help  to 
Ilk  a  inHtwortby  taeHdlan  in  tlie  interior,  which  hag 
l>*m  tnucli  wnulod.  TIk  acrount  of  Ihoe  jouniqrs 
will  appear  In  the  Pr(K«edlngB  of  tbo  Itoyal  geogmpb- 
leal  aocivty. 

—  Th*  Inwmttional  I'arl*  «xblbliion  nf  iniirtur*>-- 
luKB  and  pnH'cuc*  will  lie  nptnol  on  JuIt  'J'-i,  i*^\ 
and  closed  on  Nor,  2.1.  The  oxhibltlon  will  b-:  bcM 
ai  tiiB  Palaifi  d^  l'indu»trl«.  Chainiif  ElytfeB.  under 
tbcpaironagfl  of  the  mlnlKtn'  of  commerce  and  ib<' 
inlnltt«r  of  public  works. 

—  Kmm  S'attire  we  team  chat  llie  <'3|)*iiiti<.n  nf 
the  Oerrmui  trnvrtlem.  Dr.  ClauM  and  Ue.ir  vnti  deit 
9t«lDf-n,  who  nnricrlook  to  invrniiante  the.  tribiilario 
un  the  uppiT  right  hank  of  the  Ainasou  and  Xlniiii 
Rivvrv,  otartirift  from  rarfti;uay  and  Cujaba,  bare 
tuceeMfiillT  j>c<'oniplijihi>(I  Ihii  luk,  And  (Afcly  ar- 
tin«i  at  I'ar*  »l  the  end  of  Octobw.  The  Braxilinn 
Kovminn-nl,  and  rapecialty  Senbor  Batovl,  Ibc  pre- 
(rel  of  ihc  province  of  Hatto  Grosso,  hnie  nitpimrtrrl 
ihb  •clemillt-  undertaking  In  a  pralMworihy  niaiincr. 

—  AI  a  mMrtini;  of  the  Aulbrvpological  liiMllnic  '^1 
Great  Britain,  b<;ld  on  Xor.  II.  Mr.  Pranei^  fJalion 
t|*m-r1be<l  ibe  obj<vt,  method.  wkI  appliiuifvs  of  ihc 
Ulr  anttiropMneiric  laboratory  ni  lli«  Inlenuilonul 
hMlih  (•xhiliition,  n-u'iflng  tbe  tlaUKlnil  r<>«tiltii, 
wkk'h  wm  not  (ully  worked  out,  for  aiiotbiT  on-a- 
lion.  t\.m  p«rsoni  puMd  Uirougli  tlie  Ulmratory, 
(lacb  of  thnm  being  inetuured  in  WTenleen  dlitlnet 
psrtlculan  for  tb<^  mm  of  Ibreepcnco,  in  a  compart- 
ment only  ^x  fe«t  wid«  and  tblrty-ilx  f«ct  long.    £k) 


m«uy  appIicsLIoiis  huve  been  maite  abroail  and  at 
bomo  tor  duplicatn  of  the  ln»tnimcntAl  ontfil,  thai 
It  va«  deemed  adThable  that  any  suggestttl  Itnprtxe- 
raentd  in  It  iboulil  be  conildered  bi'fore  it  becamo 
natablUhml  in  a*e. 

—  Dr.  .Siemens  of  Berlin  has  offered  the  GerroaH' 
goremmeul  a  piece  of  laml  In  C harlot leiiberg  worth 
$]W,nnO,  for  Uin  building  of  an  luitilnli*  nf  mecbani* 
rnl  xmi  pliyiilcal  >d*-rKV.  rrpllinlnnrie*  ire  iilre«ilf 
being  arranged  by  Dr.  Forsier  and  Profewior  Uelm- 
bollt. 

—  Uulletlu  Ko.  d  of  tbe  V.  S.  gsolo^kxl  >un«y  if> 
'  ElevatioRji  in  the  Ooinlnlon  of  Canada,'  by  J.  W. 
Spencer,  now  at  the  nnlTprtliy  at  Coiunibla.  Uo.. 
Ifttely  of  Kln^B  college,  Windsor,  Nova  Hcotlt.  Our- 
ing  his  *ludle«  of  Lake  Ontario,  Profcuor  Sjipncer 
collectttd  thfl  allitiid«(  along  all  the  ('an*diiui  ritiU 
roads  conMrucled  up  (o  1683;  and  tlt«»e  are  now 
publialieit  in  cotiTcnlcnt  fonn.  The  tablea  orcupy 
ibiriy-threc  octavo  poeea,  llrtl  nrTMi;ed  by  railroad!>. 
follaweil  by  a  Mtected  alphabetical  iiiL  The  alU- 
tnilRi  are  ri>ferr«d  to  iiMoii  oeaaii-lnrel. 

—  Profeuor  PauiUsehk<>  Icfi  Vi«nna  oti  ihf  80th  ofj 
November  for  eailcrn  Africa.  He  proposvi.  in  caf«] 
scceuioBararehould  be  denied  bltn,  to  explore  somij 
of  the  least-known  disiricis  of  wmltM-ni  .\by!iBlnla. 

—  Pftermoun't  tnttlhellunsiett  publlihet  the  Ttp^f 
of  an  exctirelon  Into  Ibc  .Sotnal  country  by  .1.  Mengea, ' 
one  of  ilifl  hunter*  ^mploved  by  Carl  H«scn!>fck  of 
Hunburg,  tbe  vtcll-kM-wn  ikaler  in  nlM  aiiiniah. 
Tbe  explorer  aucceetled  lu  icaclilni;  the  |>latean  fitly 
inlle«  to  tbe  »<>utb  of  Ilerbcra.  where  lt«  altitude  ii 
llfLy-one  hundred  feel.  He  wai  dlita|ipoliileil  In  ilie 
mini  of  stone  houwoprouiitcil  lilinon  tfaecuaiit;iueb 
retnaini  of  buildings  a*  he  found  bring,  to  all  apfwar- 
ance.  doe  to  tbe  Galta.  who  formeriy  Inhabited  Ihlt 
country.    A  valuable  map  ae^ompanles  the  report. 

—  Recent  deaths:  Dr.  I..  Fllzlnger,  formerly  keeper 
i>r  the  VicntiH  niiueum.  Srpt.  Ti:  Dr.  Tlionuw  Wright 
of  (liell^nbiin,  geoU-giil,  Not.  IT;  Mr.  11.  A.  God- 
win-Austen, the  gouloglit,  Nov,  'J^.  at  hm  resMeitee, 
Sbalford  Home,  Unllford,  Khg. :  Mr.  lienninjter,  one 
of  the  oditori  of  Science  tt  actZure. 

^-Xaturr  xtat«>  tbut  Admiral  ion  ^>cbli>loit£  has 
rpsicneal  the  pruldency  of  the  It^rlhi  Geiellscbafi 
(iirenlkunde,  and  has  beon  replaced  li.v  Up-  W.  Roiss. 
At  UiQ  laat  meeting  of  ihl*  Koelcty  it  wa*  italed  Ihal 
tlisrean  now  four  polar expedlllonii  in  inrpparttion. 
of  which  one  will  start  for  the  aniarclic  teeioiia.  The 
A-frican  traveller.  Dr.  .\urcl  S<-huli.  baa  stalled  on  a 
journey  acroe»  Africa  from  east  to  west,  by  way  of 
the  Zanibesl  Hlier  aiitt  the  Yirturia  Kalb.  I^eul. 
^cbuli.  the  leader  nf  the  ttennan*  African  ex  (mil  lion, 
n*|>orl«  from  Cameroon  that  the  joy  of  Ih"  Ciorman 
eoionltlfi  there  is  most  Intense  lu  cunBequence  of 
rvcput  [Mlitleul  events. 

— Thecoumof  leciiirei  to  graduate  otndenltat  the 
Jnhnu  Hopklna  university,  which  wni  opened  on  the 
loth  of  November  by  I'refl'lent  GIlHuin  on  academic 
de^^reei,  wilt  consi*!  of  the  «an>e  niirolter  (twelTi^) 
at  iMt  ytar.  Dr.  G.  Stanley  Hnll  followed  Pretldttal 
Ollnuui  iwlth  n  lecture  uu  Undent  life.    Tbe  othei 


leeium  krebjS.  Newcoinh,  Mntlieiuxiici  unO  udu* 
ralioDi  J.  Rnnilol  nNm<,  On  Uw  ■tudy  of  Rnclmit 
manaecripiB:  W.  K.  Brooks,  The  xo6ti^«l  ilRnlfi- 
ran««  of  iKlimtion;  St.  W'umn.  AppllMtian  of  Iho 
hiBtoriraF  tTifUiod  to  the  •Indy  of  I^aUn:  H.  T.  Ely, 
EJuc^atioiml  mliifl  of  poIlLial  economy:  M.  Itlooin- 
llelil,  Mvtlioil  <it  rompBDitivn  ptiilolaKy  eli  pimiii^il 
ro-rlay:  E.  M.  Tlnrtwdl,  PliT-ticiil  Irklnliig  in  Aiiicrl- 
CKU  culleges:  A.  M  KUloll.  Mwhoits  in  the  smdy  of 
fDodtrn  IntigiiEfftu:  W.  K.  Stury.  MollimJauf  Uftch- 
Ing  ari(lim'?cic;  T,  Crnij;,  MHtlivmal leal  MacUng  in 

—  k  stittac  of  CUtido  UnrnaM  !■  Vt  ho  )i1ii«h]  M 
thctopof  tih«gr>iiil  4bilr(A<«'>  of  (h«  Ctilli^ged^  Frniice, 
It  will  he  tb«  vrurk  of  Oiiillaumi:,  whusc  aketcb  in 
piMler  w«a  prcctcd  on  tlir  »ilc  Intended  for  lIib  work 
wh«i  com  ii]  (?!«]. 

_Prur<!s<iion&J  paper  xlv,  of  the  signal-Mrvtce,  eii> 
Hllfld  "Cluirt*  of  rclallv*  storm  fre(|iirtiicy  for  spor- 
lion  of  [hi;  norths™  tiMiii»pli«r«,"  hvjohn  I".  Pinley, 
Is  JU!itiMu«cl.  Itglfeaotie  Annual  anil  twiilvi?  month- 
ly chiirU,  which  >how  the  "(llsUlbuLloti  of  IrKctc-i  of 
i-^niru  of  bnromotric  miniinn  over  Nortli  AmerlcH. 
Ilir  Korth  Allaittlc,  and  Europe.*'  hascA  on  obitrvii- 
liotia  of  OiP  iMt  [niM)!}'  yi:\T>.  Tli«  aiuiiial  cliait,  for 
Mamplp.  ^xplaio*  :ii  .1  iiUnrr  whythr  region  >rou nil 
our  f^xt  lik#«  has  »o  mnch  nion?  variable  a  tlittiuti- 
llian  tliftti-.fcMiiml  Kiin-in-.  Witli  la.rverj-  r*«liins'fl 
l>ouiiile<)  liy  Lw»  Mill  n  IiaH  d^^rcf^i  of  UiUdHa  and 
lonxilnile,  (nmi  MiiiHe^ola  to  Maine,  ia  viiiteit  t'y 
from  IwcIyi'  l"  fifl^en  eti'nii-i'enln'S  ayrar;  Fraiiiw 
and  (Tiilrnl  Orrinaiiy  liavi-  leu  (h»n  thirr  mi  ooriT' 
>I>on'ltng  areas:  even  Grrat  Britain  and  mnst  of  Nor- 
way have  nil  more  Ihan  six.  Th*  chief  .ipjniecraUon 
»f  Uio  pajM-r  will  )>fr  found,  lioweri-r.  aTiimit;  unri- 
gators  of  lh«  Norili  AHiintic.  a*  !lic  prlndpnl  ohjwi 
k«t^hl  wu  tlio  study  of  Atlantic  ^totmtnu'ks,  whose 
rolKbivc  frw|«<^ncy  1»  iw"  sliowii  in^f>bical)y  for  th« 
part  nt  the  oc^^an  moM  commnuly  Iravenod.  TtM 
pircuttmi  of  iliQ  maps  by  the  slgiial-ftUoe  lilbopi- 
ph«ri  i«  by  nn  nioiria  laiiifactury. 

—  'Hie  aecond  luitiual  convention  of  the  Modem 
lanjcuaR*  aanoclallon  of  America  wia  held  al  Culum- 
M»  rollogo  on  ihr  39tli  nmt  :iOth  of  Di>ci- inker.  Tb" 
mndfrrn  pedagogic  cUim*  oii  inntructnn  an'  fairly 
r«M>fti>l^^l  l>^  ilic  lilUfnf  papen  which  wi^r«  read, 
and  of  lliv  atibji^cis  which  rame  up  tor  dUcumion, 
i>ainc  of  wliich  were  llio  foi1o«ins:  Uow  far  may 
iht  latest  Fcieuliflc  rt'fiilts  be  cinli'idictl  in  the  trxl- 
lifiok  ?  by  Prof.  H.  C.  C.  Braiiill  of  Hainilum  college ; 
The  modern  ianitiiaj!*  <iop»tiori.  by  Prof.  A.  M.  EUioii 
of  .lohna  Hopkins  university:  What  piac<-  lia*  r>id- 
I'.ngliih  pIilliilof^yinoiireleiFieiitafyMhootsT  by  Prof. 
Fruncit  n.  Oiimmero  ol  \*w  Bi'dfortl,  Mast. :  Would 
it  be  d^nirable  to  allow  Ib^*  snbMilnlton  'rf  one  rood- 
era  ill  place  of  one  ancient  language  for  adioiwslou 
t"  oollcsu  ?  ftTiat  amotinl  of  motlern  laniEuaKc  ntudy 
»boii1it  l>e  reeard«d  as  nn  eqiilTalcnt  for  (irer-kT  'Hir 
■•xieni  lo  which  purely  sclcntlltc  grammar  ilitmld 
enter  tlie  inatruriion  of  ordinarj  colle^  clatMa;  A 
tiniform  pronunciation  of  Latin  ought  lol>aad<^led 
(n  Amerlean  colleges,  iind  the  Roman  rKonim«nd«d. 


—  nil-  January  t'enturp  contaius  an  iirtlele  nn  Iha* 
Nalional  museum  from  llie  pen  of  Mr.  Kme^l  Inger- 
soll.  admirably  illustralei).  Our  reiulerf  nill  b«  v<>rr 
much  Int«re*te(l  In  it.  We  wish  lh.it  .lomc  modiUcn- 
llons  might  h«v«  been  made  in  the  InimductorT  scii- 
lencft.-!,  which  fiecm  U»  us  to  do  scant  Justice  tc  lh«! 
past.  Mr.  InKcnoll  derelops  the  grandenr  of  tho 
scheme  of  thf  museum  wiUi  Invuh  hand;  and  It 
it'ouEd  appear  a*  If,  wnre  thu  plan  lo  be  carried  out  in 
lUlnil,  ibf  DiiLrictof  ColuiDblB  wonld  not  b<>  tan;(t 
enough  to  hold  ilie  museum. 

—  A  special  dupaUh  lo  (he  PUiladelpbla  7Yinea 
fnitn  Wafthinston,  condcninlug  the  report  of  the 
NHtlanal  academy  of  sciences  cnncertiin^'  the  re- 
oiguiisaLlon  of  the  iIlfTerent  scienlilic  hurf^an*  of  (he 
^vemmeni,  and  endearoring  lo  set  foriU  the  cer- 
tainly of  Mr.  Cleveland's  antagonism  to  th«  f^overn- 
meut  selentiSc  snrrej-s  wht-n  be  thxU  bnvir  booomc 
installed  as  president,  hita  given  occasion  l<i  aii  vx- 
ccllcni  reply  lu  Uia  Timim  for  Dec.  21,  from  Mr. 
Cliarles  A.  .^slilninicrr  uf  tbe  fi<:otoi;lcsl  xnrvcy  of 
rcnnsqrhinia,  in  which  he  says  that  lUe  views  ei- 
prcHcd  by  Gov.  Olcvclaml  In  bis  veio  r>r  the  ap- 
proprlallont  for  the  Nrw-Yqrk  «t«ie  Kurroy  last 
yi-ar"!!©  not  ncM-Ksarily  indicate  his  position  In 
mgarvl  lo  the  appropriations  which  shall  be  made  by 
coiign-M  ditrlag  his  term  of  oBHce  for  th<!  support  of 
the  uoolr^icat  survey.  If  he  shall  view  (hla  matter 
from  a  pnivllcai  business  stand'polni.  he  will  no  doubt 
conclude.  ai  other?  hnvf  who  Lhi>niuj;)ily  tindenitAnd 
the  *utijecl,  thai  the  nraiittM  uf  ihe  It.  S^  Bvolo^ca) 
survey  ar«  of  iniEneiliale  practical  Imporiaiice.  and 
that  such  ;c;ovemment  larveys  In  the  past  have  had 
much  to  do  with  the  great  material  ndvatieenif-nt  of 
the  stat^a.  The  imporljince  f>l  geology  ■»  «ii  aid  to 
the  disi-overy,  oxjiloratiuu,  and  capLiiltatlon  of  min- 
eral 4(>po9ils  is  uckuowledgcd  by  IntclliEcnl  person*  ; 
and  there  is  acarrely  advillscd  coTcmmenl  that  does 
not  reco^lEC  the  fact  by  giving  liberal  approprtaiimiM 
In  )>uii{>(>ri  of  otQcial  geuloglcai  surveys  or  by  Ko^'cm- 
mcnt  aiiJ  to  special  eealof^cal  Invesllgalion." 

—  Prof.  Pliny  E. Ctiasc  of  Havciford  college.  Penn- 
sylvania, who  for  several  years  pail  has  been  publish- 
hif  in  theTranfiactiDn*  of  ilii- Aniorii'an  pbilovipliical 
Miciety  th«  resnit  of  his.  In  say  the  lenst,  recondlti- 
researches  on  the  cosmic  Influence*  of  banrionio 
waves,  has  lately  prepared  a  small  work,  in  Iwo 
part*,  «n  the  'Elemenls  ol  mclvorolog)  '  iPblladel- 
phla,  I'ori^  if  Cuntex,  without  datel.  AUhungh  one 
of  the  utijedi  in  view  in  il^  preparalinn  was  to  pro- 
vide a  'simple  tntrodiiclory  leil-booV.'  we  cannot 
find  thai  this  has  been  reatlned.  Even  on  the  pA:;^^ 
devoted  to  snbJLicU  that  may  be  called  orthrxIfiT.  Ingi- 
rai  a.rrunj([C!neRt.  preciMi  di-finillon,  anil  aiifflcien  i 
explanatiiv)  are  wanting;  while  othor  pa^s,  wh(»>i> 
topics  are,  itfiain  to  tay  the  least,  very  heterodox,  do 
not  fc«m  to  us  to  fiinilsh  suitable  material  for  the 
nse  of  iCAchcrs  In  common  scbnoh.  tl  Is  an  uii- 
pieasuni  task  to  condemn  a  book,  I>lii  Jiiatice  [oont 
reailvn  rffinin-a  that  this  one  ■hanlil  lipcbara'teriiecl 
ftsnot  representing  the  generally  approved  principles 
of  meteorology  of  the  present  dny. 
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COMMENT  AND   CRITICISM. 

In  another  part  of  this  number,  Professor 
Hilgard  takes  exception  to  our  views  of  the 
proper  functions  of  ogncultural  experiment- 
stations,  as  stated  some  weeks  ago.     Yet  "  to 
render  to  the  agricultural  population  the  scien- 
tific aid  which  they  so  sorely  need  when  brought 
face  to  face  with  new  and  untried  conditions," 
is  precisely  what  we   understand   to  be   the 
object  of  experiment-stations.     The  question 
simply  is,  How  shall  such  BcientiRc  aid  be  best 
atforded?    Shall  the  experiment-station   seek 
to  reach  an  empirical  solution  of  one  problem 
after  another  as  it  may  be  presented  to  it,  or 
shall  it  search  into  the  elementary  conditions  of 
the  most  important  of  those  problems,  and  thus 
endeavor  to  work  out  a  rational  solution  ?    The 
view  which  we  hold,  and  which  seems  to  be 
indorsed  by  the  paragraph  we  quoted  in  our 
comments  of  Dec.  5  from  Director  Sturtevant's 
report,  ie  that  it  should  do  both ;  proportioning 
the  amount  of  the  two  kinds  of  work  according 
to  the  necessities  of  the  particular  case,  but 
endeavoring  to  do  as  much  work  of  the  kind 
last  mentioned  as  possible.     We  believe  that 
work  of  the  latter  class  should  be  held  in  the 
higher  esteem,  and   that  the  constituenci'  of 
the  station  should,  if  possible,  be  brought  so  to 
r^ard  it,  because  its  results  are  of  vastly  more 
permanent  value.     We  do  not  hold   that  it 
should  necessarily,  or  even  usually,  be  placed 
first  in  the  order  of  time,  or  that  it  should  ever 
become  the  exclusive  work  of  any  public  ex- 
[>erimcnt-station . 

Our  suggested  differentiation  of  agricultural 
experimentation  would  proceed  upon  a  some- 
what different  basis,  giving  to  the  experiment- 
station  proper  the  working-out  of  scientific  re- 
salts  (empirical  or  rational,  as  the  case  may  be) , 
and  to  the  experimental  fnrm  the  verification 
No.101.  — lasi. 


of  these  results  under  tlic  actual  conditions  of 
farm  praclicc.  We  do '  not  deny  tlic  advan- 
tages of  uniting  these  two  kinds  of  work  in 
one  institution  when  possible  ;  hut  the  men  who 
combine  the  high  scientific  attainments  and 
thorough  acquaintance  witli  practice  necessary 
for  the  direction  of  both  kinds  of  work  arc 
rare,  and  aie  likely  to  be  rare  for  many  years 
to  come.  We  therefore  liold,  that,  when  such 
a  man  cannot  be  secured  and  kept  as  director, 
the  disadvantages  of  segregation  will  be  less  than 
the  disadvantages  of  having  either  the  scien- 
tific experiments,  or  the  verification  in  practice 
of  their  results,  undertaken  by  incomi>etent 
hands.  The  separation  would  be  in  manage- 
ment, not  necessarily  in  either  time  or  space. 
There  appears  to  us  to  he  comparatively  little 
danger  that  the  work  of  American  experiment- 
stations  will  be  too  rigidly  scientific,  and  too  far 
removed  from  the  apprehension  of  farmers. 
There  is  a  constant  pressure  upon  a  station  for 
immediately  usefVil  rceulls,  ami  any  station  re- 
fusing reasonable  conformity  to  it  will  not  enjoy 
a  long  life.  On  the  other  hand,  there  is  dan- 
ger that  this  pressure  for  immediate  and  strik- 
ing results  may  lead  to  a  negU;ct  of  the  scientific 
functions  of  such  an  institution. 


The  second  series  of  the  Jukna  Hopkins 
university  studies  in  historical  and  political 
science,  being  the  twelve  numbers  for  1884,  is 
just  completed ;  and  Dr.  Adams,  its  editor, 
may  congratulate  himsolf  on  his  continued 
success  in  grouping  together  the  monographic 
essays  of  the  younger  school  of  historical 
writers,  who  re  arrayed  under  his  au[K:rvi8- 
tou,  and  bow  'o  one  of  Freeman's  character- 
istic utterances,  that  '  history  is  past  politics, 
and  politics  is  present  history.'  These  papers 
evince  a  new  school  of  historico-iwlitical  stu- 
dents, who  carry  antiquarianism  beyond  a  dry 
a.ssortment  of  agglutinated  facts,  and  human- 
ize it  by  connection  with  social  development. 
The  study  of  institutional  and  economic  history. 
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ill  it«  tlircct  coniieclioi)  wltli  »ocifll  t>rogreut 
brings  wiih  it  an  ui-gcin  plen  for  rocognllion 
as  convcjing  into  the  stiidj"  of  the  past  ri  good 
dml  of  tliat  rrilical  spirit  and  close  ohscna- 
Ijoit  nhicb  liiive  nindu  tlio  Islioratory  ami  the 
closet  twill  arenas.  In  its  reaction  fi-oin  tbc 
broBci  gencralizntion ,  »U(I  ihe  rotuml  pxpr«s- 
hIoii  which  wiw  f«o  easily  genwated  out  of  tho 
now  aiiLiqiiaLed  mothocl.  thc;re  is  some  danger, 
it  is  Inic.  of  lite  iiiugiiifyiiig  of  initmtcncss  be- 
yond its  inherent  deserts ;  hid  it  seems  iiwiie 
clear  that  tbc  hfthvr  folloniii^  upon  the  thitlier 
swing  of  the  p^'tidiilnrn  will  bring  a  rest  uithiii 
a  tiappy  tncnn.  The  cxpcrimeut  ih  goin^  on 
nncui'SHfully.  aud  vvvrv  one  iiit«iT.9l«d  iii  the 
orderly  arranging  of  liintoricnt  rofliilta  will 
watch  its  further  progress  with  i»tcre«l. 


Thrkk  akk  8ci*plio«  among  scientific  men  as 
well  as  Among  other  professioiial  men  ;  and  wc 
have  no  desire  to  pk-ad  extenuating  dtmin- 
ataaoM  in  favor  of  those  ito-oaHcd  m>iontif1c 
mftn  nlin  Haimed  that  steam-navigalion  would 
be  a  iHilure.  or  that  ocean-telegrapby  would 
be  iiuixwsible.  The  belierer  in  the  tmth  of 
alleged  psychical  phenomena  must  encounter 
scoptJeisTn,nncl  the  newly  formed  psyHjical  so- 
ciety must  expect  to  receive  many  aiiggestiona 
of  doidtlful  ^xpe<Ii«»c>r  from  l>oth  the  leiuried 
mid  the  unlearned.  What  no  man  kiKjws,  even 
the  utioducatcd  and  niitrained  eati  pietemi  to 
know.  The  lime  may  conic  when  it  will  he 
not  iiniiBiial  U>  stndy  ■  veridical  phantasms ' 
by  iiolarizofl  tiglil,  and  to  observe  Ilieir  bv 
linvior  in  a  magnetic  Held.  What  the  result 
wUl  be  to  physical  scienooi  it  la  dilHculb  at 
prowiit  lo  perceive,  ft  is  not  difficult,  how- 
ever, to  conceive  of  a  great  influence  upon 
linagiiiativc  lili'raturc.  Why  should  not  a  dev- 
otee of  jMychicnl  research  add  another  Hcenc 
to  Maraltit,  in  which  in  displayed  a  poychieal 
laboratory,  with  i-owii  of  I>oltleN  labelled  '  rc> 
agcnta  for  gho&tly  <Klors. '  -  tests  for  fragments 
of  bogles.'  and  '  superseiHiml  platform  scaler '  ? 
In  the  midst  in  Hamlet  tenting  the  kinglygliost. 
A  favorable  annlysis  would  go  fiu-  to  cxphiin 
the  strength  of  Ilsmlct'«  convictions,  whieli 


Lave  so  long  been  a  deep  study  to  psjcholo- 

Coiislderiiig  the  renewed  interest  in  arclieo- 
logicn.1  invcAligntion.  is  it  not  surprising  Ibal 
there  should  not  be  an  aroheological  psyehi- 
cal  ■iociety, — a  society,  which,  in  place  of 
exhuming  relics  of  other  clvilizationB,  should 
endeavor  to  get  closer  to  the  priniitive  atatc 
of  man  by  lri,-ing  psychological  invoK ligations 
Upon  ICslrimo.  natives  of  centra!  Africa,  or 
the  denixeiut  of  King  Vre&tcr  'rolm's  domin- 
ions? Tlic  complical«i  civilization  of  to-day 
is  fast  destroying  these  more  or  lens  oHginnl 
l\pc».  If  tlic  physicians  of  the  time  of  Chc- 
dorlnomcr  had  taken  earcRil  mensiiny  of  the 
physical  dimensions  of  the  giiinls  of  those 
days,  and  hail  made  ex])erimeDls  upon  their 
npiH'litcs  !ind  their  scnst*  of  color  (which,  of 
course,  must  have  been  enormoiial.  wc  should 
have  had  accurate  data  in  phy«iol"(».v  and  psy- 
chology, which  conli  compare  fnvorahly  witli 
that  wc  have  in  ai'clicology. 


An  accurate  sLudy  of  a  pint;  African's  ner- 
vous organisation,  of  Uih  instincts,  lus  sense 
of  (wlor,  his  hypnotii-  conditions,  his  reasoning 
|)OWcr«  ill  general,  niimt  lie  taken  now.  or 
the  world  will  soon  lose  forexor  the  oppor- 
tunity. The  aleam-cngino  and  the  telephone 
will  (toon  cliunge  lUc  sable  athletic  rover  of  the 
underwoods  to  that  higher  state  of  dviUzatiou 
which,  it  is  true,  obliterates  all  those  fine  in- 
stincts we  also  had  once  in  common  with  our 
iininial  nnceslors,  yet  gives  us  in  return  nervous 
proelrulion.  and  ttic  ability,  it  may  be,  to  araell 
ghosts.  Here  is  a  great  field  of  iiivestigalion. 
for  the  noglcL'l  of  which  our  iletieun(lant.<?  will 
bitterly  reproach  us.  If  wa  are  in  search  of  a 
name,  wc  might  term  the  subject  to  which  wc 
desire  to  call  the  attention  of  the  I'^yehiail 
aocacty,  'Darwinian  |wychoIog_v- '  Is  it  not 
reasonable  to  suppose.  ihaC,  liy  cArefnl  and 
systematic  observaltons  on  young  Fskinio 
and  young  Afi-icaus,  we  can  gtdu  a  knowl- 
edge of  still  more  priiiiitive  men,  wlu>,  alas! 
nTv  now  only  '  veridical  phauiai^ms '  ? 
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In  phjrstci,  Fotiricr'a  theorem  enables  ub, 
IVoin  ceruin  tncusui-eiiifiils  of  tcmpcrntiirc, 
to  di-Lenniiic  what  will  bo  the  probable  heat  oT 
(lie  cai'tb  soiiio  lime  Eii  the  future.  Wliit  we 
nc«d  iu  pnyehok^j  is  n  peychicnl  tlicorem, 
retrogressive  in  its  character.  The  surround- 
itigt^  of  num  daily  grow  more  varicrt ;  and  hts 
reaejublBDCcs  to  his  nnimal  anoeslors.  it  is 
ulaimecl,  are  fnitt  disappearing.  Now  ia  the 
time  to  MKind  ii  warning  note.  Dur  original 
peychical  eourc«8  are  disappearing.  Instead 
of  weighing  n  liiety  Afrit-nn  who  will  tip  tbc 
ftcales  at  n  hundred  kilograms,  wc  shall  soon 
he  reduet-'d  to  weighing  '  veridical  pliantaains  ' 
which  ire  suppose  must  lie  below  n  rrnction  nf 
A  milligram.  Back  to  the  original  sources, 
we '.     This  Ii^  the  cry  oC  all  (irholars,  and 

friiisia  eaa  forui  uoexceplion.  to  Lbe  general 
rale. 


LETTEliS    TO    THE    EDITOR. 

(*«  Carrtipontlrmltarrrr^iirileiliti*  at  brI'/aipo'MlUt.    The 
itrUtr'M  mant  (■  hmtlfatf  rrfirlntl  at  jiroef  i/ Qoud /ailk. 

The  fuQCttoas  of  exporlnient-atatloaa 

ReVRRRtNi  to  llio  I'ditorlAl  romTni^n ti  an  i\n*  ititt- 
ject  ill  th«  iMiir  nf  Sfirafr  of  l)i-c.  A.  I  ruiiiul  nmll 
talni«rpo«e  Adcmiin^r  in  what  at)|H'»ra  In  mo  Id  Im  a 
•nmewliiil  nuraw  rlttw  or  ih^.  pro[icr  fuiu:ii»iki  nf 
exprrimrnt'!>lalIona  ill  tliin  cotiittrj.  and  one  wlikh, 
if  untlcntood  to  be  lbe  prvvullliis  udo.  would  <|Uiekly 
pitl  ■»  «ii(l  lo  the  popular  dtriiiin'i  fnr  the  Mtalillsli- 
inenl  of  luch  italloDx.  ettpoclally  In  the  npwer  «tale>. 

a  II  I*  iinl  one  of  lh»  esspritlBlsiid  priiimry  olijects 
oJ  a^ruliiiml  •■xpcrimrnt-»tntion»  In  rrnilcr  lo  tlic 
•Vrlcuitural  popuUiinn  thr  HcicnllAc  aid  which  Uivy 
\t>  MKly  i>««<l  k)i<mi  t)rr>u>;lit  (nee  lo  fiicu  with  ntw 
M\A  untried  ontnliiioni  and  factor*  In  a  no«t-  country, 
in  cirilcr  to  allonl  them  relief  fruiii  tlic  ^low  tenuilvu 
prnc«k«  nt  blind  esperlmeiKliig  bv  wtilcli  the  *nliitlAii 
of  imcikol  iiuestintii  Is  cntninuuly  appmacbcd.  iheci. 
imlceil.  the  mlMit  •Siir*  of  micU  cstabtliliiui-iits  will 
Ini  MrieiiBly  •|ii(stionrd  in  all  bnt  llio  i>!<lpr  xlatofi, 
whef*  tho  o-'iuin  eiijui  lii'inltat*  at  purrly  Kcii'ntifie 
litre8tlgati<iiti>  C3in  In*  trultilKt^!  in  willioiiCleariti|{  uti- 
ilonv  thinn  Ihnt  iiiii:lil  lint  In  Iw  dmic. 

If  the  cspniitiriii  nttiiotis  <li'  imt  do  this  work  fnr 
the  farmer,  who  i>  tu  do  it  t  II  ie  iioi  ucrtatiilv  Uie 
(unction  of  the  as'lo'harat  eollegM  u  *iif>i',  al- 
tboti|;li  111  very  in.\iiy  casiM  lli«lr  graate>t  pivtwnt  tise- 
(alnns  aasiiredlr  Iif»  in  tlivit  direction;  sincu  th^lr 
ilna  InllueJioc  lliniiicli  lliu  ft'wstiidiMit*  wlmhnstrii 
through  a  Mipcr6cial  cuurrc  In  th?ir  hnlli  nlll  (ohk 
lenialn  ltu«iuildc.  tinli^t*  nuppU-mcnlL-d  by  incb  pmc- 
tfea)  d*tDon  St  ration  of  the  usefulness  of  agricultural 
•eicaee  as  the  expert  in«nt-si.it Ion  work  ean  alTonl. 
Pram  both  ttie  practical  and  the  odui:atlo»a]  point  of 
liew.  Uien.  Ihcoe  fniiciloiin  to  wtiic-h  the  snlclo  In 
quMtton  alloia  a  Mcoud  plocr,  should,  in  my  view,  bo 
HacelBrat. 


Again :  It  Is  said  thai  to  ontte  ilt«  two  funcUona  o( 
an  eiperitnent-BlHtioii  —  thi>  scl«'iiilfic  atid  the  pne- 
Ucal  — In  one  institution  and  tmdtir  onemanagonenl 
is  of  doulnfiil  pmprioiy.  ^n  far  (rom  admitting  tlila, 
I  hold  th.it  iirwhrr"  ran  scirniltic  lnvi.-»t]gatJon  be 
tnon  fruitful  ihnit  where,  in  tliiv  dirc«t  eonncctlou 
with  praeticA,  it  Is  bmugbi  fa^e  tofa<N>v,-i(h  new  con- 
ilttlouB,  and  therefore  with  new  phages  and  aspects 
of  old  problems.  I  ihlnh  U  would  tieagraTeailalake 
to  segregate  lbe  two  branches  of  llio  wortt,  whetlter 
in  space  or  lime,  and  most  esppclallj  lo  latriisi  the 
solution  of  iiractienl  pro)>l>>iiis  lo  {H?-r-oii*  of  liifrriur 
(juali  Ilea  lion*,  as  I*  too  en  aim  only  done,  lo  the  detri- 
ntent  uf  llii>  cniiM'  of  sclnnc^e,  and  to  Uio  dIsDUst  of 
those  enssKiHl  in  inishiiiji  ii  In  the  fire  of  thedlRicnl- 
tiea  it  naiurallv  (.■iirmitiK-rti  In  a  new  country.  There 
i»  a  limit  Iv  lliu  U}cfulii>rM  of  diScr«i)  flat  Ion.  when 
eaeli  of  tlie  segregated  liraiiclies  Ib  ther«l>j  t'immeil 
down  tonamiwneu.  and  want  of  proper eo-urdlitai ton 
with  the  oth^r.  In  our  widely  mrled  domain,  each 
location  afforils  prciiliar  odraninecs  (or  ihe  proaectt- 
tion  of  siirnc hraiicli  of  bolhpiireandappliedagrlcuK 
tural  sclpin-e;  and  thnic  in  charcc  of  the  »«*cnil 
slaiit>ii4  iliould  know,  umrefully  «oo*Jder,  in  which 
direciluu  their  greattrfit  usefulness  |ln  the  widest  seme 
of  the  wonl)  lies. 

Xo  one  narrow  deHiililon  of  the  proper  duties  aiid 
fuiicttoiis  of  ugrl cultural  cxiierimeiit-aCallons  can 
apf.ly  lo  all  caacs  alike  Encit  flnttoii  will  have  l« 
adapi  iu  niorto  and  tcnjit!  ni  oiMrallons  to  the  lur- 
roundiiiR  cireumatancas ;  and  lh«  ennil  jiwlumant 
eserciai'cl  in  deiennliilng  these  pDintu  will  in  a  Rraat 
mcasurv  deiennino  also  the  »cieiitilk'  an  well  a»  Hie 
practical  iisefuliieM  of  such  an  esiahlishinetil.  With 
atiy  ilijrig  1iki>  an  aileqiiat*  enduwnieril.  Ilit^  two 
hraiifhca  arv  not  only  compatible,  but  will  r>>rtiiiZ8 
each  olht<r,  us  dons  the  coinbinnKon  »t  hivetll^lon 
;incl  InitrucUon  in  the  case  »r  trachers.  The  abalracL 
iiivcaiisator  wtti  rarely  slinpt!  mid  repress  his  Ideas  as 
clearly  a>  the  one  wbo  is  habitually  compelled  to  put 
them  luto  lite  proper  f-Tm  forthe  nnderstoiidtug  of 
others;  and  the  same  Is  measurablr  true  of  the  ex* 
perlmeiiC-staUons,  In  whlcti  si'Isntlllc  work,  and  that 
miciidcd  for  Ihe  direct  insiruciloii  of  the  conlenipo- 
rary  popiilailon,  sliould  go  hand  En  hand.  It  does  so 
even  in  Europe,  where  llic  pnicticfil  (|Ucstiou(  needing 
determination  arc  much  fewer  and  leu  Intricate;  aiKi; 
It  it  be  i-outended  that  ii  Oiflfrent  jmliey  iliould  he 
adopted  111  Lhia  (Mtuniry.  the  irntu  of  shuwlni;  Uie 
reasiins  ilicrefor  ccnainly  devolves  upon  the  ailvocaies 
of  the  now  doctrine.  £.  W.  HtLa^Bif. 

tTalirrnllr  et  CalUoml*. 


The  moat  ecouomioal  alae  of    eleotric-ligbtlag 
conductota. 

In  Sclenee.  No.  67,  p.  i34,  ProfpjaiifCarliart  points 
mit  an  over»lBlii:  of  mine  (Xo.  W.  p,  477)  in  leaving 
'jui  ihf  cojil  nf  u-a*ii>  heii  in  Uh»  nMiduclors  as  a  part 
of  the  economy  in  tin-  Kdi-mt  three-wire  ayatem,  and 
alou  a  mistake  in  estimiiiing  Ita  amouiil ;  iu  both  of 
which  I  am  e>'*<'  to  be  con-ected.  But  Professor  Car- 
hart  lias  not.  I  ibink,  <|ulie  readied  the  rao«leeonoiiy' 
leal  residi.  for  ihe  reason  that  we  hsTp  Die  Interest 
on  14  couiliiL'tois,  hut  heat  developed  in  outs  '>bo  of 
them:  and,  lut  It  seems  worth  n-hilc  to  develop  Uie 
C'TOplcte  soliillon  for  this  tnUie*ling  system,  1  lui^ 
iher  siibniit  the  fallowing;:  — 

5up|ioiM  th('  siti!  of  rouiluciort  In  the  two-wlre  tys- 
tem  lo  be  such  tliai  the  Interest  on  their  cost  «i)nala 
that  of  (he  hcat-euereT  developed  In  them  |C*W, 
using  Trofcssor  Carhari  s  nomenclature),  which,  for 
simplicity,  we  will  lake  equal  lo  unity.     The  general 
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I  Vol.  v..  Ho.  IOI. 


txprtt^tfUA  for  the  vwloiu  coiisMnU  (in  tenui  of 
tlicw  fit  ike  iwc^wire  tifsli^in),  wlieiitiieauiii' plant 
of  Unpa  is  divided  up  (wiili  u  t.-()iidiictor9,  eacti  of 
whom  cro6»-aocliona  is  k  litiie*  ttiat  of  »iie  o(  the 
Knt]  intn  n  —  I  eqiiftllj-balinced  dreniu,  nrith  n  —  1 
ilfnAinus  in  K<ri««,  u  In  ttie  Edison  STstcni  fiKiired 
on  n.  477.  vol.  Iv.  Itli?  sun*  energy  iMing  lUToTopnl 
in  the  Urnjis  IK  nl  flrat),  will  lliniTif:  — 

(n  — - 1)*.  r  )c  lli«  rMiatnnM  of  Die  lamjw. 


^  3  til*  mlMaiieR  nf  iti<*  two  nutsido  condtieior*. 


n  —  I 

CB 

■    _  ■  a    L.  -h  O-  =  R_i  =  difference  of  potontlal 
»  "  ■  nt  U^riniiiitlR  of  cnch  of  llio  ti  —  I 

( iTnntnoi-. 


C'B 


— ^-.-s — fc  —  lieiti-aiiepjy  wasicd  In  two 


outsldacon- 


C* 


j — —  — 1«»  {n  —  I)' .  r  =  C'r  =  cncr^  ilevelopcd  Id 
the  lamp*. 

-.4.  C*K    —  .,  ■*—  inteKwt  on  CoM   vt   it  con- 
ductnn. 

Tbu  cncrur  conauuied  in  tli«  Uinp*  [C'-r)  ii>  tli« 
•ame  as  at  nm,  as  ^hown  hy  Professor  Carhsn,  mid, 
bdiu  ooHBLuil  for  ihe  plant  ot  Ignnji?.  need  nut  1» 
fuiuerconslderad.  Tho  total  nmninic-exiwnte,  then, 
dBC  to  eonducJon  (Including  Intt^Kftt  on  thcirooM),  la 

In  teriuB  of  C'lt.  This  nhnuld  be  a  mlntmum.  Its 
flrft  dlffcreotial  cocfflciunt  vrith  refRreitcu  to  Jlr,  placed 
Clonal  to  xcro,  giv«i 


=  _L-  I? 


as  Uie  mont  ecuiionikiil  ni^ctiun.     Tlilii  kIvw,  for  ttie 
mlnimuin  vnliiaof  tbatoud  runiilng-exiMnaa, 

I       In  .       I        In  1       rr- 

tlio  Inleraat  anti  lieating-cMt  Umig  ci]iui].  lut  tli«v 
nhoiiM.     The  same  raluc  of  k  giTea 

as  Utft  comiHiiondiii)^  dUToreEice  of  potential  at  ib« 
Inrmlnali  t>f  eiu'li  al  tin-  71  —  1  dynamo*. 

Subsl  ]  tilt  ill  K  tm«f  [ti  i1k-»c  dlfTerenl  exprptsiona, 
and  alau  in  comapoiiillni;  nntri  for  the  Ediion  vys- 
bem  and  lor  Profes.wr  Cailinrt'i  plan,  raliios  of  n 
from  3  to  S,  we  b:\je  tlio  varioiu  data  pven  In  the 
following  table. 


Craw. 

Of 


IMirvraiica  ef 

polcntlal  nl  tvr- 

tlllllBln  Ilf 

vwih  iljiianib. 


•">  '•"'        con.    I   of  «ui. 


KnmnTa  STvnn. 


O.XM 
V.1II 

0.M0 


(■-IK"- 


l«o   ••       •' 


0.114 

o.iw 


IMP 

I. no 
I. mo 
1.1H0 

1.000 


['IKM'a»)«S  CtaKAKT"*  n.*K. 


n. 

•  -I' 

.4i.C**0r. 

■I 

1 

m** 

4(»-l) 

«(»-U 

3 

1 

4 

<  1 

ijiin 

OJSO 

UMC»+  at 
osu  ■•     •■ 

(t-OU    •■        •' 
O-IIW    ■• 

IJMU 
0.1KI 
0.001 

a.ma 

IJKW 
V.6w 

o.xn 

O.CM 

IjOOO 

djoo 

THB  HO*^  NCOKOWCAl  rijti*. 


1.000 

e.SM 

o.iia 


ii-^i'''^M'Ut-iUi''^ 


0.011  '* 

o,4n  ■' 

OJM  " 

0L3ta  ■• 


Cr 


IMt    I      1.000    I  ftrOW 

0.013    I     0.011    I  l.3» 

6ATI         MU  0.043 

DJM       o.aoa   I  o.t»i 

OAU         lUM    I  OJM 

' I 


Some  vcf)-  iiit«rwtJnc  Bomparteons  of  relative  ad- 
vanU);<.'*  nii^chlbviKilHidldBpaoeiiemili.  The  most 
impoTlaiil  is  the  rapid  Increa«e  In  t^r  ratio  of  best- 
cnvrgr  Lo  capacity  of  conductor  In  the  Edison  sys. 
tL-ni,  vrliici)  mijtht  rDak<:  it  noCi-»ary  to  lay  tli«  wire» 
so  itA  to  admit  of  pr«lty  fr^e  radiation  nf  ln-kt. 

'nUa  queaitoti  of  lecnporature  of  «U-eiric-tlghling 
conductors  proinli*8  10  protriidu  it»«lf  the  more  tbey 
arc  laid  underground.  Ibi'  ilesidieratuiii  fur  nn  lu*u- 
latiiiK  covering  would  serai  lo  W  a  iiuii-cuniluctor  "f 
electricity  uiid  good  conductor  of  li«nl,  —  iiiipnrviitty 
inconslsEaiic  i)UBllttoa.  PorhiLpa  ili<>  >>vi>iitiinl  soliiLimi 
will  be  in  tiAnt  or  tocMely  mivrrt'd  vin's  on  bi||;bly 
liiauUterl  iK)iTiL>  of  iiii[iport,  thun  nilmitiiiiB  uf  frt-u 
nullatloii  of  lieal,  tilti- ai^rinl  lini^s.      H.  M.  I'vtir.. 

WiulBtiiifl.kn,  mK.  1^ 

San-apo1>. 

Ml.  Todd,  ia  a  recent  number  uf  £eirace,  speaks 
of  Sept.  36,  I8&3,  n«  the  latt  dayof  lliat  yearon  wbleh 


UiG  MR  waa  trvti  from  9pot«.  1  And  thai  I  ulnerved 
tlw  •Bn,  for  tli«  ii>ur|foM  of  iitB]i|»iij;  iti  njiols,  Urc.  5, 
at  el)|[fat  A  H.,  wutiinglon  lIVuii.}  loc&l  llai«,  an<l  1( 
■COiniid  la  he  eiilliwty  olmir.  Tbe  Instrunierit  iised 
w»i  k  (<>ur-i[icti  refi-»^tor,  Tblakliig  I  lol^ht  liavi* 
OTerloaki-il  »i>uic  «niall  oiivn.  f  ob»erfC(]  It  agnln  wicti 
mn  rieht-iiicli  rcfrftctor  at  linlf-pa«t  ouc,  potrrr  of  n 
hiirt'lml  nnil  HfLr.  Kn<!  ■li'l  lutl  «i<i-  stty  *pota.  The 
contnuil  between'  tlie  iuii'«  faee.  li^.  h,  I^tf^l,  snd 
Nov.  A.  1883.  ii  lefy  oijtrkiiil.  1  fitiil  1  Hmpi>i.'il  seven 
Xn>u|«  mt  Nov.  B,  ISM,  oii^  ur  lliotii  Imviag  oiglil 
welMeratoped  sfMH*.  D.J,  McAi'AM. 

WaiUilaytDa.  Vtun..  \*re.  W. 


On  tbe  caie  of  automologioal  museums 

The  cflittniil  romnicnls  on  this  tubjcct  in  ^cl<'"<r 
tar  Dtw.  It"  KT*  ct^rUliil}-  v«ry  pcrlin^nt.  For  a  kmg 
time  I  bAvr  b«Gn  al  work  on  tlie  mieroiepiiloptcm 
of  North  Ain«rtn.  until  tioir  I  Ii&ve  by  tar  llie  Isr- 
gem  colIecUoo  of  ibo  Pynlliae,  Tlnelia«.  and  I'u^ro- 
nbortdae  of  IIiIb  omntry,  and  a  colloctlon  of  Die 
TortrlciilBr  of  tliu  world,  fidlor  *,iiil  luorv  oomplctv, 

Erobably,  tlian  any  utiier  in  niiiiAncii.  My  wArk 
mn  litUiirrtu  liHen.  in  ;i  gn-ul  niviiiunt,  Ui  grl  tli«  iii- 
kerta  4UtIii>nciciilly  nanifil  tiy  :i  ciiri^fitl  rcinipnrtiKin 
with  the  original  tVfiea,  in  uriler  itiiiL  Itit-  rnlltirtioii, 
alre^y  so  U();i;,  ^huulil  prutu  in  somt^  s^nai^  an 
kuthorititlii'^  uandfud  for  'M>ui]>»risu&.  Tliis  work 
has,  of  e>our«e.  Kivsn  nw  .tn  oivporiunlty  of  obwrving 
tiu  oondlUon  of  ih«  typos  of  SuRh- American  iiitfr»- 
lc|ildopt«ra  in  Ihc  oolk-cLions  boUi  of  this  o^imCry 
KM  Burope,  nnd  the  cure  which  thry  Imvi-  rvfrlvcd. 

la  sorne  Amoriciin  miiMuniT  the  inni'ct-''  .in;  lookvd 
afur  by  men  who  bave  lo  j;aiii  th«ir  ]iv«llliooil  in 
■tiiDe  vocation  remote  from  ibe  museum.  The  nu- 
ihurlUea  of  otb«r  muieuiuii  hire  the  Impreuluti 
that  ihey  have  ruode  adequate  provlHloiis  for  ib« 
pni«ervatii)R  of  their  llMOct'Culliiction  when  it  Is  put 
UiwUr  tlir  overaicht  of  an  aatinlaiit.  allhoiigh  he  may 
liavc  no  knowlugn  whatontr  of  inch  objoci*.  It  i* 
tKA  auriifiilnjc  thai  an  many  iyp«s  nre  repnwinti'd  in 
thcM  iuua<*amt  by  a  Utielled  pin  only. 

One  great  iroiiule  is,  iliai  niAiiy  muaeiitn  offli'lah 
ttave  very  Utile  appreciation  uf  tht-  vui  itmoiiiit  of 
labor,  care,  skill,  ami  knowkJge  r->^iilrod  t<>  liHri.-.; 
together,  properly  arranKc.  prcMirr^,  xnA  make  ai?- 
oeaiililv  to  tboav  who  arT<  oiniixrtcii t.  and  desiro  to 
study  any  one  or  more  of  tlin  itmrrtu  In  Icalnrite  and 
TarifHl  colinction.  Onn  ilireci'ir  told  »»■  ihaiH  did  not 
•ecm  ptvfitahle  Iv  pay  a  man  two  ibvuiand  dollan  to 
watcb  a  thouaaod  di>IIars'  worth  of  insects:  and  yet 
be  waa  uoi  at  liberty  tu  dlapoae  of  ibem,  so  they  muRi 
go  to  llHSUOCtloU. 

At  preartit  I  bellrvc  Ihc  muieuiu  at  Camliridt^c  h 
thii  oiiij'  one  tii  this  oouiitry  which  gives  assurance 
that  a  cotnpeteni  curator  of  entomology  will  alwayt 
Im  employed ;  yet  I  think  It  is  not  prorldM  with 
ineana  Ui  purvhaie  eulleetlona  of  iiiaoets.  The  Na- 
tional inuMiim  haa  appointed  an  bimnrary  t-uralor; 
but  it  might  as  well  be  wllhuut  any  as  tu  have  utie 
wkoae  eutlre  time  la  occupied  elsewliere,  fur  who 
woald  think  of  donaiinz  raluahlc  »i>d  porishablc 
types  tn  a  miueum  thus  oAli^Civl '. 

As  mailers  now  siaiid,  it  !■  lii'tler  for  Ibosf^  wlin 
arp  able  to  dUpoMt  of  ihidr  ci>lkciion<  without  a  r'>ii> 
aideralinn  to  allow  thnui  to  ifo  to  Itic  Musnnin  of  rnin- 
parali*e  swlogy;  but,  if  they  an-  not  able  to  t;ive 
them,  they  should  go  Into  the  hund^  of  prlvat<i  lu- 
dlviduaJs  wlio  are  working  on  that  [lartlcular  class 
of  InaectB.  It  Is  better  for  them  to  be  sold  to  the 
European  muariima,  where  thr>-   will  \k  iiiT>crv>?il. 


lliaii  for  Ihom  lo  go  Iv  deilrurlioii  ia  a  lauaeud)  of  tliis 
cminlry.  C.  H.  Vkhhaltk 

SllOc  O»ll«a0,  OtMK),  II*. 


Yotir  remarks,  p.  5Vi,  In  refpird  to  the  pnatrratlOB 
of  Insect -collect  Ions  are  eminently  proper  aiid  Ui  the 

point,  with  tbc  cin-ntlon  of  the  cininc  aanertlon, 
which  la  not  juslllirtl.  It  Is  Iruc  that  Uic  ctmUir- 
ship  of  insects  hi  the  National  museum  b  al  prateut 
honorary,  and  that  there  I*  no  paid  atslstaiit;  but  It 
is  oqiudly  true,  tliat.  alnct!  tiiy  charge  of  that  depart- 
ment, alt  (.■ullevtlui»  and  every  aliigle  specimen  re- 
d-jvetl  at  Ihc  tniueuia  IiaTo  bocn  properly  cared  for; 
w)  that  where,  up  to  throe  years  ago,  nollii&g  of  tbe 
niiiny  valuabk  c»li<'Cti(>Ds  oronRht  to  tlie  tuusenm 
remained,  ihrro  is  now  iha  nocleua  of  a  collection; 
and  •»  loTi);  bh  1  ant  curatornf  thn  deps-rtninnt,  hunor> 
ary  merely  though  the  noaitifni  may  lir,  no  material 
fllinll  ;;u  uneareil  for.  Pn-llnt;  that  a  lH-j;iiinhig  to- 
ward a  national  collection  had  to  be  niadc,  and  ikat 
the  museum  »'*«  tli'-  proper  place  for  It.  I  Iinre  thus 
far  giTCQ  my  tune  to  iliis  obje<.-l  In  th<>  liell'^f  that 
proper  flnanrtal  provision  will  be  forthri^nilriit  for 
such  conduct  of  the  department  as  will  ffuarantea 
both  the  preservation  and  the  fnttire  rare  of  collec- 
tlous.  When  oiicli  prniision  it>  made,  my  owu  private 
ooMection,  and  others  itiM  t  kii6w  of,  wilt  be  donated 
tn  Hit  lit.itilutlon.  Lniil  then  mueh  raluat>!e  ento- 
mological material  will  naturally  be  lost  tu  the  capital. 

C.  V.  i:ii.i:v. 

[Wo  neithrr  expnuHwl  nor  iiilendvd  any  >1nr  what- 
.'ver  upon  tbe  pretetit  linr.orurjr  ciirar^r  -'f  the  Insect- 
eollecHoii*  of  the  Xatlonal  miiMHUL  As  any  one  can 
see.  our  remarks  applied  lo  the  perpetual  care  of 
valnahlc  collections.  If  they  are  not  Injured  |ier< 
pettinl  care,  the  less  of  them  thai  ev  ihcrc  the  better. 
.Vnd  »(i  tgf.  rrpent,  that  "lln?  oppoinlmi^nt  nf  an  limi- 
ornry  curator  is  uurso  than  utekss.  It  only  decives 
th(iai<i  who  know  iwi  b<atec.  into  the  sup|>iis'iliun  tbni 
ralleclliiii*  sent  to  the  museum  are  Iti^uieil  prttgier 
care.  Tliey  are  noi,"  We  reKntt  [f  the  pnaent  hun- 
orarv  curator  feels  hurt  hy  ihl*  'clusing  assertion;* 
hut  It  Is  Uio  (>nl<r  logical  outcome  from  our  prevluns 
remarks,  wliieh  he  <'Iisra<-(rriimt  'emln<»ntly  proper 
anil  I"  ihr  piHnt.' —  Ki>.) 


7VfK  CHKUrCAr,   LABORATORY   OF  THE 
JOHNS  UOPKISS  UNiVERSJTY. 

\y,  IHiti,  ti)t!  rear  in  wbkh  Uii;  Johns  Ilop- 
kins  university  was  D|KMied  to  sliidcuU.  a  small 
chemical  Islioratorr  waa  httilt.  It  was  lu^ 
onoiigh  to  aocomn'icxliilc  about  fortr  working 
stmlfntd,  ami  was  well  equipped  with  the  tieccs- 
sary  eoiivL>iiiini»'»  fur  eltvuiical  work,  Troax  ihc 
iDost  cIcmcRtarv  to  the  most  advaoocd.  In 
Ihc  course  of  n  few  years,  temporary  desks  were 
put  lip  whot'OvrT  an  nvailatilo  cinter  could  lie 
IbniK).  and  finally  it  heoJiiiK!  evident  thai  ti 
Iar;gerl'iii1()in^inu0t  In.-  crcctfd.  AcLifnlingly, 
the  IrtisU^pH  voted  to  enlst^e  the  old  laltoratory 
so  a.1  to  iniike  room  for  a  himilred  sUidenls. 
Tliu  work  lintt  rceviitly  lieei)  completed ;  aitd^ 
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AS  the  iKw  In-borntory  is  tbc  rcsuU  of  a  great 
deal  of  itioiight.  it  is  bclievcfl  ibal  a  lirit-f 
di'BciljiUou  of  it  would  h(>  of  interest  ami  vjilue 
to  Xt»  Tenders  of  Scitnce. 

The  Iftbonilory  adjoins  lie  tiiologicnl  Ubo- 
ralory  lately  tU'sfribcd  in  these  p«g(X.  A  spftce 
of  forty  feet  in  widlli  Beparates  the  two  biiild- 
iiigs,  securing  niiiplc  light  for  both.    Tlie  north 


city,  nod  will  not  be  oooupitd  by  buildings. 
Thii?)  from  nil  four  directions  ibe  lulH^ratory  Is 
well  liglitod,  and  there  is  ]>ritetk-ully  nu  danger 
tbnt  the  light  will  i>c  interfered  with. 

Entering  fi-oin  the  street,  we  find  o«r?eIvc» 
in  the  corridor  of  tho  (lost  Iloor.  On  the  left 
is  the  g»8-aiifilysiH  room,  i>o  ti^ituatod  that  the 
direct  fight  of  the  aim  cniinot  enter  it.     It  Is 
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end  presents  n  frontnge  of  firty-fivc  feel  on  the 
Btrcel.  A  view  of  the  street  end  ia  given  in 
6g.  1.  It  extends  back  frum  the  street  abont 
one  hundred  feet,  the  biielc  ])nit  being  eleven 
foot  narrower  tlma  the  front,  il  is  built  of 
tlie  (tiiu6t  preascil  bricka,  and  ortiainL'ntL'd  with 
a  blumb  Kandstone,  and  presents  a  hand-iome, 
substantial  appearance.  On  the  ca»t  is  one  of 
the  university  hiiildinga,  c-ontniniiig  the  gi'n<;nil 
library.  The  south  end  recL-ives  light  unob- 
Btnietedly,  Uie  nearest  building  being  some- 
wliat  more  tlinii  one  hundred  feet  dist«iil. 
The  Intervening  space  is  the  property  of  the 


fiillr  equipjiod  for  nil  kinda  of  analyticul  work 
with  gases.  The  a]>|)aratu(i  of  Bun»en,  and 
the  more  rapid  though  less  accurate  apparnlus 
of  Henipel,  are  always  ready  foi'  ii8C.  Tiio 
door,  tbc  joints  of  which  arc  laid  in  white  lead* 
is  made  of  carefully  selected  strliia,  and  thor- 
oughly oiled  and  waxed.  Kurtlier,  it  slants 
shghtly  from  nil  points  towards  one  corner  of 
the  ruuin,  where  there  is  a  box  at  a  lower  level, 
eontaiuirig  a  lioltlu  urraiiged  so  hhIo  catch  nny 
merairy  Hint  may  be  spilled.  Next  on  the  left 
thiire  il*  the  iihotoniclric  room.  The  walb  of 
this  room  are  blnek.  nud  tho  windows  are  pro- 
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tilled  with  black  Vciiolinn  bltiMla,  wbich.nrhcn 
drnwn.  i-xcludo  all  light.  The  polnriscopo, 
speclroscnpe.  goniometer,  jiliotonieter,  and 
photographic  appftrntiis  src  iisod  lior^. 

Oa  Uiv  riglit,  nvxt  in  order,  is  the  lirst  of  tho 
liirw;  Inrjic  working- rooms  for  .stiiileiita.  ktioivn 
as  laboratory  A.     Its  (iimcnninng  are  ttiirt^'  hy 


r 


(Mr  ri  tor 


!□! 


Fm.  2 FillBT  WLOan. 


tliirty-lwo  feet.  Tltc  work  of  tlwse  wUo  are 
ID  tbie  eariirat  stages  of  tlieir  wursc  is  cnrrietl 
on  here.  Korty  students  vun  buaoeoiiiiiiO{|at4^'il 
in  lliisroomnt'ouotime  witl»ontiticonv(^niencc. 
.\iljoitiing  it  iM  s  luig«  atorerooni.  in  wbich  the 
chpnticols  are  kept,  umt  Lhe  i^oltttioiiii  fiir  the 
itagent- bolt  lea  prepared. 

On  tilt;  op|)osit*  side  of  the  h.all  aro  tlio  a|>|Ki- 
r«Ut«>oltict!  and  n  biilaace-room.  Tlie'  otUoe 
IS  <ronnectcd  by  a  stairwftv  witb  the 
alorc-rooma  for  apirarattia,  which  arc 
in  the  ba<w-nQ«Dt.  All  nccesaary  a|)- 
(MmUis  is  lonncd  to  Ktndontit  who  sign 
Tfccipls  for  whatcvci-  they  in&y  take  ; 
mvl  Lhp  cost  price  is  t-liHrxt-d  for  any 
tiling  whit^h  may  not  he  returned  iii 
good  coudilion. 

Passing  on.  tre  enter  liiboriilory  B. 
wbicb  teas  tlie  main  worktn<;-rooai  of 
IIk*  old  Inlionilory.  it  measures  thir- 
ty by  forty-two  ftet,  nnd  has  plncee 
for  thirty  studonL*.  Thotte  wlio  work 
ill  this  room  have  bad  some  prclinil- 
aary  training.  Thoy  arc  hero  en* 
gagipd  in  oomplicatcd  qnalitntire  min- 
■orol  nnni3*e(>s.  pri'p»rntionsi,  and  qiinn- 
litatirc  analyses.  The  olBce  and  pri- 
rale  laltoratory  of  Associatii- Professor  Morse 
adjoin  thia  n>om.  ntwl  open  into  it. 

The  arrnogemcntJt  for  »ulplmr«tted  hydrogen 
<Icscrrc  a|>L-d3l  iiienlton.  As  in  wi'll  known, 
tliii;  valuable  gas  is  the  i;btef  ^uiirtw  of  dia* 
oiufurt  to  cbenoical  laboratories ;  nnd  ihomiflts 
will,  perhaps,  wonder  and  donbt  when  it  is 


8Ut«d,  that,  in  iIh>  laboratory  under  eonsidera- 
tion,  i\s  familiar  odor  is  pRic-liculty  iinknowa. 
This  desirable  rejiult  is  rcau!i«l  by  providing 
for  it,  not  a  separate  room,  as  is  (.•iisttiinary. 
but  a  separate,  tliorougbly  rentJIated  Hnilding, 
immediately  udjuiniiig  laboratory  11,  but  com- 
pletely isolated  from  it.  It  Is  provided  with 
a  high  ebimncj,  and  means  are 
taken  whieh  not  only  ought  to, 
bill  actually  do,  secnre  a  con- 
slant  upward  dmnglil.  It  con- 
tains a  loi^o  gas-gcncrutor,  wliiub 
fhrnishea  aulphnretted  hydrogen, 
and  which  in  in  cliarge  of  Uie 
janitor,  who  i»  rc<)uired  to  see 
that  it  is  kept  iu  onlcr.  All  work 
witb  noxiouK  gases  must  bo  car- 
ried on  in  the  '  3tink-room,'  tinder 
))cnalty  of  the  law.  'ITie  experi- 
ence of  the  pnst  year  bus  lievii 
such  as  to  lead  the  writer  strongly 
to  advise  nil  who  have  any  tiling 
to  do  with  bnilding  chemical  lab- 
oratories to  see  llist  they  arc 
similarly  provided. 

Having  thus  taken  a  hasty  glance  at  tlic  Bnt 
door,  we  may  pans  to  the  Reeoiid.  Here  we 
find  the  main  lecture-hall,  with  a  Isrge  preiM* 
rutiou-ruoiii  opi-uing  imo  it.  Uverthc  leiture* 
table,  extending  nearly  the  entire  width  of  the 
room,  is  a  large  hooti  of  galvanized,  cornigated 
iron.  This  is  eoiinerted  with  a  veiilitating- 
(liiv,  ttie  opening  of  whiel)  'ut  alx^ut  flfteen  feet 
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long  by  three  feet  wide,  extending  u|>wanl 
through  the  roof.  A  row  of  gas-jet:*  may  l>c 
lifted  at  the  Iowit  end  of  this  Hue.  thus  se- 
curing a  remarkably  edlcieiil  ventilation.  On 
the  table  there  is  also  u  closed  hood,  and  a 
pipe  with  down  drniigliC. 
Tho  library  U  unusually  well  supplied.     It 
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contains  (liU  sets  of  neiirly  all  the  iiii]X>rtant 
chemical  joiirnalx ;  uiifl  all  th«  (!iHTpnt  Joiiriinla 
arc  receiv<^  in  Axclmnj^A  for  the  American 
chemicai  journal,  which  15  piiliiiuht-'il  iiikUt  Uic 
aimpioeti  of  thi-  Johns  I  lopkins  iniiveriity. 
Hookfl  niBj'  l)p  uikon  oijt  of  the  liitriiTy  l»y  any 
onv  (Toikiiig  til  till-  lubonitury.  He  i»  only 
reqtiirvil  lo  sagu  x  rf^fi^ipii  aitil  Ivave  tl  wUb 
one  of  Lbo  nttBistants,  mho  aula  as  lihrariaii. 
Notfiit.b»tAmliiig  the  freeilotii  allowed  in  tho 


Tlio  most  advaaoetl  work.  iticlii«1ing  the  ru- 
searphea,  is  imnicd  on  here.  Mont  of  the  bIii- 
Ooiit^  who  occupy  the  pIncoA  arc  looking 
Ibrwaitl  to  taking  tin-  degree  of  doctor  of 
[ihiloaophy  within  a  year  or  two.  The  insiriic- 
tioii  is  iiiidor  the  iinmecliate  sujicrTiBioa  of  Um 
ilirttctor  of  lli«  luburHtory,  I'rofti^iMjr  K^'oiseii, 
whoao  private  laboratory  and  ofllce  adjoin  Uie 
room. 
On  Uie  Uiiifl  floor  tlie  pnnc-ipal  room  is  iu- 
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use  of  llie  l>oukft,  only  one  hiaigQJtloKnt  roliimf 
faM  bc«ii  lost  (luring  lh«  piiat  eight  years, 

Paseiog  to  the  north  eiicl  of  Uiis  floor,  we 
enter  laboratory  C,  or  thei-esearoh-rooiii.  Thia 
is  well  lighted  h\  windowx  on  tin?  norlh  side, 
as  wHI  nfi  oil  t-l)0  cnsl  and  west.  Il  inens- 
npc«  flfty-thrco  and  a  half  by  fifteen  and  u  half 
feci.  It  \a  perha|)n  the  haricl.sonieat  room  in 
the  building.  Thi>  w»lU  nrc  of  crcaui-coloreil 
glazed  tiricltH,  the  color  of  which  is  relieveil 
hfrc  and  there  by  a  row  of  delicate  bine.  The 
windows  are  large.  The  table-lopH  are  of 
black-woluut.  the  lower  parli*  of  light  wood. 


trnded  fiir  a  chemical  and  mitieralogieal  caM> 
net.  Il  id  fiiniisheil  Willi  OHues,  tike  eonie  of 
thoiie  used  in  the  Xatioiial  inuseum  at  Wash- 
ington. Thp  object  of  the  eollection  which 
h.is  been  hepiiii  is  not  show,  but  niniply  in- 
Btruetion.  A  eiir.iti>r  has  recently  been  put  in 
ehurg«,  ami  it  la  lioiird  that  before  a  great 
wbile  the  leHiilts  of  his  care  will  be  apparent. 
The  idea  which  is  to  guide  him  in  thin  ;  lo  get 
t(^ethcr  good  sjieciineiii!  of  all  available  aub- 
atanees  whieh  arc  strietlj'  oh«*tnical.  then  anch 
minerals  a»  illustrate  the  forma  in  which  the 
difTei'ent  elements  occur,  and,  finally,  ejicciincita 
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wbid)  iltostrote  the  uiuot  impoitant  applica- 
LioM  of  chciaUli^'  lo  the  arts.  Thtf  ftwi 
iwo  clw»««  »Po  already  well  n-prMcutoil.  and 
.1  rair  bt^nning  hna  been  maclv  on  Uie  (hinl. 
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trMuel>'  eouieuieiil  uiiil  prudical.  Hie 
draw  in  Uw  right  diivctioi) ;  tlie  dtsks  are  Iutkc 
enoiigl),  moru  4|Mti-L-  bi-itig  nitowcd  cadi  inili- 
virliral  than  in  auy  Inltonitorv  known  to  the 
writer  ;  tho  liglit  i$  good  :  tiic  wsk>r 
aitd  gas  »ii|)i>lit;»  iire  nniitle :  in  short, 
no  s«rioti8  rotnijltiitit  butt  beun  made 
a^iti»t  the  woTliing  of  aD>  easential 
feature,  thotigii  a  large  niinili«r  of  stti- 
dents  have  been  con»titn(lv  engageii 
ill  it  during  thf>  year.  It  is  Iwliovcd 
itiiil  in  ite  present  DondiUoii  it  atfonla 
fucilitic-s  for  every  kind  of  dieinical , 
work.  ■  Conv«nienccii '  linve  not  bccin~ 
iindnly  multiplied,  as  the  director's 
fxpL-iii-Hce  liu5  \vt\  him  to  the  belief 
Llint  it  M  posKibk'  to  mnkr  n  laborn- 
tory  so  cxtrenifh'  oonveiiifut  tbat  it 


It  i»,  liowcver.  in  connection  with 
the  third  etuas  tlint  the  chief  ad> 
•litiou*  will  bv  made  for  son>e  tiinc 
to  oome. 

On  tlw  thin)  lloor,  iii  ochlilion 
i«  (lie  vfltnuel,  thorp  are  two  leo- 
iHre-rooms, — one  for  diemistrv. 
and  tilt-  oUier  foi  uiiticmlugy, — 
b^Hidos  rwo  dniali  luliuratont's  for 
tbe  examination  of  mincrnliH.  fttid 
the  pre|mmtion  of  aiM^cimeD)*  for 
the  tnuM-uni. 

'rUcrc  remains  only  the  base- 
ment, which  is  well  lighted,  and 
real]}'  amonotii  to  an  additional 
slory.  It  iai,  or  course,  largely 
Uk<m  up  by  storerooms  and  the  heating -appa- 
ratus; bill  Lbero  are.  in  addition,  two  t-ouven- 
ivnl  large  rooms,  wliidi  bavf  b«i.'n  fllti^d  up 
for  fimmo^'-operations.  In  one  of  tlieae  arc, 
xntoug  (^tUiers.  two  eineUiiig-fnniaceii  of  the 
eiitreiDely  convenient  Torm  in  use  in  the  nssay- 
laboratorien  connccttxl  with  tbc  U.  S,  mints. 
■All  the  iwce-s^sry  convciiieiicea  for  assaying 
01*8  liavp  b«>n  wciirvd.  niid  il  U  inleniled  that 
all  Btudeuts  of  (Hire  cbcinietrv  shall  at  least 
know  wliat  assaying  !».  It  i»  not  proposed  to 
go  into  the  teadiing  itt  npjilied  ehemistn.'  in 
aoy  narrow  sciipc.  but  rutlier  -'  lo  alToixl  the 
Ihorougbly-lrained  chemist  an  opporLuDLly  Ut 
familiarize  bimself  with  some  of  the  more  im- 
portajit  appIicalioDB  of  his  twience." 

In  ooncln-^ion,  it  slionid  be  ninted  distinctly 
that  tJie  lalforxtory  nut  only  uurkD  wull  on 
;?r,  lik«  some  of  the  chemical  rcaettons 
i'liii'h  etiidcnla  are  wont  to  originate,  bnl,  as 
*  matter  of  fact,  it  has  been  fonnd  to  b«  ex- 
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is  dillk-nli  to  work  in  it.  It  way  safely  he  '»- 
sertpd  that  nil  really  valuable  forms  of  appa- 
ratus Or  arrangcmenl«  for  apeoial  operations 
buvc  been  taken  into  account,  and  embodied  in 
Ibe  building. 


THE  TILE-FISH. 

Is  the  itpriiig  of  ltf7tt  a  Ulouoeater  ftiibing- 
scboonLT,  accidentally  Itsblng  ou  tlte  litilF- 
Stream  slope  soutli  of  New  Kngluiid,  found  in 
abundance  a  Rsh  wtiieh  later  proved  to  be  new, 
and  was  described  under  the  name  of  Lopbola- 
tilus  oliAmaeiiontlceps,  but  whtch  tti«  (labermen 
named  tile-lisb.  The  Bah-oommission  later 
Ibuiid  ttiat  it  possessed  excellent  edible  qualt- 
tiea ;  ami  the  pmRgiect  of  thus  adding  a  new 
flsh  to  our  i>ii»t'eoaHt  lood-flHbeii  erratcd  a  j>ttr 
at  the  Lime.  So  bright  werv  the  prvsj^cta, 
thai  a  fishing- vessel  was  ex'on  being  OUcd  out 
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for  tlie  i>ur|>ose  of  catcliiug  tlii»  new  fisli,  when, 
in  llio  i?».rly  sprinji  or  IftS?.  ivjiorts  were  brouglit 
in  bv  \-CH3c1)t  that  d^Hil  tilc-IiHlu-s  were  seen  Hoiit- 
ing  in  imntcnsc  numhei's  over  ar«as  of  inauy 
sqiiflrf  miles.  These  dead  or  nearly  Heafl  flHlicii 
were  Dwiting.  hclly  iipwnifl.nll  the  wny  frijraoff 
Cape  [Inltcriu  to  Ximtiiclccl,  niid  insncli  iitim- 
l)i.-|-9  that  there  were  In  one  ease  estimaletl  to 
be  fifly  in  a  squaie  rod.  As  llipy  weiglieil 
from  five  to  fifly  poiindft,  even  nlloiving  fores- 
ug}Tcriitiut>.  llic  si<;Iit  imi»l  hnvc  been  strange. 
They  were  e.timiiiie<l.  ami  fuunci  lo  be  [jer- 
ftictly  healthy,  and  some  vere  eaten.  AU  were 
iiot  dead,  but  some  seemed  to  bo  bCDtimb&d  ; 
and,  when  pUced  in  tlie  Hun  ou  de<<k,  they  re- 
vived aufncrivntiy  to  move  the  min^cles  slightly. 
There  were  some  oUiev  fisbeB  among  them  in 


we  fin<l  that  Uiere  were  719,860.000  [MiiDds 
of  de.-id  fli*h  on  th«  .tiirfHce.  The  exlrctne 
nbiindnrK-e  of  these  fl«ht>s  was  never  imagined 
before  their  destruction.  This  de«triiction  i« 
not  irithoul  parallel ;  for  in  rcrlain  bay*  on 
tho  coo-st  of  Ijibrnrtor,  when  iceberga  have 
grownded,  cod  li.ivc  been  killed  in  great  nnni- 
bt-rs  liy  llic  auitden  dfLTeJist-  of  teiuiwrnlure. 
anil  their  bodies  washed  ashore.  In  Texaa. 
<luring  llie  Mesienn  war.  after  a  very  oold 
nighlt  enough  flnliea  were  wnabetl  on  the  hencbrt* 
in  a  henuinl>ed  eondilion  Lo  fnrnish  food  for 
tlen.  Taylor's  whole  army.  Other  enses  are 
revordt^d  where  volcanic  aetiou  has  caused 
similar  de»lriiotion.  Of  the  thcoHes  sitg- 
geuted  to  OKplain  the  de«tru&tion,  nil  wore  dis- 
carded but  that  of  cold  wator.     Volcanic  action 
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n  Himilar  condition  ;  hnt.  a«  none  were  ^ftved, 
ihc  »|)ecie3  L-jinnot  be  identitlctl.  Tina  great 
abundance  of  iMiral\zed  liahes  on  Uie  surface. 
wiUtout  any  apparent  reason,  attracted  much 
attention,  »nd  muny  causes  were  ascribed  to 
explain  the  phenomenon.  The  fish-eommU- 
sion  itself  made  im|tnriL>s  :  ami  the  following 
startling  Atati.'^tics  concerning  the  number  of 
dend  fishes  arc  Uikeii  from  Capt.  (blliiia's  offl- 
eiiil  ri'jwrt.  They  covered  4.2.'»0  square  milca ; 
and.  if  one-twentieth  of  the  number  recorded 
hy  the  man  who  saw  the  most  he  taken  as  an 
average  number  for  llie  area,  we  have  a  total  of 
1 .458,720,000  flalies.  Kveiiif  we  allow  only  one 
fi»li  where  the  olwerver  reported  40U.  we  still 
have  an  aatouuding  total  of  71.li:tf!.0D0  Hshes. 
Taking  ten  ponnds  to  lie  the  average  weight, 

■  KapriHliinKl  Oinn  •  ilnwfOK  liiuml  l>i  Uis  t'.  !^  aahctfia- 
■BlMlca,  ••  wen  thv  <uu  on  p[i,  ST,  RM,  t<ol.  ■«■ 


could  not  he  used  to  explain  it,  l>ecau8e  there 
was  no  disturbance ;  and  disease  would  not 
account  fur  the  phenomenon,  hecnuso  all  the 
flahes  were  pcrfeotty  heallhy. 

The  tilc-fi»h  is  u  warm-water  (lab,  and  l)C- 
long«  lo  n  family  which  is  ]»ecu]iflrly  a  troptcAl 
f^roup.  The  part  of  the  ocean  which  these 
li^bi^^  inlinbit  i»  a  portiou  of  the  rapidly  alo|)- 
itig  Gulf  Stream  itlupe.  A  narrow  belt  in  this 
region,  haviiiij;  a  depth  of  fit>m  aeventy  to  a 
hundred  and  lifty  fathonia,  is  so  iuduencc^d 
by  the  fJulf  Stream  as  to  hiiTO  a  nearly 
uniform  teinporatiiro  of  about  50°  F.  the  year 
ronnd.  Od  cither  side  of  this  belt  ia  one  of 
much  colder  water.  The  Inner  shallow  shore- 
water  ollen  descends  in  winter  below  Ai"  F., 
.ind  beyond  to  the  great  occau-deptha  theteni- 
peralurc  gradually  descends.  This  Iwlt,  Iwing 
so  much  warmer  and  more  imiforni  in  lemjMjra- 


JA.\VA(tr  9,  18^] 


SCIENCE. 


31 


tan,  is.  SA  a  natural  cnri«^iience.  Iiihabltod  bv 
a  tliireretil  fauna  :  in  Tnct,  hv  a  ti-o]iU-aI  dGej)- 
ava  faoim.  au  t-xtviision  of  tlial  of  the  WV'At 
Indies.  Not  Duly  lilt  lili--6!)li,  lull  cpt-taiiicnis- 
laceans.  are  exsinplL-s  »f  tll(^«e.  Xntiirftlly 
they  would  be  sensitive  lo  l-oKI.  During  the 
spring  of  IWi,  violent  nud  long-conti lined 
easterly  and  northerly  winds  prevailed.  aii<) 
oumoiou$  icebtirgs  stranded  on  tlic  George's 
Baoka  jiiftt  nortli  of  the  liell.  Wc  have  every 
reanon  fur  h«licviitg  tbal  tlivce  winda  carried 
the  tD«borr  waters,  which  were  naturally  cold, 
but  wliusfi  tcHifxTBtiire  had  been  lonrcred  by  tho 
slniDdn]  bergs,  acrasx  th«  ItoiTler-liiiu  and' into 
U»e  warni  area.  If  this  wore  the  cn»e.  aiieh 
delicate  unininls  as  the  tile-HHh  roiilil  iioi  |X)S- 
*ibly  stand  lh«  sudden  cJiange  nhicli  tlielr  luoro 
hardy  neij^hbor»  <'onid  pn*ily  live  tlirongh,  .So 
it  was  thai  the  tile-[ii<li  and  a  Iciv  ntlipr  fljiecies 
were  r.vtermiiiuU'd  rmni  tbetie  grounds.  AN 
though  tite  tish-cum minion  has  organized  manv 
«xteDSive  expeditions  for  tliu  sole  purpaae  of 
searching  after  the  tlle-fiah.  not  a  aiiigle  speci- 
men lini4«inco  lioeii  found,  eitlierof  tiictile-flah 
or  the  other  epeoics.  Whether  or  not  they 
still  exist  in  waters  more  soullieru  \s  an  open 
question;  bnl  we  tii)deri:*t»nd  Unit  Professor 
Verrill  Inslieve*  thoy  will  be  found  there.  At 
any  rati',  il  is  wrtain  that  they  are  ciilirely 
altsCDt  from  their  former  haunts,  and  that, 
if  tboy  do  exist  clftcwhcre,  many  years  mnet 
elapse  ere  Uicy  inhabit  thiH  Imnk  again  in 
abundauec.  Siicli  Btidden  changes  n-s  Iheso, 
and  local  extinctioii  of  «evt>ral  Apedi'A  by  such 
Birople  means,  cannot  help  throwing  much  light 
upon  paleontologicnl  geology. 

KAM'tt    .K.    T.111B. 


COSIETS  AND  ASTEROIDS  OF  im- 

WnttK  tbo  jear  18fM  liu  broaghc  no  com^u  of 
reRikikiMe  brlllinncy  or  poi>ular  inlorett,  compared 
with  the  couiulfl  of  IHSl  uc  IfiSi,  iieaTljr  all  tlie  comeCs 
of  the  jear  will  I'laini  mora  lliaa  onllnnnr  nuentlon 
atlhnlutailairfaaLrotiniDrra,  on  account  t>(  [IteinMieat 
which  ]«tl»che«  to  the  lavestigatloo  o(  ilielr  orblia. 
Ot  ih«  Ave  coinetB  sMh,  four  have  bccu  perloilic. 

The  Drat  eouiet  which  w  iliscoTflTMl  in  18M  b«- 
l»agi  {iropnriy  wiiU  lb<r  comets  of  iba  preceding  year, 
M  il  t^4a«d  i>«rlliehou  on  D«c.  26,  IS^'^.  It  vat 
iltK«'r«rvd,h«weTef.on  Jan.  7, 1S3I,  l>y  Itoiii,  na  ama- 
teur cbiervvr,  at  Hlibirnwick,  near  Melbourne,  Au«- 
Ualia,  — "a  faliil  nebulous objeci,  wtthnii  lU-deniieil 
CcoinJ  oondcnaailoii,  and  a  utiall,  Uiil-tikii  pmjei-- 
UoD."  ItwaiiwtvUlble  in  the  norllirrii  heiuiiiitivro, 
aad  wa*  iiiitler  obserration  for  only  about  a  moiilb. 
Tb«  tail  wa*  oii«  and  a  balf  degreei  long  on  Jan,  1^ 


'i'be  OrH  eoniai  of  t8SI.  in  »rd«r  o(  perlhehon  pa*. 
sage,  WH  LliaL  discovfred.  or  ratlier  re^Uenv^red,  bfi 
Broolm,  at  Plinlp-,  N.  V.,  «ii  Sept,  1,  I»83.     It  hi 
het'ii  conimonly  ktiowti  a*  the  Poiu-Brooka  comet, 
Foil  a  comet  qI  1812,  having  been  origioally  discover 
by  I'ona  at  Marseilles  In  that  rear.     An  account  of 
this  comi!t  haa  alruuir  apprarci]  In  Sdeitfr  (ill.  tfiU 

The  wcoiiil  cotnct,  in  boili  order  of  perihelion  pos- 
sa{{e  and  of  discover)',  was  that  found  by  K.  K.  llnr- 
nnrd  of  Naslivllie,  Teiin.,  on  July  16,  18^4.  \t  ih», 
time  of  discovery  il  was  a  iieltnloiin  object,  alighllj 
condeiised  near  the  centre,  ami  tol«rab)y  brigfau  11 
wfli  found  III  more  Id  hd  elliptical  orbit  with  a  period 
of  about  lire  and  a  half  year*,  \2ic  ekm^nis  bcsriiig  i 
very  uloso  resoniblancc  to  those  of  DcVku's  eiM 
( lSi4,  l.|,  TUe  cornels  do  not,  hfiwever,  a[>pear  to  ba 
identical.  Tlie  nearest  appnuwh  In  the  sun  was  on 
A-az-  18. 

The  third  comet  of  ISSt  was  diicovered  on  SopL 
IT,  by  Wolf,  a  student  at  llMdelbnr^  and  i»  atlll 
under  obMrvntion.  In  lis  pbyslcfll  iippesraiice,  llie 
comnt  bus  cbaiigeil  very  lllUe  since  discovery.  As 
far  as  I  know,  it  Iiim  nol  at  any  time  been  viflblo  lo 
thi!  naked  eye.  nor  has  II  shown  any  Inillcatloiii  of  a 
Ull.  When  cxainlneid  on  Nov.  IS,  with  the  iiia^w 
Inch  ei|uaiortat  al  tti«  Knval  olisrrvuiory,  iinditr  a 
magiiifyiiiu-power  ot  one  hundred  and  two  diatae*] 
Ut«,  It  presented  the  appearance  of  a  '  sliRhlly  oval, 
nQbiiTous  object.'  Near  the  c«nlre  of  th«  nrtmla 
was  a  bright  di4k  nearly  circular,  and  in  the  ccnUe 
ol  thia  dialc  the  ateliar  nucleus.  The  line  of  demar- 
cation between  the  disk  and  the  surroundini:  nebula 
was,  of  cuursc,  i-xlreinety  uncertain;  but  measures 
uiadu  wilb  the  Ular  micrometer  gave,  rouiibly.  a  di- 
ameter of  l'oU''foi-tbeouieriicbula,andiidianiuierof 
IS"  for  the  04.'ntral  dislt.  I'singthudUlanci-i  glrnn  in 
Krueger's  ephemf^ri*,  llieiR  inenjiir^*  wi^iild  represent 
distAiiee*  of  (orty-si'ven  llioiDrnnd  a.uJ  sereiity-flve 
liuti'lred  lulksreaptNtively.  liy  far  the  invst  inlcrcat- 
ini!  feature  of  the  comet  is  Its  orhlt.  Kriirccr  has 
assigned  a  period  of  about  six  and  sevetiUt'ieotha 
yeata,  but  there  Is  no  evidence  ot  any  previnu*  ixpiiear* 
ante.  nereniarkslhataiUioTetunti'ln  1871  and  1878 
ic  was  unfavorably  ailualed.  In  1801  anA  1801  Its 
situation  la  favorable,  If  we  can  suppose  lliat  It  fol> 
lows  the  same  path  as  at  presi^nt.  Krueger  poiau  out, 
furlhcrmorc,  that  in  the  early  part  of  19T(  Ihc  coniet 
must  have  suffered  conaMiTabju  ptirturballon  by  Ju- 
piter, nnit  befurt-  Ihnl  lime  It  niny  hare  been  followhig 
an  entirely  different  (Kbit,  reriliellon  was  pasaeil  on 
Sept.  MS. 

£nclM*s  comet,  tbe  moat  Interesting  sliortperlod 
coiueU  has  Just  been  reported  by  Heuretsor  Vouiig.  It 
is  extremely  (uint,  hut  will  ftrow  aomewhat  brighter. 
It  will  not  reach  perlbftllon  till  March,  l^&. 

To  complete  the  list,  we  should  luealion  a  'sus* 
pectod '  comet  to  which  some  iutonrat  is  attached.  A 
faint,  round,  nobiilou!)  ohjcct  was  found  by  .Spllalcr 
with  tlie  twenty-seven  Inch  refractor  of  the  Vienna 
observatory,  while  searching  for  comet  iKVi,  III.,  on 
the  moniing  of  May  2ft,  18S1,  Unfavorable  weallier 
prevented  a  re-exsmlnallon  of  ibis  place  till  June  IT 
and  in,  when  the  object  eould  no  longer  be  seen,  nor 
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rOiiU  it  be  founil  ftflomitnU  near  its  jimlirtcil  place. 
It  is  iLill  iloubliul  wli«tli«r  tliia  wu  ibp  oxpeclnil 
c-umM. 

Durliig  Uie  jvar.  tell  u«w  uUirnitU  or  minor  |ilaii«U 
luiv«  be«n  (li««>vi>i-i'ii,  making  the  iaiaI  luiTolxtr  now 
known  two  hunitmil  Aud  fnrlr-Hvfi.  Th«>  iiow-enniAr* 
ore  M  (<illi>»»;  (SWl  Hiiuvria,  tllBcovi-reil  I'V  Dr.  J. 
I*ni)eft.  at  VIeaiin.  Aiwil  SO;  mi\  lltiXitLn.  Iry  Pa- 
liM.  Jtiiic  27:  I'd.'iS)  \>j  Kimn-f.  at  BrHIn.  .)uty  1; 
CtSa)  l>y  Pnllsa.  Aug.  ih;  (^Ut)  Vanadli.  I>y  Boretiy, 
»I  MarMlltea.  Aug.  27:  (241 1  Ueniiaiiia,  by  Dr.  K. 
Luther,  at  Diiuidiliu-f,  Si.>|il.  12:  (312)  Kni-iiiliilil,  by 
ralita,  SepU  32;  mS)  by  Paliu.  Seipt.  3li:  (S44)  by 
ralltt.  Oct  I-l;  (dUI  by  I'nllsa,  Oot.  -^  (ai  Hnt  )al(«n 
for  Andromachel.  W.  C.  Wisi.ock. 


FVRTHKR 


.VOTES   rtjV 
ISLAND. 


BOGOSLOFF 


Ax  exauiiriatitHi  <if  iIm*  ofliciai  raporl  uf  ('av>. 
Hi-aly,  Ueiil.  rai)i<*«ll,and  Dr.  TeiD3.DS,  uf  tlie  V.  S. 
rvve II lie- culler  Corwln,  and  of  Iha  dnvriii|;i  and 
photognplis  by  wbkk  it  iti  aecoDipariicd,  »SSnr.U  a 
l«w  funh«r  nol«*  oC  tntDrcsi  in  ngan)  to  lliii  rc- 


«iTor  In  earlier  nieaaiircmeiilB,  Ii>c)u(lUiie  our  »wn; 
*lnci>  Mte  1eii)[ih  uF  Die  peak,  wTiicli  raunol  bate 
cbatiitv'l  much,  in  lUilyalHiiil  a  [liuiiwuul  fevL  Tbe 
earlier  i»[lnial?t  uf  lht>  Iielglit  at  GrvwinRk  wvnj 
iiboui  duuble  llH  ri'al  lielglit.  The  leiiileiicy  l»  alway* 
lowanl  iivercMirnalliig  »  hrifiht  when  tlinv  ia  iiatb- 
Ing  ndJACniit  for  ctvin  pari  KOI,  and  Xfiiralc  ntoiiiure- 
mt;uta  froiu  "ii  8liipb<L<ant  arw  uxtrvmelj  difficult.  The 
Miulli  Fpil  ut  Huii'ojilfjfl  ha.i  ctirtaiiily  IiicreaMrd  itreally 
in  lirnei.li  ^incc  rccvnt  tllsliirbancei,  and  tiuw  mraa- 
itres  aboiii  clgTiteen  Iiiinilrcd  fecc.  whea  piirvloiisly  it 
did  nm  eseeeij  une-tliird  Ibu  ifiiBtii  «'(  Hoc i*» loll. 
Tlit-  imrili  end  of  liuKoalnfl'rliu-*  m-arly  verdt'^lly  uiib 
1  Rort  of  cave  at  If  liaM.  Tlia  iliore*  <>(  Iwilh  peaka 
are  frlngcil  wtth  large  waler-woni  bowlders  of  hard 
rock.  Th«  aait  iif  the  old  peak  nixi  spit  ia  in  ii  »4)Ulti> 
eut  byviut  dlrcclton.  'fhcre  ira»  nul  the  allsbCent 
«igu  of  rcccrnl  viilcaniam  about  ii;  ami  ibo  cra^ 
were  ihe  liaiiiit  «(  niyriaila  of  blnN,  but  ltii>  cruin- 
blhid  t«  »cxW.  Tbere  arr  no  Iiirds  on  ibo  Lew  pe*k, 
and  tlio«e  accidentally  entering  Its  vapors  are  quickly 
suttocated.  .Slitp  Kocb  rises eighty^aeven feci,  and  Itsa 
bL'nnelernttd  abani  twmiy  f«et  above  lu  old  level, 
judglnf;  by  Ibc  bitrnaele*  eilll  clinging  to  Its  sides, 
Tlie  apex  b»A  iruiul-leil  »  little,  and  in  lese  squarely 
cut  than  fnnnerly. 


,\^~^'^i^^ 

'V--V--         '^>.^ 


iMieiwi.>)ri>  nii..tM>  ami  -iirr  riniK.    rnn<* 
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niiirkable  Islaiitl.  It  ruay  be  rcfjillcd  that  the  new 
pmh  u-ax  tint  «rcn.  so  far  .u  now  known,  by  Capl, 
Anderson  at  llie  Mallliew  Turner,  SeiJt.  27,  18S:i.  anil 
that  tberefore  tbe  application  to  It  uf  tbe  name  of 
Cajt.  Hague,  on  the  jniund  thai  he  ws«  lIic  discov- 
erer, OS  auggSMEed  by  Ltent.  Stoney,  Is  erroneous. 
Wo  prefer  10  retain  [he  prior  nam«  of  Grewingk,  wlio 
fir*C  collected  and  discutsctl  all  lite  cxi»tinj{  datu  in 
relation  to  tlic  island  and  Its  changca. 

In  regani  to  the  IJogoalofT  peak,  llie  im-u  obnervv 
iloiiM  determine  lliat  it  roniain»  a  Uiki-  or  ivnirjil  Inn* 
Citudinal  wall  of  laniinafed  rock,  probably  volcanic, 
<>(  wblch  Ship  Rock  may  be  au  outlying  spur.  The 
top  and  end*  of  Bogusldff  are  entirely,  and  the  tide* 
partly,  uneovert-d  by  thodiatnti-Rration  otav^ry  fnab!<» 
KM*  of  diflsrenl  charartcf  from  the  core.  The  liigli 
alutrp  pinnacles  ubtiitwd  in  1^3  apjirAr  to  hu*e  bci^n 
destrayod  by  tlit-'  commotinns  allcndioK  tbo  nphcjival 
Iti  Orewinjk.  The  hijiheM  (cnM)  point  ia  now  nlmnl 
thrccliundrcd  and  thlriy-foiir  feel,  the  centre  iwolmn- 
dred  and  ninety  feel,  and  Ihu  urst  pari  thmi  bundrvil 
aiiil  Iweiity-foiir  feel  In  lieigbl.  These  dIHer  *lighlly 
from  Stonoy's  fjgiirea,  and  considerably  from  previous 
tneasnremenis.  Alluwinf;  for  all  Ihe  probable  dimi- 
nution in  hri]-bt,due  to  various  cuudc*,  wc  nrc  con- 
viiiMd  tliat  a  l*n;o  part  at  the  dUcmptuicy  is  due  to 


Grewingk  ia  lead  »liar|i  thnii  Ik'^uttoft.  M  newly 
as  could  be  ilctcrminnl  ihrviiEh  llie  sieam-jrts,  llw 
Ulgbesi  peak  of  lirewlngk  Is  lees  than  tour  hundrpd 
am)  Iiriy  teci.  uml  Its  base  U  tooieivbat  OTcr  tltTM 
thnuinnd  fei>|  long,  A  deep  ravine  which  apptirently 
represenU  the  crater,  but  Ir  loo  full  of  steam  H»  af- 
fowl  n  fair  view,  extendi  in  a  north -easterly  illreelkin  , 
tkroiiKb  lh«  upper  thiH  of  the  n)n»,  uml  cut*  oK  a 
peak  »tiuih-eiuit  from  It,  i-atlmaicd  to  be  four  hundred 
fi-et  hiKli  and  abuiil  one-flfdi  the  volnuie  of  the  whole 
summit,  rtip  side*  of  <irpw1ni;k  riie  with  ii  slope 
varj' log  from  ten  to  forty-five  deiireeii;  uearilie  ba*e 
il  U  gentler:  atiil  lUesurtoee  of  soft  asheo.ttilckty  cov< 
ering  broken  rock.  The  ilojie.  after  the  flw  three 
liiindred  feel,  becomes  rtt-eimr,  and  chiefly  of  kwiiely 
piled  rocks;  attwu-thlrds  of  the  total  lieigihl  Uf.n\  tho 
iiaso.  a  wall  of  volcnuic  pudd hi i£- stone  checks  furllier 
progress.  On  the  north-west  side  innny  irresular 
rock*  apiiear:  Iho  other  tides  are  more  thickly  >trewn 
Willi  ,i«heii,  'Hieif  1»  ito  lava.  Many  aleaui-jela  are 
vitlbli,  t>ut  Are  nulKelraii  or  only  purr  slixhlly.  In 
one  place,  two-thirds  of  llie  wny  up,  theri>  i«  a  gmnp 
orfiftoeujetsonanearly  horlxancal  plane,  which  were 
notable  fflrtlKforctwill]  which  the  vapor  was  emitted, 
and  for  ihclr  Intcnnltvent  ragidar  pulsing.  All  Ibe 
vents  were  siirrtiunded  withitendrlticanlphurcryslaJa. 
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Then*  were  but  [«w  ftud  sJighi  iuLrtfi-in>inbi«*  esperi- 
*a«eil  b;  ilic  pari;  nliil*-  on  the  iaiaiid.  It  ift  qitlLe 
|M«tib1«  lliat  il>e  >(iil  DOW  coiiiiectinjE  lli<;  Inro  pcuks 
to*lalFrfom«iioii.  nutcKbtingatlhctJneQtBtLgue's 
tiniu     Siii-li  wpii.i  n)«>-  be  roTmctl  or  deHrojed  In  a 

■  Kinislr  winter  storni.  Tlw  Corwhi  imrty.  Ii«w«rer, 
tlitiu-itil  ihit  liMl  ruvrely  IiMm  i!t<Tali>>l  rmm  cliv  >f«- 
b«l  wlHi  Stti|>  Ibirk.  but  wiUidut  iIm>  |Mu-ltclpHtli>ii  of 
tlir  dIiI  |>ruk.  It  i«  at  prreeiil  oompuied  of  Dne  black 
«Bi>i|,  aiul  gray,  blatk-apaii^il,  v>At«r-irori>  p«I>ble>, 
wlihoal  r«gMjitii>n,  and  iimy  In  cnvnr«il  with  breali^i-a 

^•]•tril•g  IwaTT  itrirma.  It  It  lets  Ihaii  fuur  iIiuiimki] 
t*xX  loDf.  atitl  about  lhre«  btituln-it  nml  iwcnty-nix 
fm  irldc  at  )t>  narrotieat  pan.  W.  II.  Pali.. 
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Wk  fvimxiHcD  lu-day  twu  iliagrams.  sbovltig  Uw 
rwirM  <>(  the  eplil^uilc  of  cliolc^ra  In  I'aria  in  Savtm- 
\tr.  TbAf  aro  both  lalcMi  (funi  rL>cfiil  niitiiliem  i^f 
Ike  ft'vte  /M!!''ntifiii»f. 


Bsunlning  tlip  nrat  illagnui.  wo  Hud  iliai  the  ttr-% 
cuar  «9it«red  lh«  liovpila)  an  K«v.  4  ;  Uial  on  tlii;  ISlK 
tbcrn  were  tm  new  cosc^:  aiid  ibal  lli«  number  ran 
Up  very  rapMly,  until,  an  ibc  lllli  of  Kuremlwr,  one 
bunOreil  and  ililrty-tworiew  rim-s  weif  ri!|H>rted  from 
Ui«  b<>*|>ilitl*  alone.  Fnim  lld^ilnio  ibf-  ntinibnuf 
CAM'*  ilfminlilieil,  until,  nn  Nor.  WI.  Utpir  wera  but 
two  newf^ases,  and  lii'odeadia;and  I  Dim^d  lately  afivr 
tKIa  the  nciivity  of  iii«  cjiidemk  licennio  fluipniid«d. 
l*afcitig  tli«  tulnl  niimlM-r  of  i.-aiwa  rw-orilod  (l,0(ai, 
anil  c<>iu|<ari)ig  li  widi  ibo  nunibi'r  of  dvatlo  (&73l> 
wv  have  n  inortnllty  of  oT^  — a  rntlivr  slartlin);  rv- 
*iill,  iinilcr  till!  ci re uninl Alices:  fur  it  may  be  taken 
for  (ETUI ted.  tlinl  under  tlic  care  of  a  limpltal  *talT, 
It  auywliert.  ihe  hv»t  rcstilta  are  lo  brobtkiniHl  In  the 
tiwaiitiem  of  ibl»  i]iw>uc.  It  miiy  be  »ld,  ;ii)il  witb 
how  init-oh  Initli  wit  (In  not  know,  tliat  oiity  tltH 
w«TU  •Mii«s  w«ru  (•ni«rMl  m  iltp  hiwi>llal*,  :itid  lliat 
mauyol  Uicne  «ren.>  murltiinid  »t  Ibi?  Iini«  of  eiilraii«p. 
Uur  iuiprvMion  ta,  hoo^crur,  that  tliocsMwwfrvafMr 
roprocniatlonof  tbe  avrrasc 

T)ds  illagrain  presents  also  tbe  tuual  cbanclerU- 
tiiTK  of  a  ctioli-ra  rjijdemtc.  the  si«ge  of  liicrvaae  (Nov. 


Viu.  I. 


*'(i;.  -2. 


Iti  lotli  o(  Iticiit  Ibc  double  line  U  the  oiirve  of 
death*;  liul  In  fl^.  1  tha  alnuU^  lim-  >*  th«  CtirTc 
of  caarS  adtnlttod  U>  Ui«  bospilal.  wliiUi  in  tin-  -  it 
Iwlkalwi  till-  tolAl  tiitmlier  uf  (kailiB  In  tlic  clly  and 
limiiUnU  taki'n  10{»!tliFr. 

TliF  niiinbvra  along  tbe  ffmt  of  Uif  <llacm>i>  Indl- 
«aifl  tbe  da^  of  Ilia  montb.  Tbe  vertical  colunins 
ibow  the  Nunibcn-  of  eniriv*  and  of  dealli*  Id  Og.  1. 
and  th*  munber  of  ilpalh*  In  lig.  S. 


I'liii.  Ilip  tlMJonary  btagi'  (Not.  10-U).  aiid  ilie  |)erl- 
.«1  o(  deelln*  ISot'.  l4-ai(.  This,  "f  oour»,  b  bni  a 
ivpn-scntaiion  In  mlnlatiin)  of  wlinl  iterun  in  out- 
brvaki  that  BW  »tirv«d  over  a  greater  eitoiit  of  llwfl. 
Tbe  auddeuncn  of  iLc  decline  of  the  epidemic  may 
lift  due.  In  part,  lo  tlie  vlgoroiu  mcwurcB  taken  to 
■t»tnp  it  out;  but  Ita  diMppe4ran<^>  U  to  be  oicrllwd 
OMMtJy  to  the  froRll  of  ihR  ln«t  of  the  monlli.  wblch 
were  fminenl  and  railier  *««••  ro. 
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Tbo  sctcoitd  iliA^nMH  pr»<«nti  hi  a  graphic  iiiftiinflr 
tbc  c'^ruparAlirc  nle  of  nnrulity  Iii  anJ  oui  <if  tli« 
liiiapiliklti.  Kruni  it  «<■  liriil  that  llin  taUl  iiumbi^r  o( 
<l««tli»  from  clujlirni  (ndii  Nov.  8  U>  Sor.  30  wm  BIB, 
antt  DmI^M:)  ot  thvw  touk  place  In  Ihe  city  at  large 
We  rejjretMceediiialj'  tliaL  ihe  mial  iiitnilnvr  of  cuffi 
III  tli«  city  Is  iiix  at  liaiid  f<ir  piirpoi^ti  at  cimijinriiinn 
Willi  LliutH  ill  ilic  li<i«|iiutl'.  Tliu  i|ii«ti«n  of  ilip  nd- 
vaniiigos  or  lin*|)jul  lr«alini>iit  Tor  bucIi  cai«s  if  nlill 
Ml  open  uue  in  curtiiiu  ((Uarteis,  jliiJ  nuy  be  vvlUed 
iji  H>uie  meoauK  l>y  a  study  uf  thin  c|>idcmlc. 

TItiT  conclusions  tu  be  drawn  fmm  ilie  i;liarta  are 
that  the  Diitbrcak  wai  mil  au  cxioLdt-il  onn,  iillli<iii|;h 
ll  wai  u'idtly  iHHiim^  ilii-oiijiliuut  tbe  pixirpr  part*  nt 
iht!  city;  Hint  iU  vinilrnce,  at  a  vbolc,  wa«  cijiiai 
Iv  tliat  of  «lli«n,  the  rata  of  mortality  bolng  fully  up 
to  the  average;  and  Uiat  tbe  rcc«ni  ailvanccu  lii  nanU 
lary  sciiiiice  aro  not  y«t  aa  Ihoronglily  poHiftctod  and 
cry«ialliKCd  Ibat  tltclr  application  to  jiructical  pur- 
pveca  pn>diii.'ca  a  ilbible  etfeci  in  tliv  ivstniiiit  of  a 
P«8tlleiiet',  nlieii  nciirrinic  in  a  Inrxi;  rlly. 

Wliat  tuny  be  done  In  a  smalt  comniutiliy  wlilcb  Is 
Ihoruujtily  under  niedical  voiitrol  li  llluiilriit<^  liy  iiii 
account,  by  Mr.  (rlbert.  of  an  ouihruak  of  i^IioIita  nt 
Yport.  iiisar  Ilavm.'  Tlii*  •■pidomic  i»  »  fncerptting 
and  coinplnl*  in  it>t  details  at  a  laboratory  e:tp«rl- 
mont,  Tlio  cunmuuiliy  i-i  «iuall  and  isolatrd,  con- 
(jilna  eixtovn  hundred  inhabitants,  and  Is  out  vf  tlto 
direct  line  uf  travel.  Tbo  source  nf  the  disease  waa 
traced  with  precision  to  twusallora  wtio  reached  the 
village  Sept.  lis.  Dim  uf  lliem  Imil  hml  an  alliick  of 
cbolera  at  Oue;  and  on  tlio  day  nfter  bis  nrrlvnl  ai 
Tpurt  bv  snaked  h1«  soiled  clothing,  and  tiung  It  out 
lo  dry  In  front  of  bla  liouBe,  allowing  lli«  dirty  wniAr 
to  run  aloii^  the  >.Em«t. 

Pfoiii  lliis  nidus  the  disease  slarted,  aitd  Ihere  oc- 
curred furly-two  caaei  wIUi  rl|;hi«eii  dealbs.  Without 
fullowiuK  lh<;  aciMunt  furtlicr,  It  will  be  Intercstliii; 
to  read  fjibert'aconcltislous — Jualinabic,  appareMtly, 
from  thi.'  acconnt  wblch  he  give*.    Tlirj-  nii;  — 

1.  That  tholcra  n'a*  brciiijthl  ic  Tp<>rt. 

2.  Tlint  it  wa*  bniiighl  by  hi^nfUclenily  dUinfecled 
clothing,  inlteil  by  cholera  dejecta. 

S.  That,  afii-r  this  clotlihiK  via  waghcl.  it  bccanit 
Ifae  agent  of  i«vcio  and  rapid  cuiiliimliLallQU. 

4.  Thai  llic  cholera  was  propasAied,  by  means  of 
fiODlogion.  from  liausi'  lu  li'Ouse,  without  Ita  lieinK 
ponlble  to  altrihulv  a  sluele  cax!  to  Ilic  Iratispoita- 
Uon  of  Ihe  sperfiic  (tenn  by  (he  air. 

3.  That  the  sanitary  nieusnres  taken,  alllioiigh 
Incomidete.  inaxniuch  as  it  was  no!  puiaibln  to  wepa- 
rate  llie  nic^k  fntin  Ihi;  nvll,  wei'e  «ulliciciit  to  himjip 
out  tlio  epidemic. 

0.  Thai  the  complete  dfslruction  of  lli«  cholera 
(lojecin,  and  llio  dixinrcction  or  deaimcTloii  of  all  ef- 
fi^i^ls  Foiled  by  ibem,  seem  to  Ij(>  xultlcii-ni.  U>  j<iaiji[i 
out  ail  cpldcuik  of  the  illseiuv,  when  il  hiu  not  at- 
tained I'll)  great  pni|K)rtloii)i. 

1.  That  I lagion  by  the  air  |Uio  common  accepbi- 

lion  of  the  termf  appears  to  be  an  error;  for  at  V|H>rl 
tbrM  nniu  and  Uiree  phyxtclnn*,  or  tlii'leiit*  In  uieJ* 
ioine,  Iivu4  for  a  month  under  the  niasi  favorable 

■  BmMMtmt,  Um.  «.  imi.  Ko.ir  f.  vn. 


ootidltlona  for  talcing  the  disease  by  IliU  channel. 
Tbey  all  escapetl,  wiili  no  furtlier  precautions  than 
laking  Ihelr  int-aN  >I,  a  dlslaiirc  fn.ni  the  ch>t)em 
pallents.  and  molding  the  handling  of  motsi  aiid 
soiled  clothing. 

8.  The  question  of  water  has  no  bearing  In  this 
caite,  for  thn  vety  goiMl  rcaion  Hint  lliit  Y)Hirliiii  nc tcr 
drink  any. 


-4.V  AMERICAN  COHMVNE. 

Thehk  is  at  jiresf'nl  a  witle-siircnd  feeling, 
both  among  iicholai's  iiiiil  men  of  ntTiiirs,  lli.it 
Ihc  liiiu-  liii.t  outntr  Tor  uii  .ilininlotiniuiit  of  (tint 
woiioiniL'  nK.-lbo()  w)iich  eonsisiod  largoly  in 
verbal  fjutblilvs  and  acliolasUr  coiilmversiea 
ttboiit  ili-linitiotis  uf  cuiiccptioris,  &iul  for  a  sub- 
slitiitlou  b  iu  place  of  a  carciVil  cxiinilitiitioii 
into  tho  iilieiiomttna  of  this  wonilerrnl  life  of 
toaa  in  society  whitU  has  receivtU  sc  little  at- 
tention from  scienw.  'Ilic  fiue-stioH  is  asked, 
"  Wli  V  not  4lti(ly  ccononiic  iiltftnjnM'ii.i  ilb  we 
sUuh'  the  pUcnoin<.'na  of  plant  ornniinni  lifu? " 
And  surely  it  seei».s  dh  iulci-esting  and  as  iin- 
(xtrlittit  to olisene  the  social  tift>  of  mnn  na  thnt 
of  nuts  in  nn  nnt-hill.  It  wns  with  this  convio 
lioH  that  Dr.  Sliaw  tnidcrluok  the  ]>rcpnr»tion 
of  this  lillle  vuliiine  oti  rearia :  ami  tin  was 
Oilly  coiiBiriouB  of  the  fat't  that,  hi!  «n«  tivniing 
com  mil  Ilia  111  from  ti  uvn  sUiiiI-poiut,  ns  i»  shown 
by  these  woi'ds  tiilc«ii  from  tb«  preface :  — 

"  A  great  ntiiiiber  of  boohs  and  article*  hav«  been 
writmnin  r«ccnt  years,  dltenoiingitnctaliain  and  ooin- 
mntiUm  In  the  nlisirnci:  .  .  .  and  there  would  Im  no 
re nuDii  f»r  Llin  pivsi-m  mitiio^rn|th  if  It  »\*i\  iiiiilertiH>k 
i«  eiilur  ihii  fiT'Ul  of  ui-ncral  iliicunnhm.  Snrh  is  ii'il 
11*  |>ur{K>tte  or  plan.  Certainly  the  movt  coiintion  de- 
fect 111  the  current  literature  of  social  and  political 
questions  consists  In  the  tendency  to  generalise  too 
liasllly.  Too  little  diligence  Is  given  tosearching  for 
the  fuels  of  history,  and  to  kUulvIng  wllh  minute  al- 
leniion  ibc  actual  o.viKrlcncr) of  men.  In  ih«  follow- 
ing pnsen  an  attempt  is  modo  to  pn^Mint  the  history 
of  a  alngle  cflmmiiiiKlie  enierpHse:  .  .  .  in  nlettin 
Ita  inner  life  aa  a  lulnlnture  social  and  political  "r- 
gaiilsin;  loshow  what  are,  in  actual  expi'i-letjce.  tlie 
illfllenltles  wliich  a  coininnntstlc  society  rin'ouiiiera: 
and  to  >liow  by  a  Mrlos  of  pen -portraits  what  manner 
of  men  Iho  i!ntGr[iriie  has  rnliatod,'' 

To  pivpnrp  himself  for  his  task.  l)r.  Shaw 
read  tho  works  of  the  Kreiicti  cx)iiimiini»t  Calict. 
the  fnnnder  of  Icnrin,  the  imlilifniioiis  of  other 
IcAt'inna,  and  pnssod  n  n-cek  with  them.  This 
volume  is.  thon.  a  careful  study,  conducted  in 
tbe  spirit  of  modern  Hctenci>. 

Ifnria,  with  ila  romantic  and  interesting  liia- 
tory.  I*  au  example  of  pure  coiuinunisiu.  and 
as  such  baa  imixirtaiit  Ii-hsoiis  to  tc-iicli. 

Icml'i:  a  e/iaj-fn  in  Me tilttat ii o/ri-mmuitltin.  By  Alskiit 
Siuir,  I'li.D.    ictrw  Vork  aail  hoadun.  It.  I'.  t'utHam'*  Son; 

1U4.  » -  sw  p.  ir. 
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One  Impression  galbercd  Vrom  llie  pages  of 
this  work  is  Ibe  almoet  religious  fervor  with 
which  ooioniiiDlste  uredevoletl  tollieir  pecullfir 
•ocittl  i-recde.  Ritlioiili-  i>t  iitiabic  <o  tiini  tliom 
«»i<le  n-om  th<^ir  piirposcs.  and  rcitcated  fnil- 
iiFft  (loos  nol  sliake  their  fiutli.  Ngjenlcing  of 
thp  rlinmift  which  Mic  conimiiiiily  at  Brook 
Farm  found  in  their  liTv.  ami  tlidiuiivrillingiK-ss 
to  change  it  for  the  '  hisnrifs  of  Kg)p(.'  Dr. 
aUavr  remarks :  — 

• 

"Somn  nunh  (mling  m  llml  cwnin  to  Iji*  piirmn- 
nnntl)'  rrtKitinl  by  attnoKlall  u')i<tli»r*  «Ti-r  eiig^igeil 
in  cntnTniitiily  life,  li  is  a  nuliililt'  fnci.  ilntt  iiihiiv  nf 
thcnc  pirnpte  vrbii  liave  triilinteil  in  tliv  wurkof  titiman 
aia«)iwriition  liiiv«  tlieir  wils  woiiilvrfully  iiulckeiieil 
th»r«bj,  wbll«  the  «ne-s(d«(ln«es  of  tli«lr  devplop- 
ment  leiid*  totlcppcii  aiid  onflrni  tipiiilom  once  re- 
celvBd.  T1i«  111-faled  colonies  of  lb)bprt  Ouen  h&it 
passed  Into  ibc  lilntoty  of  'pxilnct  soi^latistut '  a 
ccncrfttlon  w-  "'"J  yc-t  tlic  nritrr  hiiD*clf  miitlit 
d«*ifnNte  o)to  Kiiil  Aiiolli«r  aikI  iuiutli<^r  of  ibc  >io«r 
tcnersUe  Miociaieitof  Owen,  atill  freali  wiili  eniliusU 
MiB,  am)  warn  wiUi  Bympatlir.  for  every  propo«e(l 
■octal  reform.  Tlie  laet  of  ilie  KouriJ'rfii  piinlantie- 
rlndlnppeared  b«forc  ihu  nari  )mt  ni»iiyiif  tljc  men 
wbo  were  etiga««i]  in  tlicm  luay'till  Ixi  (ouuil  wres- 
tling with  lli«  pr(>bUins  of  co-opr^rntlnii,  or  fiouniliiig 
a  way  B I  ■nmetliiiig  man)  rxiiicnl.  Irnrinotirfi  nuni- 
bavMl  ita  liuiiiIniiUor  tlbclplm.  M<i»l  of  th«m  harn 
dbappi*amJ.  Mrniiiiiuly  Awall»n*ril  ii|i  iii  the  maAt  nf 
Aneiicaii  mriciy;  liiiK,  It  llii-  inilli  I'liuli]  bu  aAcer- 
lailteiil,  llier  wuiilil,  in  nil  tirolinliitity.  Htill  t>«  found  to 
beeanimunlsiA  at  heart"  (pp.  I7<t,  177)> 

A  second  lesson  which  Icnria  tcaiihcs,  is  that 
the  UiOiiriiUies  in  the  wny  uf  a  realization  of 
communiatn  have  extat«c1  largely  in  the  imper- 
f(M.-tiuDs  uriiuman  uHliiro.  Alt^.-niptnto  erect  a 
social  fabric  of  n  new  d(?sign  have  sitstti-rc^l, 
biwauae  the  bnililing-mau.>n»l  was  not  strong 
eoougli  to  rt^isl  the  strain  to  whicli  it  «»»  xuh- 
Jected.  U  is  a  swet't  thing  for  lireUnen  to 
dftell  together  En  unity,  tint  inity  n  ttioi!l  illin- 
cntt  thing.  While  in  Nauvoo,  III..  th«ir  Grxt 
siettlcmenl,  CatM?t  early  leads  one  party  of  Ica- 
rians  En  violent  attack!*  on  an  opposite  paily  : 
nod  Uic  controversy  waxes  warm  and  bitter, 
until  a  disastrous  split  separates  thn  two  hcc- 
tioii»  permanently.  Cabot  dies  poor  imd 
broken- hearted  in  St.  Loiiin.  hi.4  adherents  are 
soon  scaltcnxi.  while  his  opponents  Tuund  n 
new  settlement  in  Iowa.  Unl  theae  latter, 
naitod  in  po%'erty  and  trial,  are  ntiat>Ie  to  en- 
dare  prosperity  ;  and  a  young  and  progressive 
unwilling  to  accede  tu  the  jjolicy  o(  their 
conservative  elders,  eti'ect  a  separHlion. 
and  prosperity  have  never  remained 
with  the  IcArians,  but  they  have  never 
Mfised  to  persevere  in  hoiM*  of  better  things. 

One  of  the  most  interesting  and  lit  the  same 
lime  touehing  passages  in  Dr.  Sh-iw's  book  is 
tliat  which  deKeri))eii  the  beginning  of  a  syHtem 


of  private  property,  tind  tlie  reIcntle«8iiM«  wUh 
which  it  was  suppressed  as  wuon  as  disfovered. 
It  apjjcnrs  lliiit  the  jirivilcge  tisd  been  granted 
C'fleh  family  of  etillivating  a  amall  plot  of 
gnjiind  silt  rounding  the  lionse,  in  Midi  inaoner 
fl>t  the  members  thereof  thought  good  :  Lhiswms 
the  origin  of  ih«  qtR'Sllon  of  the  •lilllo  gar- 
dens' {•  lespetihjardiua'). 

"Ev*T>i¥lierc  pl»e  In  llie  ciimmunliy  llir  IcariSD 
mottii  <b1I  foreadi,  eacli  for  all|  was  llic  Invariabh) 
nttr.  If.  in  ilipon*  niailrrnf  Iheso  liny  plot*  ntvlmn- 
\ng  llieir  liiiiriHi'  (loriiicilni,  ili«  IcarlaiiB  alloved  ihe 
iili^a  (if  '  mfum  rt  litiim'  iimlitiously  lo  enter,  and  If 
lliey  friiniit  a  ki-rnpr  <.'tiji>ynii-iU  in  tlir  lli.wrts  or  lite 
gr:ip«»  beciiiiHe  of  iHk  (orbiddMi  but  ilci  irioun  fense 
rtf  oivnersliip,  we  iuiihI  uot  (.■otidoiiD  them  tm.  Iinr«b- 
ly,  nor  lmp<r.i«)t  their  eonimiinlBBi.  There  iriu  aomt- 
lliinj;  nnhle anil  pathetic  ii>  tlie  mnntier  with  uhich 
t.hrsp  'cltoyens'  and  *  clloyeiineii'  put  iway  iliu  ac- 
ciLr.^nl  tUiiic  when  ibry  awoke  to  a  i-calizaliim  of  the 
fact  dial  tlio  sarilcflA  weix-  introducing  a  daDgerous 
elemeiit  of  iciiliviiluitlUni  aiid  iiie^unlily ''  (p.  101], 

This  unpretentious  little  liook  on  Icaria 
may  he  commended  as  a  eoniributiou  to  social 
Bcieiioc  well  worthy  of  careful  |>eru!ial.  It 
may  be  proper  lo  stale,  in  concltisinn.  that  the 
hook  wn«  pre»enle»l  by  Its  aiillior  to  the  au- 
llioritif-:*  of  the  .lotuis  Hopkins  university  as  u 
thesis  for  the  dcjcrce  of  Ph.O. 


r/M"     PllYSlOLOOiCAL     ANATOHY    OF 
PIASTS. 

This  is  the  best  elcctch  at  plant-life  that 
we  have  seen.  The  author  criticises  ftnchs'a 
view  that  the  cell  is  merely  passive,  and  itliows 
that  vre  iuu»t  recognize  liolli  the  sejtarale  indi- 
viduatily  uf  the  cell  and  Uie  corporate  unity 
of  tlie  complex  plant,  though  tn  the  liigher 
plants  the  independence  of  the  cell  is  largcly 
fluboitlinnted  to  the  general  weal.  Kc  also 
njecls  .Snclis'a  •  Fundaiueiilal  system  '  of 
tissues  AS  being  a  heterogeneous  assemblage, 
and  as  in  no  sense  a  physiological  unity. 
The  right  elasaiilonlion  of  tissuea  is  i^^liown  to 
(lepeiKl  neither  on  ctnbryologv  (for  mature 
tissues  show  no  emhryolugicnl  unity)  nor  on 
collocation  (wlielher  outside  or  inside  tho 
thickening  ring),  but  on  their  actual  alriieture 
ns  rclalcti  lo  their  fitnLliuns.  Thus  the  tissues 
arc  arranged  as  protective  and  nutritive,  — the 
proleclivc  iiiclufling  dennal  and  skeletal  (or 
mechanical)  syalems  i  and  the  nutritive  includ- 
ing absorbing,  asoiimilatiiig,  oondiietiug.  stor- 
ing. re>>piralory ,  and  secreting  organs.  The 
bulk  of  the  book  is  occupied  with  the  anatomy 
of  the  plant  a«  dependent  on  its  runclioiis. 

Von  Dr.  O.  HABiKijisur.    L«ltlitl||,  ^filmann,  I4M.    ia*3U 
p.,  Illiulr.     t*. 
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IJudcr  lUc  {irotvoiivc  aj-stria.  ne  l^nrn  tliiil 
cork  rikI  L-iitivlf!  are  a  kimt  of  ftit,  lllii.'  lallow  : 
tilt.'  coi'k  l)>eiii>j;  iitipermeabli.-  to  cliaugca  of  tem- 
pcniliire.  bikI  so  ni.-ciiriiig  slowiip™  i>f  (Veziiig 
am)  (liiLwii)<^.  Tlio  spvoiul  nL't-it'liniisoretln'ri'iil 
oUa  liave  also  been  Toiind  by  Tvndal!  U>  lie 
iiHcrnl  ill  |irnvcntit)g  tli<^  e9('ii|)ct  Df  wiimilli  by 
mirlil,  iiiiil  nvpr- Ileal i iig  liy  dny- 

The  riK'clijiTiical  symvm  inclmles  bast,  wooi- 
cella,  mid  scltTt-nchyme;  some  partjt  rcHiKtiti;; 
pulling  forces,  othrnireiiifiting  pressure.  The 
liA^t-lDirofi  of  miiny  plnnla  imriiiutA  iron,  find  in 
some  caiM-»  r^  c'li  »tVL-t  of  cqiinl  crosB-svclioiu  in 
tlicir  [lowpr  of  benriug  wcigliW.  BcfoiL-  niDler 
llif  wBlle  of  llio  l>aHt  may  Ihifkeii.  lieL-ominji 
vollciicli.vme.  Hini  Itic  wiiUn  *>f  caiiibi  urn -cells 
]nny  nisu  ihlckeii,  us  ii  nK-anit  in  liotli  cnscn  uf 
storing  fuutl  wliit-li  is  givvii  buck  in  !i|)r[ii;4. 
As  a  general  rule,  stems  are  atren)^bciied  to 
ix'si^t  piv»»>ire,  mid  rooli^  art-,  fortilircl  against 
iigiiry  liy  pulling :  nnil  liciiet-  llic  cirruliir  jir- 
ranjp-incnt  of  mccliaali.'«l  tlcmcot*  in  tlio  oac 
cniii'.  nnd  Lheir  axial  ailiialion  in  the  oLtier. 
fiiit  HtPDift  growing  in  water,  and  aerial  ixiots. 
imjvciim;  the  m)nditions,  nnd  apeoi-dingly  Hie 
structure :  »o  that  vcv  t-omc  to  havr  ruot'like 
slKHis  and  ulito  !iU>m-Uke  rootn,  Tlif?  venuLioii 
©rieavt-aUilireeteii  lopiwlecl  liieiii  Ti-oin  injury, 
and  auniolinKr:t  to  roll  llicm  Ui*.  and  no  miiii- 
tnizc  ev:i|iorotiun.  .SdiuctIl'svosiii  arid  I'L-gloiit 
ha\-e  *  wulor  ti§siif.'  with  largo  reservoirs  of 
wnter  for  timei)  of  cirought. 

UooHiiiirs  are  aiitisidtiiry  lo  tli<*  jiiirfaco  of 
Uk-  yoniig  roolloU  for  iilworbiiig  wnt*-!.  mid 
may  occur  on  ii ndcrjjroimd  stem*.  Tliey 
alioiind  iiioHt  in  iilniiti^  iiiliablting  dry  pkcpa 
and  ill  iIioni;  wblcb  Irnnspire  ficcly :  and  are 
ftlisont  from  Coniforn*'  jwtio»e  Iransplratioii  it* 
low)  mid  from  niar«li- plutilH  (wlierc  tbv  water- 
.4n|>|ily  \<  alniiidant). 

Ttii;  siMjcial  Qsttimilnting  orgHiiB  ai^e  the 
piilisiiilf-t^'cih  of  the  U'uves.  tin;  '•iioiigB-eell^ 
being  only  subsidiary.  Bit)  llic  s|>oti^c-L'c1l» 
arc  ini]iortnnt  rf>r  triiti8]iii-utiou  ;  ;iiid  iii  lieccti- 
trce^llll:Iell^(-l4  iii^nn^liiiie  liavcmiicli  i-ali^mlc- 
tiasiK-.  »liil.->t  llioM'  in  simile  liiixi'  nioiit  sponge- 
tiasue. 

On  tlie  ooiiditctiiig  system  (Uitung«ayj>te*n) 
our  aiitliui  inakcH  a  nide,  ^nd  we  think  n  .iiiMi- 
liablp,  departure  tVora  nincnt  ilt"-trines.  Ae- 
Coi'ding;  lo  .^aolix,  tkc  vesacls  of  |ilftnt*i  contain 
air.  and  the  wood-cell«  ciiirj*  wnii-r  in  the  sub- 
xtance  of  their  wulU  (ne  inidcrstiind  that 
SnHiK  hsR  given  np  thi«  view).  Ilalierliiiidc 
sbuws  Hint  (lie  Witter  In  thu  eell-wulls  is  prob- 
ably fixn]  ns  if  cryslallizwl ;  llial  the  spring 
wood  eondnelH  waier  rn[Hdiy.  ttioiigh  it  in  tbin- 
wallM  :  that  vralt-r  ha»  been  shown  bv  f  liibiicl 


to  be  incbe  vciHtfla  :  that  in  |iiiliii)taiitltn-c-fcrii« 
then'  is  too  little  pro>».Mieliy]iK<  tosaliafvSaeliy's 
doctrine ;  and  that  Sueb»'&  L-.\(>eriinents  were 
defective  ami  wrongly  iiilerpri'led.  The  wood- 
cells  nre  meivly  nnH-liHiiioal.  und  the  water 
asevmls  thnixtgh  the  vessels  an<l  tracbeids. 

Though  the  vessels  may  eonlniii  Bir-bnlilile.'it 
they  do  not  eomjiiunieate  willi  intercelhilar 
itpnecji  or  with  ^toniata,  and  the  low  teiiMion  of 
iJit  air  in  tlieiii  would  favor  a  siictonnl  rather 
tbiin  a  HU|iplyiiig  funetion.  They  have  water 
boUi  by  day  nnd  night.  TIm*  nir  np|>eaiN  in 
them  when  Uie  day  is  somewhat  advaiieeil : 
nnd  the  allemute  luibblen  of  naterand  aii-.  like 
Janiin's  tubes,  favors  Elfving's  view  of  tlw 
aacent  of  the  water  by  'steps  '  (ns  »  wnt4-r  iii 
Xahire  immes  il).  The  tniiisverse  wait.'*  of 
some  ve»ist'l8  (as  traeheids)  uupporl  btarcb, 
wtiich  is  too  heavy  for  Biiids:  and  the  thin 
nienihniiien  permit  llie  .slow  piuwage  of  water, 
bill,  atop  the  passage  of  air.  In  pitted  (tIIs 
or  pitted  traehciUs  the  dilTusiou  surfaces  are 
enlarged  at  tlte  pit«  without  the  walls  l>eing 
weakened.  Tlie  wide  diicLs  of  rnttaiis  alforrl 
<)uiek  parage  for  water  by  dirainisbing  a<)he- 
sioti ;  whibt  watcfplnnta  have  few  closed  ducts. 
The  long  vess<;l8  are  for  through  paaasge  ot 
water,  and  aboiind  in  Rteni.i;  but  traebeida  ai-e 
for  local  supply,  and  ]ii-e«loniiiiale  in  loaves  of 
phniieroginiis  nnd  in  MJine  cryptogams. 

Anuliier  purl.  uC  the  cuinluetitlg  system  is  lite 
eondiietiiig  |)arcnchyn]e  of  the  Itaves  and  stem, 
inehidiiig  tlif  imn-nrliVHio  of  the  (lbfo-vri»<'ular 
iMinilles.lbe  uiediilhiry  rays,  and  tlie  Irunspiireiit 
parenchyme  aroiiinl  tlie  bundles  of  the  leaves. 
These  cells  convey  or  store  carliohydrnles,  as 
March  and  sugar.  Their  proximity  to  the  vrs- 
»el8  indicnteR  osmotic  notion,  by  whlcli  w&Ut 
and  Kiibstiinces  in  solution  pass  out  ami  in; 
the  L'ondiieling  tissue  aids  in  the  transmiwiiiiii 
of  water :  iiiid  the  ve<iin>U  may  aid  in  the  trans' 
fereiice  or  atoriii^t  xtC  nirboliyd rules.  Thu  coii- 
duetiiig  pTirfuchyme  of  the  wood-i-egion  joins 
neigbboriiig  ineduliniy  i-uys,  the  eoniout-t  of 
whicli  eaii  pn^M  radiidly  in  the  stem. 

Tlie  coiidiiclini:  SMileni  for  the  prolelds  Is  the 
cuinbiform  cells  and  the  sieve-Kilfes,  itie  jier- 
foralioiis  of  the  latter  iMjrniittiiig  the  lianamis- 
sioii  of  uiidissolveil  siilmliino'n.  Alilk-dnrts 
"iban'  in  the  fmietions  of  lJii>  sieve-liibeti,  cdaeli- 
ing  i-vcvi  in  llio  ban*  of  the  ]inlifiado-ccIlB  of 
leaves,  ami  being  abiindnni.  vihi?n  the  sieve- 
tube.s  are  few. 

The  passage  of  air  is  by  the  (ntei-cel hilar 
spacea.  ('arl>on  dioxide  eaii)>cncli'ale  the  cuti- 
uic ;  and  l>otU  stomata  and  Icnticels  can  open 
and  close  no  as  to  regnlate  the  supply.  Tlio 
stoiuatA  of  pUntii  inhnhiling  nriil  regions  ore 
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kept  permanently  closed,  or  ure  proieotccl  by 
aole-ebanibers  :  nixt  those  oreomenaarsti-iilaiita 
cannot  close  atnll.  In  sunny  plaues  the  iiiriii 
Lho  [iit«rwlliiliir  HfiniviK  \s  in  motion,  lui'l  iiiny 
ht>  ol)Mrvo4l  pn^ingont  hy  the  slomftln.  Dur- 
ing tlie  life  ol'  the  t'lnnl.  two  mii\ima  iil'truns- 
pirnljou  occur:  (1)  in  yoiitli.  th«  sir  iMiKshif^ 
tliroi>gh  thit  »nfL  enlii'lo ;'  (3)  In  suUilt  life,  whi^n 
it  |iasM^  hy  Uh-  stomatA. 

The  HUggrstion  of  Sachs,  that  the  narrotr- 
neeiei  or  the  eell.t  of  niitiimn  wooci  of  Upch  re- 
sults Troin  t<.*iisi<)ii,  'm  iiuMatisrautory.  hccnuse 
tlie  cbauifc  fiiini  1>roa<1  to  tuirrow  cells  is  .••tiil- 
den.  au<l  ihv  lensioii  upon  the  young  nocxl  is 
nearly  tliv  untut  tii  nntumii  m  in  »j>riiig.  How 
lite  rlilTi^rence  ii«  nitiseil  iit  not  known:  Inil  it 
l>cii4-lils  Hie  tree  by  ntlanling  wide  channels 
for  !» iilentiHil  snpply  of  water  for  the  opcuJDg 
lejive-s  of  spring  ami  for  the  exwiiive  iraiis- 
pinitton  of  »utniiii-i',  ami,  oti  the  other  tutDd.  hv 
providing  ihickoes*  and  ati-fiogth  to  meet  the 
strciia  oririntcr.  ti.  MAi_-ixi6Kii:. 


rHowtHift>GE's  pifysics. 

.\Lt.  who  am  inlereslMl  in  tht>  iinproipinenl 
of  ftlenieotary  science-teachinif  must  i-ogani 
with  no  little  interest  thr  iiiinoiiiiCLnK-nl  tlnit  n 
pliysieistof  rrofessoi-  Truw bridge's  deservedly 
high  ropiiUitioii  «i»l  greni  experience  has  tiilteii 
tiuw  to  prepare  a  text-book  in  physics  for  acv- 
ondai'v  mihooU.  *  Tfip  new  phjisics  '  is  cer- 
tainly not  of  the  oortimon  typi-  of  te^tt-booka, 
aud  it  will  be  generally  welcomed  ii8,  In  many 
rta|iC(.i».  n  new  departure, 

Kxerviseti  in  measurement  occur  froni  the 
begimiing,  ami  the  slmlciit  is  shown  the  im- 
portnocc  of  '  lliiding  out  things  for  himself  at 
»n  curly  sUige.  'l"he  liook  is  rich  in  tttigges- 
tio(M  fonwrning  the  construction  niid  u«-  of 
simple  tbnni  of  sppiiroliis.  by  muiiiis  of  whirh 
imporlaiit  ptiyeicjil  umstautx  im^y  he  dot^r- 
mined  with  >>onie  prL'eiKJoii.  Kor  Uni^itr  meas- 
utvinuut  ench  in»tniinenl-s  na  ilie  vernier,  the 
Hpberometer.  the  nttlietoiiieter,  Jiiid  the  micro, 
ocofw  Jir\ti\  oobwfli  micrometer  eye-pieee,  wbiob 
are  ol\cn  among  iJic  more  expennive  applltinces 
of  31  phy*icid  laboratory,  are  describi-d,  and 
their  construction  so  pbinncd  ks  to  tempt  utiy 
euterpriiiing  high-school  teacher  to  undertake 
their  niHiinlacture.  Several  ingenious  inrtbod^ 
of  mcaturing  small  intervals  of  time  arc  intro- 
duced, and  moi^t  of  them  Arc  so  simple  that 
their  vahie  ran  be  testeil  nt.  little  cx|)en<>e.  By 
means  of  these  nieibuds  the  Uws  of  motion 
are  lnvc«Ugftted  ex{>onnientully :   in  fiict,  the 
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attempt  is  made  to  discover  what  these  Iaw4 
are,  and  not  merely  to  verify  ttieni.  The  eU\- 
dent  i?i  tanght  how  (o  dundlritcl  galvanuraeu-rs 
Hi>d  electrometers,  and  how  to  use  thetn  in  elen- 
Irieal  measnrement.  In  whorl,  what  way  be 
termed  the  UlKtratory  mcttKxlof  tCHching  cic* 
nientar^'  ph^vslcs  Is  lulopUal  by  the  auUior  with- 
out reserve. 

Rtit  it  is  a  great  diflappointmeiit  to  And  a 
book  containing  ho  mucli  that  is  fresh  mihI 
original  «o  msrnH!  by  crror>i.  many  of  which 
nrc  tcnlly  serious.  'Hie  laudable  altempt  has 
been  mnde  to  pid  the  student  in  |io4«e»sion  of 
certain  prineipU's  of  prime  importane>>  which 
lire  gCDcrally  to  be  found  only  in  the  college 
Icxl-bomk.  and  not  always  there.  In  the  ili«- 
eiission  of  some  of  these,  mistakei^  of  con»id- 
eiublc  iiiagniUidc,  and  lilatciiieiitK  that  arc  very 
Hiisleading,  liare  tiufortiiiintcly  found  thetr  way 
into  the  text.  Of  Iher^c.  some  of  the  rnoMt 
seiiouB  are  to  be  found  in  the  chapter  «n  mo- 
menta of  inertia.  In  attempting  to  calculate, 
without,  involving  the  element  of  time,  the 
force  with  which  a  steel  spring  strikes  a  {>eii* 
diilum  ball,  some  iiiconsi»te.iit  and  exti'uordi- 
nary  equation.'*  ojf.  prxxhiceil.  A  little  flirlhcr 
on  the  rpjuicr  wdl  Im>  aMtDtii^bed  to  llnd  it  de- 
monstrated <  ?)  that  in  a  lever  the  prodiicta  of 
each  force  by  the  ttgnarr  of  its  distance  (Vom 
the  fulcTum  are  equal :  an<l  on  thiti  proposition 
the  principle  of  luoineuUs  of  iiiuitia  is  allowed 
to  rest.  Tlic  sLatvnient  i*  also  mnde  that  the 
radius  of  g^vmtion  is  the  length  of  the  equii-a- 
lent  simple  pendulum  ;  ami  tlus  error  ix-nnenles 
tbi-  whole  trealmenl  of  simple  nod  coiujjound 
]H)ndulums.  In  the  definition  and  discussion 
of  e^t'i'l*"^'^"*''^'  Biirfaees  the  false  assumption 
in  made  that  force  is  constant  over  such  n  »ui^ 
face.  Frelirainary  to  the  consideration  of  tbe 
work  done  by  an  eleetrie  currwnl  wilt  be  found 
a  brief  disc»&''ion  of  llie  dimensions  of  force 
and  work,  which  is  obscure  and  misleading. 

Then'  will  1m?  considerable  liilTerenpc  of 
opinion  about  Ihc  propriety  of  inseriing  in  nn 
elementary  text-book  such  mattL-r  ms  the  de- 
termination of  the  value  of  tbe  olim  in  iilwohite 
unite,  the  measure  of  the  horizontui  oou|>o- 
ncnl  of  Ihf  enilb's  ma^etism,  and  the  mcns- 
nre  of  eleolromoLive  foroo  by  the  •  throw '  of  a 
gal  va  nometer-  n  eedle . 

The  book  is  extremely  siiggeslivc,  and  will 
be  found  of  gre&t  use  In  the  Lands  of  the 
enthiisiaMtio  ti'iiehcr.  A  sncond  edition  will 
doubtless  be  free  fiom  the  numoroua  raisttikei 
of  the  present,  whicli  Kin  hardly  be  regarded 
as  a  safe  guide  to  one  not  already  toleraitly 
fumiliar  wiUi  the  underlying  pnociples  of  the 
*  aew  physics. " 
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yOlES  ASD  NEWS. 

A  KtiVEL  crcnt  IrariRpIrcil  At  BusU>n  Uit  Wcdnc*- 
duy.  In  tha  celcbrnlloti,  by  Dr.  U.  Soy  Jeflrie*  and 
ttU  (rieiitli.  ni  [bi^  (.'oiil«i>iilitl  af  Dig  lint  liallouii  viiy> 
ngo  nvcr  inuili!  Hcnn*  Ili(>  ICiiglJsh  Chmiiii'I,  wtiirli 
VM  unitTXukvn  hy  liis  gntndfadier,  Dr.  John  J^r- 
Iries,  on  Jan.  7,  IISS.  lnt1iUm>iin««ion.  Dr.  JeOrie* 
hw  liBiipily  pririt'ij,  in  tlie  citrmnt  nuinlwr  of  tlio 
MoQazlM  of  American  khUirn,  iho  orlglnftt  illnry  of 
Dr.  Joliii  Jeffiift-.  IlKiBrriitetj  by  ilii*e  excelleiii  por- 
tniU,  oiie  reiinsifiiiliic  litui  ax  lakliij;  Ilia  voyage. 
The  account  of  lb«  tnp  l>  vxcn^Jinely  iiiter«slinE, 
and  Inltl  in  vory  olmple  language,  B«it  many  per- 
NOna  vruuld  iloubilM*  lie  in  «re  altm'ted  by  itie  naiv.- 
nccnaiit  of  liU  r>.-i:cpii<iii  hi  P>iriii,  xn(\  tli<i  linnnt-« 
vrbid)  b«  r«eei*c<l  during  bit  »ix  weeki'  rv^iJ«iic« 
Uiure.  It  Rireta  vivid  picture  of  «o«:i>3ly,nt  (be  time, 
In  that  gay  capllal. 

—  A  party  of  CIpftnan  enploritnt.  conilaling  d  Dr. 
Knrl  tun  cl«ti  Siviiivii,  Wi]h«lui  von  dea  S(«tu«ri,  itnd 
Otta  Klaut,  ba»  juit  rvaclicd  Ella  de  Janeiro,  after  n 
Jonriicjr  of  five  niontbs  ihroiigli  the  Icnst-lcriown  pari 
nf  llraill.  Starling  from  Cuyaba.  rapiial  of  ili«  prnv* 
iiK-e  of  Nnitn  <  iriniii.  in  May,  tlit-*e  (j«Mtli-ic)(-Ti  wpiil 
liy  land  In  oiiii  of  tint  hi'ml  watt-rK  nf  ilw  Xirigii.  —  to 
u'hiL-li  they  gave  the  name  of  Itnlovy,  In  liimor  of  ttie 
|irtt>id«iit  of  3I»tUi  Urouo,  who  fumi^liud  mi  «»cnrl, 
and  in  other  wa)«  ai<l*d  iJia  oxpedilion,  — and,  vm- 
linrttiHgupou  iliit  airvaraln  barh  canoes  ma>1e  fur  the 
purpiHe.  rrnclifd  cbi^  ininitli  «f  ih«  XitiKii  In  Octo- 
ber. Tltc  jiiiimcy  wa*  rendered  diingcrous  by  tbe 
liiinniieruliti^  rapW»  ti(  tbe  ilver.  and  by  numerout 
Irlbea  of  Indiaiit  who  hail  nevL^r  bi^fore  aiwn  a  whitn 
man,  Ixit  wmt  infrly  aivoinjiUilK^d  withnui  a  liii^JA 
Beriona  accidont.  The  rrsnlt*  prniriM  to  be  of  great 
gi'iJI^nipliicBl  and  vtbnolojpc.il  lolvreil.  Tbc  Xtt)i;u, 
which  I*  Ihu*  nd>]«il  to  tliu  tTTinll  nnmber  of  Umniliaii 
ri?arH  that  have  been  accurf\lclycsplorcil  and  inappod, 
hu  been  tltc  1eaai  known  of  all  the  sreat  rlveis  of 
th««inpire:  and  ita  ralit'y  lian  Ivtcuine  Ibt^  <'riilri*  of 
tku)  unknown  Indian  connlry  fmni  Ihp  drivlnu-ln 
of  the  inun?  Intractable  trlbSR  by  tbe  advance  of  civil, 
luiinn  along  the  Ti>eanlln*,  Tapajna,  and  tippor 
rar«Kuny.  It*  lowi^r  eonnw  wm  explored  In  l^'J  by 
Princo  Adoibcrl  of  PruaitiM.  to  a  point  above  lb«  great 
bttnd;  bnt  tiii'  ii)i|>cm)tir»e  haaniily  \tt*:n  known  from 
Uic  Momeirbnt  rasue  arcounrt  nf  inl«<ionnrics  aiid 
traders  of  colonlnl  lline-i.  which  have,  until  recently, 
been  urarlooked  by  Braxllian  {teographttn.  Itepns 
•cnt^d  with  tolumblc  arcuriu-y  on  the  carlinr  ina{ut, 
it  hns.  during  ib«  Xnta  thirty  or  forty  y«ar9,  been  a  wirt 
o(  geograiihloal  sliuttlccock,  each  aacc^edlng  map  iu- 
trodueinK  •omo  erroneous  correction.  An  imiiorUuil 
atrcam,  lUo  raranatlnga,  an  alHuontof  tb«SAo  Manoc), 
brjuich  o(  the  Tapajo».  or  porhaps  the  upper  conrAcnf 
ihai  river,  wm  Orst  traiisferrMl  to  the  Xingd.  When 
thii  mistakv  waa  dlacuvered.  ihrtiuuh  a  rnnmillalinn  of 
ancient  dnciimcnt),  anotbrr  wav  romniillcd  by  taking 
three  or  four  degrceii  from  the  lenglh  of  the  Xlngii 
oil  the  aiippoiition  that  tJien^  waa  not  room  for  iia 
tawKe  n^ar  the  parallel  of  111°  touth,  between  tlio 
PaniiiBllnsa  and  tb«  Araguaya.     The  pretent  en- 


plorera  report  that  the  river  flowi  Ihrongh  a  Hoe 
country  vory  abundant  in  rubber,  but  that  it  !■  loo 
mucli  obatructcU  by  raplda  to  b««oinQ  a  coiumcrcial 
highway. 

—  AgrkulLuraJ  exporlinenU  eontiiiiia  at  Mou^iton 
farm  iMunntalnvllle,  Orange  county,  N.T-).  on  the 
gfjioral  plan  adopted  in  ISTO,  but  with  aoine  ex- 
t«n»ii^n  and  moditication*.  In  the  iin*  of  aRrieui- 
ture  piu|»er,  the  chief  work  la  tho  comprohentlv? 
Htnily  nf  the  Indiaii-t^orn  irlanl,  and  experlnieiitH  In 
rotation  of  crop*,  n-t  inauKiirnliil  by  Dr.  M.  Mil<«. 
Ten  acre*  are  devoteil  toiht«  branch.  One  report  ha* 
been  publlthed.  and  aitoiber  li  In  preparation.  The 
exjK'riineHl-orehard  platiicd  by  Profesior  Feiihallow, 
and  i^nvcring  tb  vm-  wft.  ii  iloitiif  riiii-'ly,  and  proiniac!* 
resnlta  of  valne  t.i  hurticiiltiiral  iiil*<rr«t».  Umcoto- 
logical  ob»«T»lioiis  are  carried  on.  — alniosphoric, 
aurfacv.  and  tubtrrrancan  l«iDperalurvs  ruc«ivins  rn- 
prclal  ait«tillon,  — and  an  nnniiat  report  in  printed. 
In  this  department,  instrnmcnls  have  been  talrly  In- 
(tailed  to  aenure  conUiiiiuu*  recoitls.  It  ii  to  dtflBeuli 
to  Ihoroiijthly  provide  fnr  animal  experiments,  tliac 
these  have  been  nndnrUifcen  only  in  a  aoiuewhat 
desultory  way.  MIscellaneoua  Invesiljtnllonx,  all  re- 
lat<-d  M  praotkn.1  farming,  are  carded  on  na  time  and 
vircuiutlanccs  pcnnit.  It  it  undertlood  Ibnt  Mr. 
Valentine  \»  In  lesrcti  of  tbc  right  man,  wilK  scl«ntiHc 
Iraliiing.  fAcnliy  for  uri;;inal  reM'Brcli.  and  l^le  for 
farm' life.  In  take  llie  imnifdiaiurharceof  the  esperl- 
meiil  depaniiieiit  .it  Unuiihtoci  farm.  Tlie  time  of 
Major  AlvnrU,  genernl  nianaaor.  Is  lo  occupied,  that 
hn  can  only  givu  ilio  work  uf  thi«  dcpurtnieiil  a  gen- 
eral iuperrlslon. 

—  W.  Eiippvo,  editor  of  the  iffltartiUyfHM  idf- 
»ehr{fl,  has  pubHaht'd.  nccnrdlne  to  Prtermnnn'i  mff- 
l/ieflunfjf^n,  a  chart  of  the  zones  uf  tempentturc  from  a 
iiuw  jMilnt  nf  view,  havini;  taken  as  a  dlvblotial  mark 
Ihe  length  of  ihi'  Ii«t  sen«oiui  according  lo  their  leal 
relations,  without  reducing  tliem  to  an  1d«al  arsmgo. 
11k  tropical  (one  embmcos  those  regions  In  which  all 
Ifac  inonllu  arc  hot,  thai  is,  Imvc  n  tcmprralnrt-  of 
3t)°r;  tlie  subtropical,  Lhosc  In  which,  ilurlng  from 
foiirlriclevciiniontlis,  the  meicury  reaches  that  point. 
The  temperate  zone,  willi  from  four  to  tnitlve  months 
in  whkh  tbe  ruling  tein|)oratnr«  Is  fmrn  tO"*'.  to 
sn^C,  he  divided  Into  regions  which  are  marked  by  a 
nnlfnrnily  tt>m|>entte  eliniale^  those  in  which  ttto  siini- 
uiers  are  hot,  and  thoiw  with  a  inoclerntt^  summer  and 
cold  winter.  Tli<-  frigid  lonc  contains  only  regions 
with  but  from  one  to  (uiir  muntha  «(  moderate  tem- 
perature; the  polar  circles,  Chosn  where  in  n"  mouth 
diH-*  till-  meri'ury  reach  10°  C.  In  addition,  there  Is 
thoH-n  oti  thm  chart  the  lionndary  of  tbc  northern 
Ice- 1)0 id.  Ihe  Isothennal  linn  of  10°  t\,and  llntlHiuiid- 
ary  of  the  four  monlhi'  cold  (under  20°  C.  J  In  lliO 
a«rompanying  eicplanaiion,  Mr.  Koppen  |M)inlB  out 
lli«  inllueiici*  "f  temperature  ujion  tho  orgaliic  world, 
—  ghiiw-9  that  the  l>ouudarle)  taken  by  him  very  often 
KSrcc  with  lliu)>e  of  distribution  of  sjilioal  and  plant 
life. 

—  Dr.  I.acerda  of  Klo  Janeiro,  who  has  for  tome 
voars  been  investigating  the  sabject  of  inAke-bUea, 
DOW  states  that  the  pcison  of  otiier  anakea  does  not 
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iliffpr  in  iu  cBr<.ns  (mm  UiaL  ot  llic  raltlnniikt, 
a.  Tlew  alto  niklninlaol  bj-  Dr.  JIIicIidII.  Tlic  cur« 
f_menn»  ut  inji'ctlnx  i>criiiangiuiate  of  soila  Into  the 

>i»  ta-rri  «iil>jr«:r«l  t"  furtb«r  «xperinienui  by 

xHr.  LACvrri&.  These  prove  iIirI  tlie  lnji>«tlt>n  mTittbi) 
fresh, kBd  Aoue  Ininiedlauly,  mhI  wtiuld  be  of  do  avnil 
It  Die  titt  hud  pttnptntrA  nn  art^rr :  Alto  Uie  itijcclloii 
miiat  ■■(•  riiAilo  rr<v|ui.>Dtty,  and  all  rrtim'i  llii-  l>iti>.  lie 
liaaaliYiwIi'cunxt  several  nuics  v(  luuka-lttlv  tlivr«l>}. 

—  Tb^  HuuUn  ;;«n^rgi[ihicnl  >ocl«ty  hu  roMlveU  a 
r*|Wrt  from  tlv  RMtmlier,  M.  A.  T.  Adriniiuf,  vlio  U 
irax-clUng  Ui  tlio  Allal  «nd  &t/Mi  miK«<».  Aft«x 
iraicnine  tlii;  Shiip.ili.ilkA  Tom,  hr  (utloweil  lh« 
cnnrar  of  thr  river  Kcinl^ik.  a  bniieh  or  trfliiitar}- 
o(  llir  Ulu  Kem.  In  these  regiaiis  be  met  wllli  only 
a  feir  ftu><iiAn  irxlM*.  hut  found  ft  cotony  uf  Kutiiaii 
di»»oiile»i,  vfa()s>>ul(>dnt«r  llieChln9«frrniili(>riii  llic 
lim*  of  Ibe  Pairlueli  NIttou.  and  i>)ac«>il  the  triioln  of 
lh«lr  joint  |)ro|M'rtj  iind«r  !)>«  uncoiitrallcil  ailm(ni»- 
Iralion  of  thvlt  leader,  forming  lheniselvc«  into  n 
kind  of  comiauce.  Tticir  occu|iWl»ii!>  arc  ^riculltire 
Mill  liiiniiiis.  Thv  native  pi)pu1ali(>ii  wliieli  siirrouml 
ibtfta  nianiif.viur*;  n  wirt  of  felt,  and  hare  ksimwl 
lo  wear«  a  lltfiie  of  irlld  hemp.  Tbey  pri>pare  an 
Intnslcailng  (Irtnk  from  milk,  wlileh  ihev  consume 
In  lettable  quaatilr.  ThKte  pi-<i[ilM  who  liri!  in  the 
ha«in  nf  Uic  rlv«r  K<ttnull<  arc  SdtynDiacin,  or  KnjantM. 
Tlwy  iliiiilay  a  r>?iiintkali)«  eapaelty  (or  iiilting  witli 
nei;;1ibQrlr>i;  ntcca  vrltboul  beiiie  merKed.  — n  procvM 
wlilrli.  hoitrvtr,  ]>uc>rmda  belter  nith  Turanian  ami 
nuolo  than  witb  Mongolian  irlixK.  Thcrr  exlat 
•ome  InportAUt  and  hiterealln;;  monuments  ot  the 
(Mat  Mnonn  tl>c«e  Sajraniaiin.  nbo  trtf  aNo  knuwn 
under tlienpfiellalion'Tulba,'  in  their  liiirj'in^-plaires. 
Th«ae  trv  ellber  marked  by  coiiit^al  ealnia,  or  arc  Hat 
areaaiiirTouii<)«d  by  a  circular  row  »f  Atitm^t,  wbieh 
are  oom/'tim^a  [il.un,  Inil  often  rnvnrAil  with  (igtir«s 
an>l  loacrlpUona.  and  b<>ar  in  »<>ue  InManei*B  rude 
r«|imcniatlo»n  of  the  hiititaii  figure,  Retnaina  of 
•arrifke*.  gciMTally  o(  n  lione.  are  found  near  the 
(ouibs. 

— The  Itu.<uUii  csplocer,  CoL  I'rjvvaliiki.  Bin-nt 
InLanmcni-rin  exptortnit  the  plaleaii  lakes  of  Tliihei. 
I'be  lielghl  ot  IhofiC  at  the  source  of  Ibc  Yellow 
Hirer  he  ratiuiatea  at  13,500  feel,  and  those  of  Uio 
plalnaii  at  a  thoimiial  fnct  iiioi<-.  The  elimaLn  ho 
•I^SCrilMa  M  detestable,  «o1d,  snow  or  rmin,  iho  whole 
HiRiniur  ihrMij^b.  The  •quantity  uf  rainfall  brought 
from  the  linlian  (>cean  by  the  •ouLli-wol  mooioon  J* 
sa  great  tliai  all  »iiiunier  the  noilh  of  Tlilbel  la  one 
emt  Bwamii.  FInh  and  qiiu4trii|)fita  are  nnnieroae, 
hinl»  mrr.  ibi*  flnra  (xior  but  pcciihar.  PrjrvaUki'i' 
piny  wof  tvlce  aitacked  by  robiwn,  whom  they  suc- 
cesafnlly  repnleed.  He  mMna  to  eomlnite  btf  esplo- 
nuiaits. 

—  Almiit  ten  per  can  ot  the  plaiita  collecictl  In  tbe 
u(irtlf«««i«rn  Mexicati  >iaie.i  by  recent  cnllenton' 
fnw  to  be  new  gpeclea. 

—  rrof.  Darid  S.  Jordan  has  bc<:»  appointed  |)n>»i- 
ilsntnfthe  liiiliarianriiverslty. 

—  J.  Uitller,  ali<!mian  niinitit; engineer, haa  applied 
Btectrolyais  to  the  rvciiflratii<n  of  liiclii  cofna.    The 


|>rnrtic«  utitains  of  ivduelnt;  the  ^SSSnTover- heavy 
eotita  by  dianulrin^  off  racne  of  the  metal  wllb  acid; 
but  In  Germany,  at  leut,  no  ailenipl  haa  hliitorto 
been  made  to  add  metal  to  the  coin  by  eJectronJopoal- 
lion  in  order  lo  hrlnii  it  np  toibi  iimpcr  weight.  Tltn 
nielho<l  an»irer«  well  for  small  lantr*  uf  «"ighl,  he- 
cuitw  llie  nielal  added  In  that  ease  doea  not  de(ace  the 
cbaraclon  on  the-  coin. 

—The  .'I'ftrniTniJti  mnleii  tliat  the  f^iTeniment  of 
Slun  is  nbout  to  take  steiia  for  (lit>  opening  o(  the 
interior  of  lU  fertile  lerHtory.  MTIlb  Ihli  ob>eei,  an 
fSjioditioM  (or  turrey  anil  osploration  will  tliorUy  vet 
outforEablu,  irbcryitiiere on:  said  lobe  intneaof  eon- 
niderablfi  ralne.  The  Idea  ia  to  connect  thU  place 
«ith  Bangkok  by  a  railway,  which  wnnld  be  iilU- 
TDilely  carried  on  lo  Kaiat,  Sohal,  and  I'bllaalok. 
Ity  thiK  mean*  j^mnuiy  ami  llic  fertile  region  of  Lan* 
would  he  broiighl  wilhin  ennvenie^it  dintancn  of  llw 
sea. 

—  The  nntiiinllnl,  Grount  Orzblniallo,  baa  retumei! 
(romfiMern  Turkiigitati,  where, during  tlie  pact  sprinR 
and  Fnnimpr,  his  oxpe<lillon  wa*  mniiily  employed  In 
liiTeiili^tinK  ilie  «)»logyo(the  eonntry.  He  ha*  coJ- 
Icrt'.d  M'vcntcen  Ihoiuand  specimen*  of  Icpidopteioun 
iii»ecL!t,  of  which  a  lar;^  nniuber  are  of  hitherto  an  - 
kntivrn  s|>eri«a.  The  altitudes  of  many  mouniaina 
were  liken,  .'uiit  tliern  to  [metrical  n'aiUn|[«  reglvlMCil 
tbiougtiont  the  journey.  The  uenrral  olutervatioiiaof 
Crrhimalla  tend  towatds  an  afflmintive  solution  of  the 
rontened  quulion  of  a  gladal  peHod  in  central  Asia. 
ll«r*|>ort»lhe*J(i«t«nce,  onThlns-Shan  Mountain, of 
(onna  whieli  nplo  now  hail  l>eon  (onnd  only  in  North 
America,  Lnpiond,  and  tlm  Swifs  Alp>.  Thi>  explorer 
pmpoftes  to  start  next  year  from  ISamarknnd  In  order 
I"  pnnme  his  lesearcbei  on  the  western  spurs  ot  tlie 
Thlari-.SIiaji  range,  whkh  liate  not  as  ynt  tmn  tlio 
object  o(  ui>i|ngiral  itiv«Ntigntion. 

—  Mr.  Rdniii  Guthrie  hiu  published  a  pani))|ilel  on 
Ilia  deTelopment  of  the  art  of  numeration,  in  which 
U<t  hAK  broiiglit  liiufttlier  In  a  cmdHnnRil  dmn  a  very 
eoiisldernble  anionnl  of  informalloFi  on  a  mo^l  tnter- 
eftln^  iubjcct.  Tlie  pumphlet  Includes  a  t.tble  of  the 
.\Hiyrinn,  t'fcyptian.  Uebrew,  Mrwek,  tloman,  ajfl 
Arabic  aysleins  of  notation. 

^  The  ninth  rolumeof  thrHniUhrilndMiindf^tofitxl 
fonnsalar^  oetaro  volume  of  n  humlred  and  llf  ly-two 
pa^«,  und.  as  regards  both  inallly  of  matter  and  liter- 
ary eKoeijiion,  is  grwaily  superior  to  niiy  of  if*  prede- 
ceMfin,  It  eon«itl!i  wholly  iktorif^nalmatler.anil  eoii- 
laini>  very  little  trash,  and  s  large  amount  of  valuable 
Information,  iinrtlcntarly  about  llie  nentlti^-hablu  u( 
lliile-liiiown  sprefes.  U  Li  carefully  printed  on  liearj 
IKtpRr.  I*  creditable  to  ita  new  ptibiishrr  ami  editor, 
and  lias  a  fair  claim  upon  the  attentlnii  of  llie  orni- 
thologist as  well  as  (bo  iinn.erlenllDe  lilrd-Iovcr. 

<— Clermont  Qanneau  U  pahlislitng  a  booh  entitled 
'  I.es  frandes  arcli^olni;!<|ui^s  en  Poleslinn'  IParii. 
Rrttrttt  I,w4mx).  'I*l)iit  volume.  lUntitrBtrd  with  nn- 
luerousengmrlngB,  contains  a  full  account  at  ihefalM 
Moabite  (•otti-tlea  at  Uerlln.  .if  the  eelt-hraleil  MiapJra 
Deuteronomy,  itnd  of  dilferent  npnrioiix  itionHnienU 
uf  Falcstliic  audarhocnUin. 
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—  The  liMii  of  Cionleri  has  In  tliu  prrw  a.  work  i>ii 
'The  g«iier)il  principles  of  the  >>tnictiirD  of  lan^ui^e.' 
TrfibncT  U  ilio  publl>h<r.  Ttic  work  cfinlaini  firam- 
mutlcA]  sk<tch«ii,  drawn  ap  wiih  gnti  minutenc**, 
o(  about  «  liuiiiIrtMl  aiiil  twenty  IdiiguagM,  Atric&n, 
ABtcrican,  Ovrwiir,  AxUtir,  aiid  European. 

—  The  laLcsi  \>an  ( wnio  tL  a,  »)  of  tbe  biill«tiii  of 
die  NiiUon»l  araJnmjr  of  hclfincm  in  Cordoba,  Ar- 
KcntJiiu  Bcpiiblir,  luts  bi:en  rrceivnl.  It  cmittiini 
rt*i>  ^olofrieal  |>»p«ra,  —  tlii?  flfst  by  Ploiwntitio  Arii- 
»gh1»a.  on  a  aertoaof  geological  and  paleoDtalo>tcal 
I'xcunloiia  mada  tii  Uie  pn)vlii(.-ii  ol  Baenua  Aim: 
aikI  the  MM) II li  by  A4o1fo  t)<vritig,  oncrrlnin  art^r. 
sian  boring*  in  tb«  Arg«»tiiii^  ]t«-|iublk'. 

—  UiiJer  ibc  title  of  "  La  n^  ci  lea  i-ipL'riQiii?(!S  de 
M.  I'astcnr,'  Caatnii  PitrvlK-rcin  hnx  imblUlK*!!  nii 
oxwilent litllrt  troailMOii  lir.IrorihoWn |l>Aii»,  Fiitotn- 
Didot).  Tlie  wvrk  aivw  briefljr  a  cl«iir  a^'coiiut  of  all 
tbat  la  known  of  ttii:  niaUdy,  witb  cbe  latat  tli.icov- 
crlcs  of  Pnsuur  rc?i>cctlti^  the  proh^ctlTP  vacci- 
nation of  doga  agitltisi  rabks,  aod  ibe  conHrinalory 
npurl  of  Ute  oini It )ib  1(111  aiiixriuiMl  by  the  FtkiicIi 
etmirnmanl  to  contml  the  CMt  ■ziwrJiiKints.  TIip 
deMrifrtioii  of  the  prlnurr  ajroptoins  of  ilie  malady 
in  dogs  Is  liiK^reMiiif!,  ntid  may  b«  iiaefuU  'ne  tr«atia<' 
lit  wrlunii  III  a  poiitihir  iityl#. 

— Tho  tlltuMrU  trilun'j  givni  an  iiCCOitiK  of  the 
exploring  of  the  mv^ierluus  IlttI?  rii-«r,  R«lt9.  whioh 
ritM  In  lh«  Carinthtaii  Alp*,  illsai)p(Mtr<,  and  ^mt^n;*!* 
ajiain  in  laUia  u  thr  Timavo.  lliiHlly  Oonms  inl" 
ibe  Bay  of  Moofalcoiic  An  exploring  parly  fn>iii 
thL'  villaine  of  St.  ('Aijulun  liul  Marrii  nitrrrd  ihi- 
Knittfi  intn  vthich  tlic  rivrr  ilisnppcan.  For  »Uty 
vnnlti  th«  bonis  went  nlon^c:  ii  iiarroiv  clmnni'l  bor- 
dnvd  b)  wji:i  ft  liiiitdred  metres  lilgli:  ibfii  it  ea'Orti 
«U  raachKd,  wrhera  ihm  party  nuv  obligpd  In  land,  .is 
tho  eurront  wita  too  flrong  for  th<>  boat.  Thoy  fol- 
lowed tJiO  loft  bftnk  of  lb«  slrMtin  alori::  the  rock* 
nnlll  it  wu  only  four  invlrvi  broad,  vihtn  Ibry 
crow«d  Hon  a  plank,  llicii  follamHl  the  rigbl  bank 
uutU  they  ct^mp.  lo  lUc  Hlxtb  itiblL-rrnnt-nn  «  aU-rfall. 
The  Buctie>liiui  Hijlit  *h(iu*cd  ralm  mmUi  liirtdw  thi». 
Fourrx|ili>nir>it»n«d  a^aln  ou  the  Vth  of  NoTcniber, 
and  reacliod  h  seventb  n.tlerfalL 

—  •  IUns«r-IiiiMun<l  rivrr-ItmMltiiit  I***'  iMhr  liili- 
of  Signal-it«rvlco  notv  xv.,  by  II.  A.  Tlnxen,  Jnnlor 
pfofMSor  Inlboottoeor  Ui^«hi*f  ilffnal-^fliccr.  Th« 
lieiflit  at  which  ll«x>ds  become  daugerous  Is  ulvcn 
Iarforly-««iciidlifc«,arr.»iiged»iIi)hnl»tlrnlly.  This  Is 
BUpplemenKxl  by  simlal  iidCc^  i1i^rripllvr<if  iht  ■■■m- 
dftiijii*  of  dangler  nt  lbf«>?  slalioii*.  In  ftrcnrdaiit-v 
with  Iheie  nicasuie«,  warnings  can  be  liaited  aa  (he 
rlTi-re  rise.  The  <!xcewlve  Hooda  of  IWW  In  ihi*  MIs- 
Hlulp[v[  luuin  an>  mfitrred  lonn  uiuiaually  Mvly  ipriiij:. 
(Aiming  a  rapid  rtfiilng  if  »n"W,  coti^Kinod  with  vx- 
<^eMife^l^tflll,  ivbk'bcauve-JftiutiltauevtiHbti:]!  water 
ill  bulb  Ibc  Ohio  and  Miuiaiippi  river-.  Tlic  prv>srrf« 
III  tlic  flood-waie  cmt  dowti  stream  \>  found  lo  oc- 
cupy from  three  to  eight  ilays  (lut^Aii,  I1vi>  nml  smen- 
tetithk)  beiwvrn ClnrinuNi i  and  t'airr>.  »\u\  (riiiDcImn 
t<i|w«nl]r-foiir  (mMii,  nlKtepn  and  ctght-tenthsf  from 
CIm-tiinail  to  Vkkib^ii^.     Id  general,  tbe  higher  tJi« 


water.  Ihe  longer  is  the  lime  of  movmicnt.  The 
•talemeiU  h$A  been  mode  In  Uie  flooded  dlsirlet,  Uiai, 
"  If  the  river-hanks  were  now  ai  heavily  wooded  at  in 
llio  cre-at  flood  of  IP^,  th'^  wat«r  would  have  riMii 
ten  f(Hl  Idsliui-in  18£^J  ibaii  it  did."  To  thin  Profcttor 
Iliinrn  aii«w<in.  Ilinl  the  a*wc  biwvtly  wooded  ooii- 
ditloii  uf  llic  bankn  Inrtlivr  up  Kircani  would  have 
held  liack  Mir  wati^r.  retarded  the  supply,  and  Ihui 
tvduccd  the  height  by  dialributltig  LbK  Rood  orer 
It  tougar  period.  Thit  valu«  <if  prniwrty  iMt  In  the 
flood*  of  I88S  tn  TenaeMpe.  MUalMlppl,  Arkanaa*, 
and  Lnultlana.  la  roughly  «stlinat«d  at  nine  and  a 
half  niillioni:  the  lo*t  of  tEfe  rvu  a  bundnd  and 
forty-dglit. 

— Tbc  city  of  Providence,  being  entbKrmsed  ftboul 
thu  dl>poa«I  of  It4  senate  at  the  bead  o/  a  tkUl  bay, 
sent  two  of  Its  en^nccrs  U)  Kurope  laai  sumnier  to 
lnveact([Bt«  iheinrliiiii  proreaiMa  pnu'lically  «nploy«d 
tli«n!i  to  accomplish  tbe  desired  rad.  Tlic  resulting 
t^jiort  has  been  Reently  latued  In  an  optxvo  voJuax' 
of  a  hundred  nnd  flft7  pnj^s,  wUli  many  platm  an<l 
mups.  It  contain'  rr-irnmnt^ndaltons  to  th«  effect 
that  'iuli^rceptUig  sem-ts'  t>hvdd  be  built  so  ns  to 
cntch  llir  sewoKu  just  befiinr  it  llown  into  tha  nai- 
Diul  channels  ot  Hmlnaze.  and  ihHi  It  slioiild  be  Uia« 
carried  lo  field's  Point,  on  llic  wen  bank  of  Prorl- 
ilviiee  lUver,  tiear  the  Mjiithem  limit  of  the  city:  that 
il  should  llit-re  hti  irralffil  by  ■.■kRinicals  in  such  a  man- 
ner OS  to  clarify  II  by  pi>*«lpltitlon  of  suspended  mai- 
ler; and  that  the  clariQed  «fl1uent  should  bo  emptiad 
into  deep  waior  off  Ibc  polai.  Tlie  estimated  coslof 
tljli  unmigcinviit  Is  over  lliL-ceatid  a  hi^lf  mlllioti  dol- 
hirt.  Tlii'  ri-|>i>rt  ronlnins  much  rnatrrlai  of  lutortst; 
:ind  Appendix  A,  on  'seweraee  systems  and  aewagi> 
disposal,'  which  makes  the  greatest  partuf  the  toU 
ume,  Is  a  raluablti  hlsroricji!  and  praetlcal  stalentent 
'■f  the  (in«8tlon. 

—  According  to  a  telegram  from  Calcutta,  Mr. 
firicabneh,  the  gtotoslKt  with  tbc  Afghan  lioundnry 
commission,  detcrlljcs  lh«  nmlv  belwren  (luetl*  and 
th<-  nelniiiud  n.1  prr-tenliuK  feaUircn  rciy  slmlliir  lu 
thoK  in  tile  Pishln  valley  .-ind  Candalmr:  iiame)>. 
a  system  of  precipitous,  deeply  etuded  rid)t«*.  nx. 
lenilitiu;  frimi  north  and  smith  to  nnrth-nant  and 
south-west.  Extensive  poit-tenisr;'  deposits  All  the 
Intervoiilns  vallej-s.  ITie  south-west  e«tr«-miiy  of  the 
Uhaxarlmnd  ran|^  ta  composcil  of  siuidstouft  »hAW 
and  grits  of  the  Flysch  fades  ot  eocene  rocks,  A 
»«Hes  of  lou  hills  and  vallt'.va  slretchcii  between  Canj- 
|Hii  ami  Nti)hkl,  which,  fmin  tlicir  composition,  ap- 
pear lo  br  mrrcly  rrmtiniindons  ot  the  KoJ.th  Amran 
range,  but  near  Unllahah  the  formation  is  distinctly 
joiihger,  Ihf  epoch  being  mostly  ira|>  rock,  which  in 
placm  bunt*  through  (be  crvtnmons  limestone  erer- 
lyiiig  it.  and  tucally  ei>nrerla  it  into  while  narblek 

—  The  slcamsbtp  Urilish  Prince  rrporls  tbkt  on 
Dec.  S3,  In  latitude  40°  it,'  north,  longitude  66'^  weiat 
(about  fourhundreil  nil1»  east  uf  Kew  York),  from 
two  \.u.  to  half-past  five  a.m.,  *he  had  steady  St. 
Klmo  lishls  at  yard-arm*  and  roast-heads.  The 
vcaiher  was  overcast,  dark,  and  gloomy,  with  tor- 
rents  uf  rain,  vivid  lightning,  and  iical*  of  thunder. 
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Thk  JiHxr  I'ominiltee  of  the  twu  liouscs  of 

congress,  at>poiDUil  lo  (.■onsiUur  lb«  n-ktioiie 

H    to  «ach  other  of  the  different  soientiBc  litireaus 

H    of  the  goveraiueut,  not  l>4-iug  resdy  to  report 

W     when  called  upon  last  Detvaibvr,  bod  it«  time 

exUdded  to  Jan.  15,  and  bus  meanwhile  kept 

Its  deliberations  and  coucIusIodb  absolutely 

secret.     All  thAt  i»  known  i^  thAt  it  hta  tftkcri 

a  maw  of  testimony,  and  Uiat  the  bt-'uds  of  bu- 

■  reaoR  concerned  hiLVu  hud  ample  opportunity 
to  ruodvr  ihc  oomniittee  all  iieednd  iiiforuia- 
lion,  and  to  expi-esa  their  onn  views,  most  of 
vrbicb  are  w«ll  knOTrn.  The  committee,  au 
our  readerx  know,  asked  also  the  advioe  of  thtt 

■  Natioitnl  academy  of  sciuncea  (to  which  body 
one  of  ita  own  members,  Col.  Lyman,  be- 
longA)  ;  and  the  te^  of  the  academy's  report  la 
poblUhed  by  as  U>-day  oti  nnotlior  page.  We 
gave,  bOine  weeka  ago,  an  intiinalion  of  its 
drift. 


Tbe  report  gives  a  brief  account  of  the 
method  in  which  such  bureaus  are  oiganized  iu 
other  countries;  disousses  at  wmc  length  tbv 
chamcter  of  tbe  work  done  by  tlic  cna^t  nntl 
geodetio  and  the  gcolc^lcal  surreys,  cspcdally 
in  Ihoee  pointA  where  their  provinces  are  slmtlur, 
polntiog  out  that  two  distiuct  aud  iodepeudoiit 
trigonometric  surveys  of  Uie  United  Slates  are 
DOW  in  process  of  execution  ;  dtslingnishes  be- 
tween the  military  and  meb^orolt^cnl  work  of 
the  signal-service,  and  i-ecc>raiuci)d»  their  eoui- 
plebe  separation ;  indicates  the  danger  of 
duplication  of  work  by  Uie  coast-aurvey  aud 
H  hydrographie  office,  but  is  not  prepared  to  ree- 
V  ommend  that  tbe  latter  be  detached  in  any  way 
from  the  control  of  the  navy  department,  aor 
that  the  hydrographie  work  of  tbe  ooast-sur^ 
vey,  for  over  forty  years  conducted  so  satJafttC- 
tarQjr,  be  separated  ttom  that  organiiatlon,  bat 


snggestf  the  linen  on  which  it  thinks  the  coast- 
san-ey  aboald  work;  lays  down  the  priadple 
that  the  government  should  not  undertake  any 
work  which  cnn  be  equally  well  done  by  the 
enterprise  of  iudividual  iavesUgators,  and  that 
8uel)  work  ttliould  be  confined  to  what  will 
'  proaiote  tbe  general  welfare '  of  the  ooiutry ; 
ui^es  the  importanee  of  a  proper  extension 
of  the  trigonometrical  snrvey  of  the  United 
States ;  and,  finally,  recommends  tbe  estab- 
lislinient  cither  of  a  department  of  scietice,  or 
of  a  mixed  comioission  uf  oine  members, — 
two  of  thcra  scientifle  civilians  to  he  appointed 
by  the  president  for  six  years,  two  seientifle 
men  from  tlie  army  and  nnvy  similarly  ap- 
pointed, three  heads  of  the  principal  scientific 
bureaus,  together  with  the  presideut  of  tbe 
national  aeadcniy.  nnd  tbe  «ei.?re(ary  of  Ibe 
Smithnonian  instiUition.  To  the  department 
of  science,  or  tu  the  supervision  of  this  com- 
mission. It  would  transfer  tlic  coast-survey, 
the  geological  ^^urvcy,  and  the  meteorological 
bureau,  and,  iu  establishing  a  phi'sical  labora- 
tory, add  to  it  a  btireaa  of  weights  and  mess- 
m"es.  the  functions  of  which  arc  now  performed 
by  the  coast-all rvey.  The  province  of  the 
proposed  commissiOQ  is  amply  defined. 


No  more  important  measure,  alfecUog  the 
interests  of  science  In  this  country,  has  been 
proposed  eiooe  the  chartering  of  the  National 
academy  of  srleocea  with  the  funcUotis  of  an 
utlvUory  boani  to  government  departments. 
Whether  the  joint  comraitlee,  and  after  them 
eongress,  adopt  the  suggestions  of  tbe  academy, 
improve  upoa  them,  or  utterly  discard  tfaem. 
tlie  principle  n|ion  which  the  government 
shoukl  oonduct  the  scientific  bareaaa  wbich 
it  must  of  necessity  maintain  —  the  principle 
of  propel- co-ordination — hasbeenstruck  ;  and 
At  some  time.  If  not  now,  it  wlU  prerail.  No 
one  who  lins  watched  the  extraordinary  and 
yet  healthy  growth  of  the  geological  survey 
since  ita  re-organizatton  five  years  ago  —  &  tft- 
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(J^anization  baned  upon  thin  Hune  principle, 
resulting  flrom  a  rccommc-ndniion  of  the  same 
acBdemy  —  can  Tornn  instnnt  doubt  the  inipor- 
taooBor  ajijiiying  iliaL  priiiciijtc  to  all  govern- 
inent  work  of  likv  cbuniclci'  vrhicL  nilmitH 
of  it.  It  is  not  aimply  that  it  is  tbe  most 
eoouomical  «n(l  tb*  moat  rfllionfil.  tlio  only 
sctcntiflc  iirincipiR;  but,  roinovlng  noiireoH  uf 
political  rliRttirbance,  it  will  hIIow  tlie  nntiinil 
iiml  Lt.-flUbi4.-HL  (levclopnicnl  of  our  rcsoin-cea, 
and  ntfcct  tliti  material  advanceucul  ol'  the 
nation.  L'ltimntcly  there  will  be  an  mitono- 
moiw  and  indi-pendout  dopnrlment.  on  a  per- 
manent footing,  on  n  Itnel  witli  tbostf  of  wnr. 
stotv.  (lud  tieasiu'v.  into  wliicb  will  begiitbered 
all  t!ie  bureau*  of  original  reacnreh,  of  Ihe 
aci«nco9  and  industries,  and  of  ixliiration,  that 
are  not  iridi»aobil)Iy  connected  with  alremlv 
existing  deparlmenta :  as.  tbe  mint  wilh  the 
traiusury,  tbc  hjdrograpbic  Uirctui  wiUi  the 
ua%v,  etc.  Then  wt  slmll  wwtnlcr  why  thi« 
result  was  not  sooner  reuebcd.  A«  it  is,  each 
step  now  tends,  directly  or  indirectly,  to  that 
end  :  and,  whatorer  possible  rfbiirr  tlie  princi- 
ple of  co-onlinaLiou  inny  nuH-L  willi  at  the 
present  time.  —  and  irc  look  for  none  woree 
tbnn  its  ovi-rsiglil  tbroiigli  [loUtionl jugglery. — 
we  may  feel  cnnRdcnt  thnt  it  nitl  rine  aijniii  to 
the  snrRice. 


Tire  mecisK  metJiod  of  accomplishing  the 
cud  dcsireil,  wliicli  the  committoo  of  the  acnd- 
emy  bas  projioscd,  — that  cfn  mixed  ™mmi«- 
slon  of  jtnperlntcndency. — lias  fonnil  n  critic 
befoixa  tile  joint  eoruniittce  of  coiifirvss  in  Aliijor 
Powell,  tlic  licftd  of  tin;  geological  hiireun, 
whose  views  were  given  at  Ico^li  before  llie 
oommitfce,  find  are  printed  in  fiill  in  lliis  weeli's 
is4i)0.  Ihough  without  the  diNCiutsiou  to  which 
they  gavt'  rise  in  tbc  coniniillec,  tliU  hnviiig 
not  yd  been  made  public.  Major  Powell  lava 
before  tbc  cominittce  two  fnndnmi^iital  princi- 
ples which  we  believe  no  nnprejudired  person, 
reading  bin  Adl  statement,  will  be  inclined  to 
deny:  I*,  tbnt  Uil- seieDliHc  institutions  of  the 
government  should  be  jflaced  under  one  gen- 
eral mana^ment;  and,  i".  tlint  tlie  i«cvoral 
iiaremm  engaged  ia  reMarcli  sliould  be  left  IVee 


to  prosecute  auch  research  in  ntt  ita  detaila. 
without  rilctatJon  from  wipertor  authority  in 
respect  to  tlie  mctboda  of  research  to  be  ntted. 
[le  objects,  bowev(.<r,  fu  :i  eommisHion  fortneti 
partly  of  civiliaiw  nnd  partly  of  milEl^ry  mi-ii, 
na  composed  of  incougnionei  cWmentB,  since 
military  and  civil  inetbotU  of  administration 
are  entnely  diverse,  and  proceed  npon  diamet' 
ricallj  opposed  ilieones.  The  military  ofBcer 
plans  and  comoianda:  tbe  civil  officer  bcara. 
weigbfi.  and  <lecides.  lie  makes  a  more  for- 
cible obj<'ction  by  showing  how  dclicato  the 
relations  of  a  board  composed  iai^ely  of  sub- 
ordinate ulticiaU  would  be  to  the  ditTerent 
beads  of  departmenls,  since  then  the  seiTe- 
tariee  would  simply  become  cliaunels  tlnrough 
which  instrnclions  Xu  the  very  oflicials  com- 
posing the  board  would  be  transmitted. 


All  miint  .idmit  that  at  least  the  MOOOd  of 
tbtt^ti  cxcL'plion'i  ia  well  t«k«Dt  And  it  is  there- 
fore  gratifying  to  Rnd  Major  Powell  constrac- 
t4ve  as  well  as  destructive,  lie  proposes  thai 
an  nireatly  existing  Itoard  should  be  invested 
with  these  new  diiliea ;  one.  too,  which  is  cs< 
ccUcntly  comiKwcd.  and  which  would  be  in 
some  reH|x?cta  more  acceptable  to  the  average 
congress  mail  because  cbowu  in  laige  part  by 
bU  sitffi'nges,  vIk.,  the  board  of  regenta  of  the 
Smithsonian  institntion,  —  a  hoard  composed  of 
the  chief  jnttiee,  the  vice-president,  three  mcni- 
lici-a  of  either  house  of  cnn(;roa«  chosen  bj'  tbe 
presiding  odiccr.  and  six  citizens  chosen  by 
joint  resolution  of  congress.  This  plan  would 
avoid  the  ditllculties  pointed  out  by  Major 
Powell,  and  lias  the  additional  merit  that  the 
proposed  cn-ordinntion  is  then  carried  a  step 
farther,  since  the  institution  itself  wonld  be 
under  tbe  same  rontrol.  It  would  also  render 
the  further  step  to  be  taken  (the  creation  of  a 
department  of  science)  much  simpler,  and  less 
beset  Willi  difflcnlticH,  by  removing  one  of  tJie 
jnvsent  chief  diflieulties  in  the  way  of  any  re- 
form, —  departmental  jealousies.  Tt  ia,  how- 
ever, too  early  yet  to  discuss  tliia  question 
fairly:  for  we  have  not  yet  before  us  the  l\ill 
development  of  Major  Powell's   proposition, 
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ID  the  diacDBsioDB  wbich  rullunvd  Its  preocnta- 
tiOD  to  the  joiot  comiDittefi. 

Is  A  mscEVT  nutnlwr  of  the  /nrfiVin  gateti*, 
Ur.  Kleiu.  who.  with  Dr.  (lihlws,  U  noir  lo  lii- 
diit  invesIJgRling  the  ch(rfera,  atlempts  t«  throw 
fresh  discrwlit  upou  the  llieor>'  of  ihv  spcfilic 
tiEtiirc  of  the  oommft  bacillus  of  cholera.  The 
grounila  for  bia  cilijt'clione  are  these.  He  ex- 
amltied  three  houses  in  CiUctittn  where  there 
bad  be«R  a  aevt-re  outlnvak  of  cholera  in  No- 
vember. He  (buwl  the  iTat«r-nup|>ljr  of  all  of 
Ihcm  good.  Per  contra,  nt  sonic  distanoe 
from  Vieee  huttsi'S.  and  never  ( ?)  U8«d  by  ihoir 
oocupants,  were  ihrve  tnoks  of  watfr  which 
wer«  swarming  mbh  the  romtna  bacilli.  The 
DftUvea  in  tbt-  immediate  neighborhood  of  these 
t*uke  aat<l  the  water  freely,  and  yet  were  prac- 
tically  frOL-  from  the  dEsense.  TUerafore  Dr. 
Klein  oonelude«  against  Ihe  8|>eciSc  nnture  of 
the  comma  bacillnn.  If  thiH  style  nt  post  koc 
ergo  propter  hor  rc-asoaiD};  ia  what  wp  are  to 
expect  from  the  Kngli^h  commission,  confi- 
dence in  tboir  couclufiiona  will  uot  lie  rt-adily 
glT»n.  Koch's  position  is  simply  that  the 
cholera  baeillua  is  a  neoesaary  condition  to  the 
oocurrouc-i.-  of  cholera,  and  this  lnte«t  dieuovery 
of  Dr.  Klein  proves  nothing  against  it.  It 
merely  seems  to  show,  what  \a\&  already  been 
gnoted,  that  the  oomma  tiaoitlnm  may  be  pre«- 
ent  without  the  twMnirrcncc  of  cholera.  Cir- 
MUUtftlices  favoring  its  development  arc.  of 
ooorae,  neoeaaary ;  and  s  reecptive  condition 
of  the  sjslem  most  he  cstabllabvd  in  order 
to  its  growth,  —  a  foct  which  is  tmc  of  all 
Ibnna  of  bacteria,  so  far  tut  tlim-  bare  been 
ol>s«n'ecl  in  relation  to  pathogenesis. 


LETTERS   TO   THE  EDITOR. 

t,'.  Vol  ntpanJmlt  on  n^nttltd  tobttu  btU/a*  fttii^t*.    n* 
itHI"'t  ntHur  t»  lit  -ill  (UKt  n-jutrvt  ^t  pT9a/  V  9^0^  J^tlA. 

Coal  In  the  Chtco  gioiip  of  CaUfornia. 

Thk  Onlifomi*  soolosical  suney  r^achol  ibe  oon- 
elostnn  lUUi'd  by  Fro(**w)r  Wliltnvy  iii  ihp  |>refKe 
tu  the  second  valume  on  Itie  {i>ilm>iilol(igy  at  the 
•ULr.  p.  xlll.,  Ih>l  Uk-  Tc>oa  groii|>  U  Uic  only  coal- 

CrmIucIdk  (ormMion  In  Californlit.  In  tin-  Proeeed- 
iga  of  iLc  California  ocadciny  of  Bdenci'.-<,  Mr.  J.  G. 
Ciwber  ban  n-crnUy  publiilioi]  a  iiuiiiber  pf  nolea 
on  tlui  eoaii  of  the  iiate.  .lft«r  romarkine  (vol.  v. 
|i.S8fi>  Uutt  ilie  Vancouver  cual,  aod  other*  in  that 
raitlou.  are  undoubtedly  of  cretaoeon*  %^,  be  itataa 


that  "Uiero  i*  »UII  iciuo  douU  a*  t.)  tho«e  of  Calftor- 
nia,  which  may  bi.'  partly  or  entirely  above  tlie  creta- 
e»ou«  Rtrata." 

l,aitt  luramer,  wblle  eoKaged  In  the  ^ologtral  tniTey 
of  llic  Cascade  Range,  a  numberof  f»Mlls  Vfcn-coUi^l- 
edfrau  ibacoal-beaHii^s'-ralaliioonbrrnCnllfurnia, 
oislit  mile*  iiArLI|.*jtit  nf  Yn-k.i,  uti  the  road  to  lilnk- 
villu,  Ore.,  and  ««uth  iif  tb<-  c<>v^  nt  the  Great  Bend 
of  P11  lilrer,  whirm  rutikidtrable  coal  bai  been  fuuad. 
The  fitvlla  have  Ixi-ii  exinsinei]  by  Dr.  C.  .V.  Wlilte. 
wbo  trpcirls  thai  Lliuy  li«luiig  lo  Uie  Oliku  nuup,  and 
ibun  rcmuveii  llin  doubt  lliat  fotita  of  the  w)  in 
northern  Callfomta  property  bolnnn  to  Ihr  ereta- 
eeonii.  J.  &  Diu.Ka. 

I'.  t<.  iH)to«tokI  mimj,  WuUKlM.  J>.CL 

Man  lu  the  atone  tga. 

Jji  «  com  lu  tin  lent  Ion  to  6'drncc  (v.  "|  Dr.  Brlnlon 
i'hi>ni;<«  i»o  nitli  h«ciT)K  forgolt^n  tihaf.  I  rcail  in 
lie  Mbriillitt'*  '  l.i'  priThitloriqia'.'  I  ain  nl  a  lot*  Jutf 
hotr  Ui  thorai-ti'ii/j*  bii  (|uotaijoiis  fruai  that  work, 
which,  like 

■•Tl*  ■dvFnluMof  llu  tinmi  and  Pl<14lr, 
tllflCin}  but  break  olf  In  iIm  obIiUIc.' 

De  MoHllhtl  wrou  (p.  S46).  **  L'acctimulallon  da 
earartc^rea  ffinilcni  daaa  la  race  ile  KCandenbal  raon- 
tre  clairemom  qne  I'tiomme  prtnltll  m  nUtaebe  an  | 
slnie*.  S'l)  tie  ae  relle  imi-  dlf«ctemen(  aiix  anltm- 
poidwacludi.  r'cal  qti'il  itinnqti'^Fntrc  l'iix  clIqI  dea 
fchelans.  Ccitaincwcnl  il  dc>cc:id  d'unc  fonnc  eti 
d'uii  ty|>e  InteniiMlaln*.  Xon-  tmut  rrttvutcn*  -ianc 
Ml  or^eaee  dt  Vo»lhroiiO}i!tkiqtt*,  dimt  fal  dhnon- 
trfCfJitUnr*  {p.  102).  II  !iuIIItd*ouvriT  let  yean  etd« 
regat-dcr  pour le voir  !  Let  Niiltiropo[tltIitqui'a  tc  sonb 
monlrtffl,  >e  mdI  dtJicloppi^^  et  ae  s>.>:it  cii^iiitA  pen- 
dant le  tertiair*.  L'hotuinc'  a  apparu  au  couiiuenoi!' 
ini.-nt  dii  quatemfilrf.  Oct  l»<t)iiai>  primilif  CAiiaMtaa 
la  r.iei*  de  Nt'.iiiiliinhiil."  fH  lliL«  Dr.  Itriiiion  baa 
choM'ri  iifiiiKilt!  »uly  wbal  1  bLiii>  put  in  llalic.  Ite 
4]aot^«  dc  MiTi.ltlt'l  as  Mi>iri^  (p.  SiS)  tliaL  the  rpoub 
of  Hoailler '  vnB  i-h«racierU<d  by  the  race  vt  anlbro* 
popitbed.'  Wbi^l  he  acltiAlly  say*  Is,  *'  L'homnti*  de 
cetie  ^poooe  devalt  en  niaj^iire  partie  appartenlr  k  la 
lacadn  Neanderthal."  Afiairi :  bes^irt for  Ibeepnehot 
Snbitrfi.  de  Morllllet  "  li>aT«a  the  qtKSlion  o|h>ii,  deny- 
Ing  lliat  any  iraci:!!  iif  man  oraothropolil  bnvr-  been  dU- 
covcTcd  Ip,  SUSI."  Ilia  real  lanRiiace  lo,  "  II  r&ulu 
de  tout  c«  qnl  prfc^de  i|tie  nona  n'aToas  aucun  dee- 
ument  oat^oloigfqtie  sur  rhomuie  >oluu4en." 

I  cannot  pretend  to  be  ao  well  inforined  as  Dr. 
Brinton  upon  'tlic language,  rellelon.  and  Kfda)  com- 
picta'  of  paleolithic  man,  but  I  do  claim  to  know 
■onieUiitii;  ab'>ui  his  viorku;  and  U  b  not  'W4>rd- 
■pIlltlnB '  to  Iniiit  that  tlin  mh^^jficrat  lance-headaof 
Vol^u,  III  the  mtiHeum  i^f  ('b»luiis-»ur-SaA»c,  are  <)iiiUi 
aa  much  the  wm  Ic  of  miui.  jiraptrrto  *n  eatltit.  a*  any 
'  itcmmcd  surnpt-rs; '  nerenJielaa  Ihae  bdoiis  toiJie 
Opw:h  of  Solum!. 

Ism  nroH iwure, thatj in  ie81,deMortillctehoae to 
kiibtiiiutv  \hn  torm  dteafm  for a^A«iif/enae.  whlrh  h«J 
hul  auggesLed  iiiiu>  ypan  previtHuily.     Itut  the  pbraattif 
'axe  of  (he  SL  .Arlicul  iy|ie,' foribn  imph-nirni  peca]>j 
jar  lo  lliai.  C|riich,  has  bi:coRir  um  fimily  (ixrd  in  tlie 
nomi-ticlature  wf  prehielork'  sciciic'ever  (olm  tuisun- 
d«r»l')od ;  i^xccpt,  potalbly,  by  one  who  could  ^y  that 
Kot>eiihni»ieii  lieloops  to  the  *l]ni  epoch  of  Die  a|H 
IMtannirfi  nf  tn»n  >in  the  globe,'  diare|:ardlng  all  the 
niaT^rllnii*    ariisik'  work*  of   llic  caTc-dwlIcra  of 
Aqiiitaiiii!,  who  belong  to  thr  prrccdine  (■jh>c1i  of  La  ; 
UailcUine.  UiCKftv  W.  Bat»B. 

BoatOB,  Jut.  i. 


(Vol.  v..  Ho.  IW. 


the  use  of  slips  in  tcleiitlfic  correapondeacc.* 

An  account  at  Hip  '  Hli^t-Mpum  iif  i)at«s  '  was  jmb- 
lUbml  liy  inc  in  ihR  1'ruC'V«<lineHof  ibe  lkittcit:i  tuclety 
of  ualuial  hbtory  iu  ISdT  iMtiv  15,  p.  242).  ali.>r 
using  it  for  innre  Uimi  a  ye*r.     A  fuller  riMcriftioni* 

JivoD  in  Wilttpr  Jind  Gacp'*  '  Anaiomica!  K'cliimiogy  ' 
pp,  4I.-ft2),  On  p.  4(1  fl  ln«.\iil  lli«!-*"»li|>-noirji  arc 
of  ilir  fiill-onitic  ItlitiN:  mitti'iini  i;at»l»£iii!!>,  lltimnr 
NtiUcieuro,  rrfrronci-it,  vxtrncu,  >ilaU!tiii-nt»  of  nlincr- 
vatioitt  (vriKiual  (t  otlivnrisi',  with  or  wiilioul  ilr«u'> 
Inwl." 

I>liringla»t  summBrl  b«gan  to  iiso  slips  In  nnotlter 
«Tif.  BugcestpJ.  peitiapt,  bj-  ihe  fi»rt  that  i"»Hal-car(l» 
rctcrriiig  lo  n  sliistt  p"liit  ivpre  frri»ciitly  filirii  aimx 
with  tlic  ili])-!^!^^  till  tlir  Miiiiu  niibjvct.  Ill  my  sci- 
CTitilic  corriupuiiili-nc*'  1  eiioiont  allp*  |{H»tiU-Oftrd 
aitcl  rvlatlng  piii-li  tu  n  ii|M.-cinl  jmIui.  If  written  closely 
ot  Nitli  IliA  iy|ie-wrlt(^r,  ttit-re  in  usually  ample  »p:ioe, 
not  only  for  (ht!  uriglnal  noie.  Imi  for  an  hii^wer  lo 
It,  if  [a  tlie  a1ia|M>  of  Inquliy:  if  uut.  a  stccfitil  la 
attAC>;«il. 

Ascoinparad  witli  a  locier  in  tho  nnual  farm,  Hich 
'corrp«]M]nd<ii]Ct>-<<li|ui'  jtirsftnl  Uii!  (oliowiii);  adv^n- 
tatci**-  ^-  Kach  point  may  I>a  atti-iiil«<1  li>  liy  tli« 
wndirr  or  the  rt'cinver  inili-iiniilctitly  i)f  otIi«r»  wliicb 
iunyivi]uir<;niorcile1.iy ;  2.  Wiihuui  ttiuiscripLiDn.  tlir 
alips  way  be  Cleil  wilti  utiierf  on  Ilie  same  fci)l>Joct: 
8.  Th«  same  slip,  irltli  or  without  ailacliRi^nt*.  ma; 
bo  sent  back  and  (ortta,  or  to  oilior  curtviipaudonts, 
for  coiumeitl  or  inquiry;  4.  Xbc  ditto  aS  each  wtIU 
In^mny  be  alDscil,  ntieii  ilcslralilet  either  by  hand,  or 
by  Itic  OK  vt  I'erkinv  rubber  atamps,  or  oilier  me- 
Cnuiieal  dc?t<«. 

As  a  matter  of  detail,  I  may  add  tbat  I  have  found 
it  convenient  to  keep  by  me  eoTelopes  aildrasaed  lo 
tbosa  wllh  whom  I  desire  to  communicate  froquonily 
upon  iaaitcr«  of  comnian  Interest,  to  Insert  ibs  sllpa 
U  thvy  ivcrc  wiittou,  and  to  scad  the  tetter  a*  occa- 
sion aroMi. 

Aninng  ihmir  who  have  mora  or  1«m  fully  civupcr- 
xt«d  irltli  me  in  th«  u>e  of  sU|w  In  correspuudence, 
ahoiild  he  nniiied.  esneclally.  Dr.  F.  P.  Foiier.  editor 
of  tli«  Now-York  Mtdicat  journal;  Prof.  H.  P.  Oiborii 
of  Frincclon  colletc«;  uid  my  colloMue.  Prof.  S.  H. 
Gage.  B.  G.  WiLOKM. 

IiUw.  N'.V.,  Dm.  M. 

Amerlcau  pearls. 

BcoHinlwrinK  au  Intiulry  In  a  back  number  of 
Scttn«4  renrdlog  pearl*.  I  ibcuichi  It  perhaps  wortli 
reeordfni;  tiiat  smnll  black  poarlit  are  iint  tnfroiju^nt 
in  tbe  commaij  Venii«  duclifruga,  V.  Knueita'la,  niid 
V.  ilnilllim^  of  iliit  coiatt.  We  also  occasionally  llnd 
white  pearls  In  the  iai«cr  radivdesmacntMatelloides. 
HallotisspIoiiiIeuaantrH.  Craclteradil  ar«  often  pcarl- 
bearor*.  peiirls  fuund  in  !li*ni  oft«i  being  of  ralu* 
and  'lulin  pretty.  M.irli'ain  InlnrcitntA  1>iirii>»  Itaplf 
Id  tlio  alinll  of  HaliotlN;  and  u{>nn  bnrlni;  tlimii)[1i, 
as  it  often  iloei.  ihc  abalone  covtiri  I1i«  o|H-7ilng 
wllli  a  black,  pi-arly  lay^r,  tbat  frrriuuntiy  lii-c()mu«  a 
laice  protuberaiivc  on  tbv  Inside  of  tli>f  sbell. 

C.  R.  OltciTT. 
Ban  IHvro.  CI. 

The  earcbqnake  of  Jan.  2. 

The  eartliquake  of  Jan.  2  wan  felt  distinctly  in 
WaHhiugtou.  Making  allowance  fur  the  ertor  of 
my  wotcli,  tbe  sbock  occurred  at  Vb.  12.1  m.  r.M., 
eutem  siandnnl  time,  and  Issted  t«n  cr  twelrc  set'- 

■  Bud  bcfuru  the  eucl*^  or  iMIanlltb  of  ttve  MMtrti  L'ulUil 
awn.  Dec.  9,  I9S4. 


oad»,  Bcoompanled  by  a  nimbllne  sound,  a  raltJlDg 
of  windows,  and  n  'chattering.'  farring,  unpleasant 
Mtnsatinn  communicnlcd  from  ibc  floor  of  the  room 
in  whicb  I  was  sittins.  The  placr  of  obscrTallon  waa 
alxmt  tw*nly-three  liundn«d  f*Pt  nonh-«ast  of  the 
naval  oh««nratory.  The  time  tnay  be  half  a  minnte 
In  erioT.  either  way.  WtLUAM  C.  Wixmick. 

WiiIiliiKtdu.  D,€,,  Jan,  (. 


THE    PROSPECTS    OF    THE   NEW  PSY- 
cmCAL   SOCIETY. 

The  story  of  the  persectition  of  Galileo  ia 
now  rainilinr  to  cvt-rv  out-,  fn  liiose  da^-s  tikO 
church  had  ordnined  a  i^ortain  aystem  for  tbe 
uiiivcrac.  and  wwj  disturbed  by  the  dincovi'rics 
of  scieDtidc  iiitii.  Kxaclly  the  dau«  feeling 
has  h«eD  shown  )ty  Iwo  or  thrc^e  scientific  in«u 
of  the  presenl  day  with  regard  to  the  ppoae- 
culion  of  invcsligiitioua  of  certain  ao-Liilled 
psycliicnl  phcnoiuoiiu.  One  of  our  roieiuoitt 
scientiSc  meu  has  been  heard  to  say.  tliat,  if 
tho  facts  oinimed  to  he  triio  by  tho  ooinmittM! 
on  thought- transfereuoe  of  the  Kiigliah  society 
for  psycbi<.«l  ix-aoarch  were  true.  life  would  not 
be  worth  living.  Men  of  this  stamp  say  lliaL 
they  cannot  in  any  wiiy,  or  by  any  proof.  b« 
led  lo  believe  in  the  fncts ;  but  they  would 
have  all  ntudy  of  the  alleged  phenomena  sup- 
pressed. 

It  ia  very  fortunate  that  itioti  of  tliie  '  dsrlc- 
agc*  frame  of  mind  are  in  the  inirority.  Any- 
one who  saw  tbe  reception  among  scientific 
men  which  was  given  lasl  suiuiuer  to  Professor 
Uarrett.  the  einissaiT  of  the  Ijiglisli  society 
for  p8ychic&l  research,  would  see  how  deep- 
seated  is  (he  inleri^t  in  itiicb  invnstigatioao, 
in  s[>ite  of  a  hoalthy  scepticism.  There  ia  no 
longer  h  feeling  thai  such  miitter<(  can  be 
laughed  out  of  court.  As  one  result  of  Pro- 
fcssoi-  Barrett's  visit,  at  n  meetdig  held  in 
Hoaton  in  Soptf'tnber,  a  committee  was  ap- 
pointed to  considur  the  forinaliou  of  an  Amer- 
ican society  ou  n  similar  plan  to  that  which 
Pi"ofcfiaor  Barrett  represented.  A  professor- 
ship had  already  been  established  in  the  Uni- 
versity of  I'eniuiylvaDia,  and  a  man  appointetl 
to  the  chair  who  should  ilevole  his  time  more 
especially  to  the  study  of  ihe  physical  mmii- 
featations  known  asspiritiiahem  ;  a  late  wealthy 
citizeu  of  PbiladelphJH  having   hcqiicalhcd  a 
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aam  of  iDOQCy  Tor  ibc  puri>os«  of  testing  th« 
troth  of  tbfi  »o<calIe<l  apiritiialism. 

Since  SuiJtumbi-r.  tbo  Uo^tou  committee  ha 
bekl  iiuii>cruii8  mff-ting».  Hud  di»cii9.>«e<1  the 
j)roa  and  com  of  tbc  formatinii  of  n  |t«ycbicul 
Boctcty,  »a<^  flnallv  brought  fonrnnl  ft  consti* 
tutioa  under  which  bdidc  eighty  genUi-men  (Vom 
ditrpft^ut  jiart^  of  the  couiitn  havo  orgatilzod 
tbemsL-U-iM.  A  iiolicic  of  this  meeting  wms 
gjren  la  No.  lUO  of  Science;  ami  in  this 
week's  iMHO  wc  give  nn  ncfotint  of  thft  com- 
pletion of  the  datails  of  organizittion.  It  will 
be  seen  in  this  aocouut  lh»l  tlio  sociott'  pro- 
poses  Immediately  to  Iwgin  invc&tlgntiottH  on 
tbot^ht-lrannferencc.  It  is  vcr)'  iicceasurr 
that  tbU  worit  sboiild  1)«  in  the  hnnds  of  trusty 
investigfttors,  and  tliat  tJiey  should  huvo 
ftm|>k!  opportuoity  and  lueaiM  for  currying  on 
their  work.  To  aome  extent,  they  may  And 
iwriies  la  private  life  who  poescss  the  allcgc«l 
powers,  but  it  may  Ik  nt'ci'ssary  for  them  to 
call  aix>n  profciisianals  ;  uikI,  at  any  rate,  it 
wuald  be  w«Il  if  they  wer«  able  to  hire  the 
profeasionala,  and  subject  ttiem  to  end)  es)ior- 
iment«  m  would  l<:8t  their  capacities.  If  there 
is  a  hii^e  pruporlioii  of  IVaud.  one  of  the  best 
works  of  th«  Hociety  iroiild  be  lo  delvcl  it,  and 
publmh  it  to  the  world  ;  but  thi-t  it  cannot  do, 
utUesa  suppliefl  freely  with  the  ncecaaary  fuudif. 


RECENT  ADVANCES  /iV  ELECTRICAL 
SCIENCE. 

ELKt^niictL science  hact not  miwie  greatstridee 
during  ttie  year  1884;  but  in  the  direction  of 
praclicn!  appUcaiiona  it  in  fwlitig  the  powerful 
akl  of  t>iihiiie»3  aliility  and  capital.  Tlie  I'.  S. 
patL'ul  otUe«  is  crowded  with  applications  for 
pateuU)  OH  rarioiw  dcvtrical  iipiilianivs.  The 
MJeotillc  iarcatigator  must  soon  uakc  u  strug- 
gle for  the  ttv^  use  of  many  old  and  familiar 
eh'ictrical  apptianees  whieh  he  has  known  from 
boyhood.  utilc«s  he,  too.  enters  the  tield  as  an  ap- 
plicmut  for  palcntK.  Tbo  tendency  of  the  times 
w  eenaioly  in  tbu  diroction  of  obtaining  patents 
in  order  to  prove  priority,  even  in  the  diivction 
of  pure  seicoce.  Wc  leave  it  to  the  moralist 
lo  decide  ibe  dilTerenco  between  a  oopyrigbt 
for  a  literary  man  and  a  [iatent  foi'  a  scientilic 
luan. 

The  problem  of  electric  lighting  is  grndiinlly 


yielding  to  the  ell'orts  of  the  great  artny  of  in- 
ventors. The  Kttison  company  has  plaots  in 
almost  all  oountries.  The  inoimlesoent  system 
has  mudH  its  way  on  steflmboal«  and  stenm- 
»bips.  The  great  Fall-River  line  of  stcnm- 
Imau  took  the  initintlvc  in  lighting  the  ale^mer 
l^lgrim,  and  has  now  extended  tlie  system 
to  the  other  princiiial  boats  of  the  line.  It 
is  said,  ttiat,  although  the  cost  of  liglitiug  by 
incAndcscence  is  double  that  of  gas,  the 
hotter  (iiiality  of  lii^hl  ukI  tlie  greater  safety 
^m  fire  cotintcrhnlniKx-  the  increaaeil  coat. 
Kxporiments  have  been  made  by  the  Weston 
electric-light  coiD|»ny  during  tile  year,  upon 
long- filament  incamlescunt  lumps,  which  prom- 
ise to  give  lamp«  appruachLiig  the  CAiidlo* 
power  of  rasniy  urc-Iiglila  willi  a  far  pleasanter 
and  stondier  light. 

Among  the  methods  of  electric  lighting  by 
iiieandcM^nce,  which  have  received  renewc<I 
advocacy  during  the  year,  is  the  Inittcry  aya- 
t«m.  TroHV^'a  modification  of  the  liicbromate- 
of-i)otasl>  bnlteiy  oonsiaU  in  employing  a  very 
largo  proportion  of  sulphuric  acid  with  bictiro- 
malc  of  intBsli.  An  experience  of  three 
months  with  this  battery  nill  lead  its  moet  en- 
thusiastic advocate  lo  long  for  a  cheaper 
source  of  clcclricily. 

The  problem  of  oleflric  lighting  ia  to  find  a 
cheaper  motor  than  llio  sieam-ecigine  to  drive 
the  dynamo-i-Icctnc  engine,  or  to  diecoi-er  ft 
more  direet  proc««s  of  obtaining  electricity 
from  heal.  No  advance  has  been  made  this 
year  in  the  generation  of  clectriciti"  by  tlicrmo- 
cleclncity.  ThemeetJngeiof  the  British  associa- 
tion at  Montreal,  nnd  the  American  aasoeintlOD 
in  Philadelphia,  did  not  result  in  the  produc- 
lion  of  many  importmit  papers  on  electricity: 
ypt  there  is  no  doubt  that  many  jictsons  had 
their  ideas  clarified  and  their  tlioughte  atimu- 
Inttil  by  these  nicelings.  Perlinps  the  coining 
year  will  Ijear  evidence  of  this.  The  electrical 
exposition  in  Philadelphia  showed  ihn  great 
activity  in  the  field"  of  electric  lighting,  and 
was  cLiiedy  intcrei^itltig  as  an  exhibition  of 
various  type^  ol'  dynauio-machlnt«. 

The  menib^re  of  the  olcctncal  toitgrcss.  also 
held  in  Phll.idelphia  .tt  the  time  of  tlic  elec- 
trical exposition,  were  incHned  to  dissent  from 
the  resolutions  of  the  late  Paris  congre-iFS  in 
rrganl  to  the  adoptif)iL  of  a  hnmlrcd  and  six 
centimetres  of  merciu-y,  a  millimelre  in  section, 
at  the  temperature  of  6"  C.  as  the  legal  ohm ; 
sincu  the  work  of  Profeiisor  Rowland,  it  waa 
believed,  would  give  a  closer  value.  Professor 
ItowlamI  has  not  yet  [MibUshod;  but  it  is  bo- 
tim-cd  thai  refttilta  have  been  obtained  which 
will  lend  to  a  roi'lsioa  of  tiie  decision  of  the 
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SCIENCE. 


IToL.  v.,  So.  loa. 


Parla  conference.  The  members  of  tbc  con- 
ForcDC^  steo  diBtwtiled  frum  Ihe  oom^lusiaDS  uf 
the  I'aris  couforeiicd  u|ion  tlie  atloptiou  or  tbe 
ptatiniim  slnnrfiinl  of  light;  and  n  commit4«e 
of  Uio  U.S.  t'leetrioal  eotifinvnoe  is  now  pii- 

?ipcd  apon  tbc  slutly  of  a  aaitabk-  staadarci- 
he  stiggeation  l>y  SiviiieiiH  to  iiac*  tlie  liglit 
ccnlttetl  by  a  sc|Uhix>  centtnietrR  of  plntiiium  at 
the  point  of  nittion,  imd(tr  the  action  of  a 
known  current  of  cU-ctncity,  bl-l-his  n  fruitful 
one;  aiul  tlip  committee  m  testing  its  capa- 
bilities. 

In  telegmphy  atiil  telepliouy.  there  is  uot 
utuch  Iliott  i»  iic-w  to  i-lirouiclu.  It  is  perhaps 
a  blow  to  our  uatiuiml  pride  to  loam  itiat  n't; 
are  l>«hiu<]  Euglitud  in  the  art  of  telegraphy, 
and  that  we  are  iiiiijorting  crrtaiii  trUgraphic 
Insti'iiiiifiitB  iii>ile.i>l  of  o.vp'jrtiti|;  ttiL-m. 

Tlio  London  central  tclejjraphic  office  ia 
certainly  not  aiiproarhnl  in  thin  country  for 
ijompl<rteiics«  and  syslt^in.  Thi'in  is  a  (.'erliiin 
ou-itog}'  hetween  Uio  action  of  the  Iri«h  settler 
in  New  ECniiUnd  who  biirus  up  tbc  funevs  and 
outA  down  iiU  thv  wood.  and.  iu  short,  gkint 
the  fnrni.  ami  the  action  of  tcle^aphit^  and  rail- 
road corporations  whivh  run  n  Rystt-m.  hut  do 
DOC  add  to  it  as  long  as  BubsiHtence  and  divi- 
dends can  lie  obtained.  The  Amorican  viBitor 
to  the  London  central  office,  however,  can 
hnt  he  aoinseil,  that  a  sejiarate  room,  wiili  in- 
su-uclloti.  Is  provided  for  tlioBO  operators  wli» 
ate  to  learn  the  readinf*  of  messages  liy  sound. 
In  .America  it  vaa  the  nperatoi?!  wlio  tanglit 
the  Mipei'iiiK'ud^'nlx  that  tbiu  metho4l  of  iiectdv- 
ing  KK'ssngj'*  WM  prflrerahlo  lo  tlio  Atonw 
rc^ster  system. 

We  learn  Unit  the  Bell  telephone  uompanr 
hna  lately  eoniploted  a  special  line  between 
Boston  aud  New  York,  and  proposes  to  open 
telepliouio  conimuaicntiou  between  these  cities. 
With  the  new  ijonerfiil  tninamitlers  lliat  have 
been  and  nudoubtedly  are  to  be  invented,  a 
great  increase  in  the  range  of  telephony  is 
to  bo  expected.  Already  rao«t  of  the  tuuim 
and  principal  eftics  throughout  New  Bngland 
are  connected  by  telephone-linca.  to  tlie  great 
detriment  of  livcry-Klables  and  of  stage-lini?«. 
The  itiidy  of  this  new  metliod  of  villnge-oom- 
muaication  we  k-ave  lo  the  potilieal-cvnnumist. 
The  aystem  \n  dertinetl  lo  worlc  great  diange** 
in  manners  and  customs. 

UafortiiQatcIy,  the  nlonige  of  electricity,  so 
called,  docs  not  (Ulfil  the  extravagant  Jiopea 
(but  were  excited  when  Faure's  batlpry  burst 
upon  Llie  world.  It  is  now  found  that  the 
Plaiitf'  battery  is  more  practical  than  the  Faiire. 
aud  ihat,  under  carefid  mellic«i»  uf  forming, 
it  (lives  better  results  than  the  Faare  and  ita 


various  modifications.  Koue  of  the  storage- 
butterieu  now  in  use  can  be  said  to  tw  eommer- 
aial  sncee&ses,  for  all  of  them  deteriorate  se- 
riously in  time.  To  Ihe  scientific  investigator, 
however,  they  sre  extremely  naofni.  One 
hftvinp:  a  small  olcctrical  plant  can  charge  hiB 
secondary  batteries  at  bin  leisure,  and  thus 
have  on  tap  a  steady  source  of  eleetrieity.  To 
the  invc«lij;ator  who  Itaa  ruined  many  auita  of 
clollics  willi  aeid-liattcricK,  and  wluisi^-  hands 
have  aloiosl  ceaseil  to  he  the  in«(i:nia  of  gentUi 
birth,  the  storage- battery  is  already  a  great 
boon. 

Much  bus  been  said  and  written  upon  the 
subject  of  the  CninstniBsion  of  power  by  vler- 
tricity.  It  19  propoiied  to  try  ditiercut  eystems 
upon  a  cerl.'iin  portion  of  the  elevateil  ntilwayft 
of  \i'w  York.  \oIliing  but  ««  experiment 
upon  a  sulBciontk  Kii^e  scale,  under  intelli- 
gent .tcientific  mipervifiinn.  can  delcnmim.' 
whpUier  the  eleetrietil  triinsmission  of  [mwer 
can  eoiDpote  sHceeB^fnlly  with  the  Ufte  of  the 
loeomolivc  on  pnhlic  expo«'d  highways.  There 
ut  a  Aitura  for  this  system  in  many  ways,  even 
if  it  fails  on  railways.  The  year,  however,  has 
oddnl  little  to  our  Icnowledge  of  it. 

The  subject  of  underground  wires  has  been 
much  aj^itated  lately.  an<l  the  Western  union 
telegraph  company  haa  lately  tried  the  experi- 
meni  of  placing  many  of  it&  lines  between  two 
di&tanl  points;  in  Boston  inider  ground.  At 
present  they  work  siicccesfully ;  but  time  is 
needed  lo  hIiow  that  a  aiiitabk-  ilegiee  of  innn- 
Iiitioii  cnn  l>e  maintained  in  this  rroftl-afllipLo^ 
climate. 

The  seicutiHc  theory  of  ck-clricity  has  not 
received  notable  accessions  during  the  year. 
Tlio  V.  S.  signal-service  has  established  sta- 
tions fur  the  study  of  atmospheric  clectrieity 
at  llattimure  and  nt  Cambridge.  It  is  believetl 
that  electrical  observations  will  give  udditional 
data  for  foretelling  the  approach  of  storms. 
The  subject  of  atmosptiiric  electricity  is  still 
slirouded  in  niyfitery  :  ami  little  more  \9  known 
than  that  there  ia  a  difference  of  clectrienl 
level  between  the  earth'  and  the  air.  and  that 
this  diiTcreiice  undergoes  inniliflc-ationa,  and 
tliat  wo  have  mcthodsofineniuring  these  mod- 
ifieations.  Liltle  progress  has  been  made  in 
our  knowledge  of  the  ecmnectioii  betKc<-'n  t^arth- 
currenta  and  changes  in  Che  electrical  potential 
of  the  air.  U  is  niuintniued  by  Mr.  Blavivr. 
who  has  ha^l  several  esperimental  telegraph- 
liui-ts  under  hia  direction  in  Kmncv  for  the 
atudy  of  earth  -  cunTiuts.  that  changes  in  the 
potential  of  the  air  eau»e  very  small  changea 
in  tlic  charaeter  of  eurth-eurn-nts.  and  that 
the  latter  have  a  real  and  separate  «3^i&tenc«. 
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Lord  Riiyltrigli  liaa  been  engaged  opon  » 
study  of  llie  sil<rer  voUametrr  nnt]  lU  a|>]illca- 
tion  to  the  measurement  nT  electrical  currents. 
He  finds  Ihat  one  iiiii{)ftrc  dcponiU  four  grnniii 
of  Hilrer  per  iKXir,  and  a  siifllcienl  amount 
c»ii  ihcrefon?  \w  obtained  for  accurate  weigh- 
ing in  SAeen  miDut«a.  Piiru  oilnitc  or  ohln- 
r»tc  of  silver  gives  iIik  beat  re«nU«.  Iteetz 
has  propoftcd  a  now  form  of  Daniel!  cell,  of 
grenlintonifthosistance.  Fin««li>l>iiili'rijl.'ister- 
of-I'uri»  U  mixed  wild  couceutniEed  suliiliate- 
of-eopfter  solution,  and  the  t-oppet  elwtrode 
is  B«ed  in  tlii*i  at  one  oml  of  a  glus*  lu!>e: 
the  ri'sl  of  ihe  tulie  is  filled  with  eoiiL-eiitnttikl 
«iilpli:itc  of  zinc  nod  plnat«r-of-Paris,  and  tb«> 
Sinn  et.-<?irQiio  ta  also  «inb«<lded  in  this.  The 
Mills  of  Iho  tulH;  arr  filled  with  piunflloe.  This 
form  of  c*Il  has  Iteen  tried  at  tlit>  .leffersou 
uhvsirjil  liilK»ral«ry  of  Harvard  iiaiwrsitv.  and 
M(  been  fuutxl  an  l'scvIIvdI  snbfltimto  for  tlie 
wftWr-cel!  of  zinc  and  («pper  for  eliarf^ng 
olvtarornvterit. 

Tbc  lull  in  Iho  progrcR«  of  Uicorctical  dec- 
itj  is  pri»b.nb!v  the  precursor  of  imporUint 
'itiouA  to  oiir  Idiowiedj'e  ;  for  many  invesli- 
gttlon  are  at  work,  both  at  hoiue  luij  abnxid, 
tesliut;  the  new  electrodynamiclheorj-  of  light, 
and  iwiding  lo  o4ir  knowledge  of  ms^netism. 
The  etjiiipiDOfit  of  Jilt  valval  laboratoriesi  i  n  Amer- 
ica, which  has  bi*n  one  of  the  feahires  of  lb« 
year  at  Catubridge  as  well  as  eUewlieru  iu 
Anieriea.  bids  ua  hope  for  much  syetenutic 
atody  «r  the  scienw  of  electricity,  fnid  physi- 
cal Dcienee  in  general.      Joitx  TitowKitiimK. 


co-nnmsATfoy  of  the  ycihwrjF/c 

BlffiEAV,^  OF   TltF.   G0rEIi.V.\ftiX1'.' 

T»E  Uml-iti>|»nf  KniDpMii  coumrl«Naiw,  aiarule, 
lai'-  -  ':  *  — ' -"itlreeUnnof  the  war  departn>Ant>  fll 
It'  ■:  and  under  iho  ilireclfoii  of  "fBi^re  o( 

Uie  •.•:•■.  ,>.i:.^lly  ilnlAileUur  that  duly, ivitb  Uic  kid 
of  expert*  Id  the  bii*liiKaa  ami  In  the  art*  nwcwarj 
to  I  lie  Hiirreys  ami  to  tlir  prod  uci  Ion  ol  ihecliana, 
tilti.  onr  rtnployci  from  civil  life,  and  aho  of  eiili»i4>il 
•oldlcrf  and  noD-co<DiuU«h>n«>l  oOlcen  iloiaitml  from 
th*  amif. 

For  ileulb  on  ihli  •ubjeet,  tlio  committee  refera  lo 
Ifej«  prinli'd  nulvi  vn  Kiiropenn  survey*  cempilcil  and 
p<ul)llah«<l  In  I87I),  under  the  direction  of  one  of  Itt 
in«»Ur»,  Om.  C.  D.  Com»twk,  G.5.  eiiglneen,  as 
tbf  most  compktGcotu|)endlutnoii  thit  Nubjei't  IciKiirii 
Ui  Uicm;  also  lo  aonu.-  iiiitnifcri)it  nolrt  prrgnre'l  bj 
ibe  comntfttee  from  roiwrta  and  puttllcatlons  of  later 


■  Rilrwu  troDi  tbr  rtpon  of  a  osnailiu*  of  ibc  KiilotiJil 
Madouy  it  >c1>-u<-i.  -^wwiMbiti  of  Orni.  Utt««.  ui<l  Vrvtatrntrt 

i.   V.  TKOWKKtlHill.   P)nCEICIKn,     VoUKO,   U'«LKsa.  Uid  I>Uf«- 
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TttP  Iiydrofraphlc  snrTCj^of  Uiecoaslanf  Eoropt 
appear  In  erery  eoniitry  to  be  Uie  work  of  tbo  naval 
eitablbhineul.  On  tlw  ciiMia  of  Ihi^  United  Klag- 
Uum  lliii  hydrofTa|)bj  baa  been  eonipletttd;  anil  now 
twn  pnriim  in  eorvsylBg  vemels  of  Uio  aavy  nr*  cod- 
BUoiljr  «n|ilo]wd  In  ra-«ounillng  and  examining  duuk- 
n«U,  harbots,  ami  *h««to,  in  order  to  e«rrect  tbe 
ftxisiiug  aduilrally  charla.  All  tlila  is  done  undar 
direction  of  the  admiralty. 

Wtiile  tlie  oricanimtlni)  nf  the  land  and  of  tbe  by- 
drographlc  lurvcys  In  Kuropt-  are  vety  prrfcrt,  your 
comniiltee  doei  not  find  ttiat  they  oOvr  any  thing  to 
Improve  that  uf  ili«  United  Siatn,  ejccept.  perbapt,  la 
ithnviiij  lb«  economy  In  lima  and  tnoaoy  of  greater 
ttSQ  of  ptioiography  and  of  alncef^aphy  In  lh«  redno- 
tiua  and  production  of  inaiu  uid  cliarta.  in  Great 
Britain  new  ibc  tweniy-Hve-incli-lo-llie-iullc  map  I* 
published  even  earlier  than  tliif«e  on  amaller  acalw, 
all  of  nhlrh  are  rfdncilunit  frum  the  original  mana- 
acript  ina|Miurvi-yrd  and  iilotied  on  the  Iweiity-Ave- 
Ineb  or  ilxdnrh  teale. 

Early  and  cbeap  pu)>t)rattlon«  of  results  of  npent* 
lloit*  in  tlic  Held,  If  ihnyreuln  the  aceumcy  of  the 
orij^nal  tna|»,  atn  of  great  Indiutrial  and  eeenomle 
iinportiuice.  The  EnglUli  mnpa  of  ittt  (>rdnaa«e 
EUrvey  are  published  and  placed  out  aala  a>  aooii  ai 
prinlLsl,  and  at  very  moilcrat«  prices. 

Votir  couiuililee  voald  rail  ailcntlon,  in  thin  con- 
neclioB.  to  the  report  made  by  ttie  National  neadcmy 
of  aelencea  lo  cougrva*  In  lluci'inber,  IS7S.  In  wtdeli 
ih»  advaata^M  of  a  consolidation  of  tba  then  exhrt- 
Iiig  etirvejrs  were  pointed  out.  In  that  rapori,  <l  wa« 
rveominended  lh*l  furreyit  should  be  two  in  mioiber, 
—  the  coast  and  Interior  »nrvoy,  to  tie  conwrtit-d  with 
tbo  trlani^lotlon  and  miiiplnii;  of  the  c^iuntry  and 
)tslapogrspby;and  agvologlcaJ  surrey,  to  undertake 
ICeoioEieal  and  economical  invrJiUKaliona.  U  wonld 
b«  a  psit  of  the  duty  of  tlM  tortner  siirt^r  to  sappij 
the  maps  for  the  uaa  of  the  geological  survey ;  and.  In 
order  to  lecure  Ilie  co-ordination  and  hnnBonioiis  co> 
operation  of  tbc  two  snrvcyr.  It  was  rvcooimeuded 
that  tbe  coast  and  Inlorior  surrey  be  transferred  to 
the  Enlerior  deparmteAU 

Concmsa  ado]>teH  so  much  of  tbis  rerummendaUoD 
as  related  to  Ike  formation  of  a  single  geological  BUI^ 
vey,  but  did  not  provide  for  tbe  pcoposed  iransfer  of 
tbe  eaai.t-*iirvey,  nor  raake  any  other  provision  for 
thn  topographic  work  ncoossary  for  llie  geological 
Survey.  The  mult  has  been  that  the»v  two  surveys 
do  not  co-operate  as  tbey  should.  'Hm  chief  of  the 
geological  Burray  has  also  found  It  necessary  to  em- 
plojr  large  corpa  of  men  In  trlgonoinetrlc  nMOBUie- 
nienis. 

Your  commtliee  dnea  nut  foel  entire  cnnBdanc* 
Uint  the  union  nf  these  two  surveys  under  ritlier  nne 
of  ilio  executive  departments,  would,  without  other 
meunres,  neceaiarlly  lead  to  that  unity  or  work 
which  is  desirable.  It  tbcrvforc  rccooimcnds  ccttaUi 
further  leglalatlvc  measures,  tbe  occasion  for  vhldi 
will  be  made  dear  by  a  review  of  the  work  done  by 
lhe«e  several  ornanlialioiis;  liut  its  members  art 
entirely  clear  In  the  opinion  that  some  one  of  the  ex- 
ecQllre  deparimenu  should  control  both.    It  l«  tor 


48 


SCIENCE. 


[Toi-  v..  No.  102. 


congrcM  to  i)«t«nnine  which  department  tbnll  exer- 
cise this  nr<:tt*t,tj  iiutbority  nnd  control. 

The  const-surrc;  vu  orlgfnally  orgnnlutd  tor  the 
purpose  of  contlmclins  maps  and  charte  of  the  const 
mid  harbors  fur  Uie  beiietlt  of  coiumeii-e  and  iiftTl- 
^tlon.  Coiillictiiiv  opinloriK  r«ii|>ec:tiiiic  'ii«  (impiT 
tiiiuia£«tnipiit  of  thi*  turre;  ]«il  to  thv  fomiiil(<>ti.  in 
1S4S,  of  a  board  of  ofllcere  wllh  the  duly  of  re-orgii- 
iifatngthcnirve}'.  llila ImokI subinitt«il  aplanwliieh 
ira«  ai>nct4>d  hy  cougit-xt  into  Uw,  ti]ion  nml  uiidcT 
which  law  tlio  mrvfjr  ]im  ii!U)Crto  listen  fiivutisd. 
Till*  plan  pnivlileil  fi>r  tlie  cir-oiierailun  ut  military 
offlocTS,  nnval  offlccn.  auil  dvillann  in  iliv  \ariuus 
put*  of  tliu  work.  Undrr  It  Ihc  work  o(  the  ciMst- 
»uney  haa  been  coniliiueil  to  iho  pn?»ciit  time. 

Ill  n-Miiil  Miiin*  H  t'r^t  exteiiiluii  i>f  the  Held  nf 
iit>«raiionii  cf  th«  iiiirvey  hM>  bMii  iiijtdft,  nppantntly 
looldng  I*  a  iTlan^lntlon  covering  theenilr*  torri- 
torjr  of  th«  Utiitvd  iSial^^.  The  maps  publifthod 
auniii>ny  with  the  report  of  the  surrey  vnabk-  un  to 
know  tlic  i^coHetlc  woHi  It  has  executed.  It  a|>pvan. 
from  ilie  iiiaiia  aecom panning  llie  roiK>rt  of  1S*2,  that 
oil  June  oO  fif  tlmt  year  a  ehaln  of  Criitngli*i  hati 
been  extcmled  thmiiKhonl  thn  Millrt'  Irngth  nf  ilir 
Atlantli!  Hii>t  Gulf  eoaal*.  and  iLroiighout  about  half 
tlic  PaciHc  (^oaat.  Ucside*  these  coast-lines,  eslvtt- 
tilt'  re^ioTm  in  thu  iiiteriar  arft  aeeii  ti>  he  trinn{;i]- 
latted.  Ill  tti«  n(>rth'<tii«t,  lliv  trinii^iilnilon  L-ovor*  the 
ETCaMr  poirt  of  tin;  statvs  vf  New  tlAiiipalilre,  Ver- 
mont-, and  MnaiaiJnuietl»,  About  half  uf  Ooniicctkul, 
aud  It  al»o  Includes  a  cansldcnblo  part  <vt  the  s(n(<^t 
of  New  York. 

The  reeonnalMaiioi!  Im«  nxt«ni]cil  woHtwnrJ  from 
th«  Now-Jorsry  ciistit,  >o  us  in  inchiilit  thn  gri-nlvr 
part  of  the  staiQ  of  Kew  Jenieiy,  and  a  Inn;;  xrlp  In 
I*«ouBFlvaii!a.  >'Vom  ]'*nu«ylv«iiia,  the  extended 
lino  of  ptlniary  Iriansidntion  foUowf  the  AllcEheny 
Mountains  luto  norlUcro  Alaliamn.  aiid  Is  now  Iwing 
conttiiui-i]  acniM  the  country  to  Mnmphia. 

.\  trlanKulatinii  of  the  MlMiniippi  Ither  waa  ex- 
tended from  Ita  mnuth  nearly  to  Meinphii.  where  It 
would  meet  Ilic  lust-deacrlbed  chain  of  trlanglAK. 
The  cliniii  C'liini-cliiis  tlu>  Atlaiitk  and  I'ncific  eoatlx 
hu  boeh  i*oin|)!i?tiT!  iionrly  nciv.«9  ttm  utalp  «f  Xevnili, 
aud  the  rei'oniioiMancd  Include*^  n'^arty  half  of  Ulali 
Tvrrilnry.  Thi'  line  la  also  surveyed  nt  varlvnt  p-iiula 
In  Colonida.  KaosA«,  MisMtml,  mid  llllnolc,  Besidr^ 
all  this.  Isolated  re£luna  In  VVlsconalD,  Indiana.  1111- 
noli,  Ohln.  Kentucky,  mid  Tentieaaee,  have  tieeji 
reconnoltml  by  Ilii*  (xiad  and  jfeodetic  survey,  lit  a 
w±y  Indicative  of  a  phm  dontgned  nliiniately  tofover 
the  enilN- territory.  As  lis  appropriatioiiB  for  some 
year*  pa«t  ha»'e  made  ppoviaion  for  the  colliscllon  of 
data  fur  a  general  map  vt  the  United  tjtnle*.  we  mny 
fairly  rctjard  the  coa^t  and  g«od«lIc  anrvej  aa  hnvliig 
DDderiakeit  a  Irtgonoinetric  survey  of  ihu  whole 
United  States. 

rrom  the  «tatein«nt  of  the  director  of  the  geolo- 
gical aiirvey.  we  learn,  thai,  under  anthorliy  of  the 
uinual  K|>pnipriation  blllii  to  prepare  a  geological 
tOJSp  of  the  United  Slalf.i,  that  offici^r  hiia  parties 
eBgagcd  111  the  trigonometric  survey  of  the  Mitire 
country,  which  la  to  be  sufficiently  acciirUe  for  car- 


tographic purposes.  It  appca.ni,  therefore,  that  two 
diatinot  and  indepi'iident  trifc-o  no  metric  »«rTey«  ol 
the  Uaitvd  titatcs.  under  two  diCerciit  departments 
of  the  gov«runicni.  arc  now  in  proccu  of  cxecutloiti 

nie  meteorological  work  of  the  sisQal-acrvlce  la 
divlaiblo  into  two  iltslinct  hrancliea.  The  (Int  and 
by  f.tr  tho  larger  portion  of  tin'  work  Is  the  collar 
tion  of  weather  reports  frotn  atallons  In  different 
parts  of  the  union,  whirfi  ah^  uliliEcJ  In  prodlcllng 
the  prolmblo  weather  during  the  twenty-four  hours 
«iicccealii)g.  Connected  with  this  woik  Is  the  piib- 
lication  of  weather  maps,  showing  xl  a  glance  th« 
slate  of  the  wcolLcr  over  the  entire  countrj-at  cer- 
tain momeiila  of  absolute  time.  At  the  school  at 
Port  Mjec.  observer*  and  operators  are  trained  for 
tills  service.  A  vi^ry  liiiportniit  part  of  Ita  work  la 
thn  display  of  tignals,  anci  warning*  of  appmacliing 
storms,  frosta,  and  floods. 

'I'bf  other  branch  of  the  nicl(.-oroloKicaI  eerrlee 
appears  In  scientific  dhcusslons  and  luvcatlsaUona 
bavliig  for  their  object  the  advance  of  Lhoaclonce  of 
nieleorology.  Thtwe  reauorL-hca  are  piililUhed  under 
the  title.  '  Profeuionml  papen  of  the  »iinal-»ervi«;,' 
wlitch  papers  consist  of  memoirs  separately  paited, 
and  numbered  In  tho  order  of  tbelr  l»ue.  Your 
eoinniiUee  lanot  informed  of  the  seponte  expeoMt 
of  these  two  dirisinns  of  the  signai-aerrice,  bat  liM 
no  doulit  that  tlie  eapctiM  of  the  second  branch  is 
but  a  ^luall  fractitin  of  lliat  of  tho  llrat. 

Tlin  siEnal-serTlce  also  performs  a  miHtarj-  duly, 
prorldln^  the  material,  and  Instructing  soldlcra  and 
oflicera  to  rotumiiiiicnie  between  separate  l>odles  of 
troops  by  a  syntein  of  day  and  nielli  sf-^nals;  and  It 
also  operates  and  repairs,  and  when  tiei-ecitary  pun- 
strucls.  lete^^ph-linea  for  nillllary  purposes.  The 
appropriation  for  lhe*i'  milltarj-  wotka  and  services 
for  the  current  year  is  five  tboiisand  dollars.  In 
the  opinion  of  tlio  comiuUteo.  U  Is  deslralile  thai  the 
metooroloEicisI  w«rk  nf  ilic  wi-atber  burenn  should  be 
under  the  Kenersi  control  uf  the  cuinmisslon  projioiieii 
later  In  this  paper. 

The  hydrogrnphic  office  of  the  navy  department 
may  be  couaidered  to  date  from  the  year  lti4S,  when 
thn  di^pol  fori;harta  and  iii'triimAnta  for  the  navy, 
anciiorijed  by  an  act  approved  In  lSJ!i,  waa  eslab- 
liabed,  L'tider  this  act  >u.i  iib^crvaCory  was  catab- 
lisbcd.and  wan  ensaged  in  the  double  work  of  making 
oatronomlcal  observations,  correcting  chronometers, 
and  of  tupplying  duns  to  tUe  nary;  the  establish- 
ment heing  oAicially  styled  '  tlie  V.  t>.  naval  obaarra- 
lory  and  hydmi^phle  oRlce.'  In  1869  congrast 
authurixod  the  ealablUhinent  of  a  separate  hydnv 
graphle  o(Hc«,  to  be  attached  to  ih«  bureau  of  navU 
gatJOD  in  the  navy  department,  for  ttic  purpOMi  of 
■npplying  nautical  pubHcatiuns  and  infonuation,  not 
only  to  t-etael*  of  ihr  Unitrd  StJiies,  but  to  navigalora 
generally,  llcfote  ttint  lime  the  functions  of  the 
oCDce  had  been  conllned  to  the  puccliasa  and  distribu- 
tion of  foreign  cliarts.  Tnder  the  new  organ  I  xa  tion, 
a  drnwini:;  and  engraving  dirision  waa  eatablialisd, 
wliteh  con«imcU  charta  of  foreign  coasts  and  seas  tor 
difllrlbution  to  ressels  of  the  iinvy,  and  for  sale,  at 
Uio  coat  of  printing  uid  paper,  to  nnvigaton  gene^ 
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•II7.  The  oncer  nov  In  clorgv  nl  ili«  Iijdrof^ptile 
efliee  a]ipMrad  befora  your  commlUM  In  person,  kixl 
|aT«  it  a  rtry  el«u  mmum  of  tb»  work  his  ol!Kc«  la 
Mtualljr  d«iag. 

B«aida  the  h]r<lroerapblc  work  o(  lh«  <oaat-«amy. 
—  wUcb  Is  conflicted,  and  bas  always  liecti  cuiiducted 
mdareklsUug  tavt,  umltrrtlie  ilirrctiOD  nf  lhcBUi>er> 
InUnideut  of  tin-  on»t-«urTi-)-,  —  thbi  li;r>'ri>xn>phfc 
office  ia  not  onl;r  *upf))rfng  corretted  chnrii  to  th« 
TWMis  of  tbe  navy,  bot  i*  collecting  infonaatlnn  aa 
to  l«ewblch  ntnlangcn  flvery  ibip  or  *l4!«iiiftr  of  th« 
great  linra  wlilcli  ocu»i«ct  onr  nonbt'm  pons  wlUt 
Rrrat  Hrluiri  nml  Prance;  anil  It  alito  puMUb«s  con- 
•CaiitlT  ttifodnallon  a*  U>  chuiiies  in  IJKlilaaiKl  bnoys, 
and  di>ct»'ori«i  \iy  cJI  na(l'>ii-->  of  Rhoali  and  dan^n 
not  laid  (lowci  upon  tbu  cliarta  in  common  use.  It 
f«bllslR>i  at  sliort  Intervals,  not  only  prin[«il  Infumio- 
tlon  by  bulletin  «i-iit  ti>  cMimmt^rcinl  crnirrs  in  Uit* 
eonniry,  Init  pilot  dmrls.  fKgx-Hally  "f  lltr  Nortli 
AUaalic,  gltiug  the  latest  Inlelllgeuce  111  regard  to 
evmnla  and  winds,  and  lite  location,  when  lutsMui, 
«f  all  Boating  wmck*  and  dEr«iicl«,  and  «f  th«  tc«- 
%«rga  sad  fttlwr  BoatUif  lc«  which  ilirou^li  tbe  <vhcle 
iptili;c>  summer,  and  ral1a(»»[ittn,  liealou;;  theriuHcni 
«dce  ui  ihf  (in^t  nanks,  ilin-tliy  in  Ihr  truck  (ol- 
foitvd  by  biindrnd«  ot  steaniera  and  lalllnt;- vessels, 
onrylni;  many  (hoaumls  of  iravellen,  juuseugen, 
and  Imniigntnis,  and  Ibu  milliun*  of  doilani  of  our 
^rporta  and  iinporU. 

This  worit  of  lli«  hyiIrO|i:rapblo  ofBce  Is  evidently 
of  tn*i  value  and  iiiiporlnncu  to  onr  cummunJal 
asil  Inulutvs  iniervsts,  and  mu)t  save  luauj  vessels 
from  irrcch,  oiiil  mHny  lives  from  dpsiiuctlun.  Sa?al 
veeSL-is  under  dliw^tion  iiud  iiintruciion  uf  Uii!  Iiydro- 
gnidiii-  iiOirrp  nllo  Miney  funrljcii  rnantx  ntid  iinsnr- 
reyal  linrlHini  and  clinnneln.  niillii^  putrerfiilly  In  the 
extension  and  Introduction  of  our  LMninicrre  to  such 
ceaatsand  barlmrs;  aadlbey  rontrlliuteiothe  knowl- 
edge of  the  onrtli  and  its  inliabitniit>  Ity  ii<^*]>-««a 
Mrundini^by  obserratloite  of  the  currents  and  wlada 
B»>1  Biorius.  and  of  iJie  bottom  of  tbe  ocean  auit  uf 
ha  shorrs, 

While  tbis  work  Is  sdentlSc  work,  your  cnintnlitcc 
fa  not  prrpared  to  r«conimend  that  It  tie  deiaclied  in 
anyway  from  the  cmitrol  of  tiiu  navy  de|iarttncnl ; 
nor  ran  t)ii.-y  riv^itiiraetid  thai  tliv  hvdro^nptiltr  work 
t4  the  r">a«i-«nn-ey,  for  ovrr  forty  years  eondncted 
so  latisfactoriJy  under  Ibe  civil  v(>nlrul  of  the  coiat- 
surre)-,  be  leporalcd  from  tbatorsaniznti»n  before  titc 
ortgiiial  survey  iball  be  com  pie  ted.  After  thai  is  done. 
pahApe  the  work  of  re-soundini;  and  of  r«.-i-inmln- 
hig  nay.  witliuui  injury  In  Uic  scrvii^,  )»n  comniitled 
to  tiMi  eoniixd  of  the  navy  ilepartiDent.  I'el  eteii 
tben  eorrectlon  and  revision  of  the  coiUl-»urvey 
charts  will  re>]ulre  some  Mvonlinitlion,  some  author- 
itative eotinectlon  between  the  (!oaal-«urvey  ofBt?* 
anil  tlie  parlJ)^)l  lutil  vi^iel*  erif{iu[<-i)  Jri  these  re-ox- 
anibalious  for  correction  uf  our  crai^l  cliart». 

FlroRi  the  teniiti  vf  lliti  w^t  under  nbidi  yuur  rom- 
nltlee  b  coniiiderine  this  subject,  it  may  be  Inferred 
Ifait  the  principal  queaUon  affect  Inc  the  bydrogmpblc 
ottee.  on  which  .lu  optnlon  Is  desired.  Is  ilutt  of  lis 
eouolidatlon  wiUi  the  bj^trograpliic  work  of   tlio 


codUl-surrey.  The  reawnt  for  the  eonsDlidattoo  ol 
these  two  works  onder  the  navy  department  have 
been  urged  wllh  fore*  bj  the  secretary  of  tbe  nary 
in  his  last  two  annual  reports.  I!ut  there  are  also 
cogent  roaaooB  on  Cbe  other  ^de  ot  this  question. 
The  coasl-survey  was  s)>ecially  urgaiilnKl  to  secure 
the  hannnniituN  ro-oprmi  ion  nf  dvlliai'-s,  nfllccni  of 
the  navy,  and  officers  of  the  army,  each  In  his  own 
depnnoieui.  and  yet  In  a  single  well  cx>-onllnAt«d 
work.  No  seientlSe  depurtineDt  of  ihc  {.•ovemmenC 
has  worhed  mors  Buceessfully  through  the  forty  yi'-ara 
in  which  this  organisation  bas  been  in  openstlon. 
Each  of  tbe  Ibree  brandice  llins  harmouionsly  eo- 
opcrstintc  bas  received  the  benefit  of  the  skill  and 
professional  cspcrlence  of  the  other. 

An  organ Ixatiun  of  tliis  sort  should  not.  while  Its 
work  is  lEOins  on,  he  dlsrtipted,  «XC«pt  for  very  Strang 
reasons  affecting  Its  efflelency.  We  would  also  ad- 
vert, lu  lliuslratios  of  the  Htlrauiages  which  onr 
ntlitar?'  and  naval  oAeers  have  derived  (r<>*n  their 
connection  with  the  Mkut-survry,  to  the  brilliant  list 
of  military  and  ri*val  men  durioK  the  civil  war,  who 
iterived  a  very  im|Ktrtatil  part  of  iheir  professional 
trainlnc  from  lliclr  cxpciience  on  t hut  work.  Sticb 
a  lift  wouM  include  an  array  of  jirofcsiloDal  leaders 
which  it  would  be  dllSeulL  to  c^lecL  from  any  other 
aMociaied  body  of  men.  Wc  suggest  tlie  names  ot 
Pan«r,  the  Rodgerws,  of  Ueade,  and  of  If  urapbreys. 
Uaojr  others  might  be  addcil,  who.  after  »rvlee  on 
the  coaat-nnrvey,  rose  to  high  ewploymenU  In  the 
artiiy  and  navy. 

While,  therefore,  your  cotomtltoo  Is  itot  in*P*nd 
at  the  pteHcnt  time  to  recommend  the  proposed  con- 
solidation, it  (iocs  not  uiineeire  that  congnas  ahotiU 
ailnpt  mwwum  looklnu  to  the  nAparailoii  In  pei^ 
petulty  of  the  two  brandies  under  coiiT>lderMioii. 
The  policy  ot  the  eoaat-survey  Bhould,  we  conceive, 
be  dinieted  towards  tbe  completion  at  the  eaitiest . 
possible  dale  nf  the  survey  of  onr  coast-line.  Its 
luaiu  operations  will  ihereafler  bo  cooBned  princi- 
pally to  tlie  interiiir,  and  ibcn  (he  policy  ot  ooasull- 
datinx  its  hTiliTy^irnpliy  with  the  work  of  the  oanJ 
h)-drogTBphlc  oflloc  will  be  open  for  conslilcntttoD. 
We  are  therefore  ot  opinion  Ibu  the  bydiognphia ' 
oDice  of  the  navy  de|>sriineni  is  worked  with  all  due 
efHcitncy  as  it  in  now  urgsniied,  and  tliaL  no  ebaiig* 
Is  at  present  necessary  In  its  relations  to  tbe  govern- 
ment. 

PrclJnJiiary  to  our  recommcDdations  ns  to  ibo 
other  three  works  upon  wbldi  your  committee  la 
called  titKiti  [o  report,  ll  desires  to  present  some  geic 
enil  vtcns  n-.tjiccljiis  the  wurkiti|[  of  tbe  tlcjMUtmcnta 
of  Iho  uovcmmenl.  We  conceive  It  desirable  that 
there  should  be  a  dear  onderstandlng  as  to  what 
sorts  of  sctentlfle  Investigation  may  be  tnidertaken 
bj-  ^v(>mment  ot^nlcxtioi».  Wc  conceive  It  to  Im 
a  soui>d  principle  that  congrcM  uliould  n»t  nndcr- 
taki;  any  work  which  can  be  equally  well  Ui-ne  by  ibe 
enterprise  of  individiuil  inrirAtigaloTs,  Onr  leading 
unlTCTsitlcs  are  constaniiy  Increasing  the  nKaos  of 
scientific  reseaivh  by  their  professors  and  students; 
and.  while  the  governraent  may  with  propriety  en- 
eonrage  and  co-opcratc  witli  iliein,  thete  ii  nu  reason 
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wbf  It  nlmuld  ctnnpete  with  tlinii.  Tie  sdentiflc 
work  of  U»a  irnTenmif-nt  ouehl  not.  tli«r«fi>rv,  to  bi* 
such  M  cu]  be  unilerUiki^ci  by  liidlvMim^.  It  aliould 
also  boMnfiited  lu  tliu  iiicn-»Mi-  ami  Kyjieiu^itiution 
of  lctiftn'l«ilgn  tending  "t*i  pmoiftic  ih«  pimrjil  wd- 
r*rc*  of  iJii>  ewmtry.  Within  tli^**  fri*  r«itriction> 
tliorv  1b  s  IxTg*-'  aixl  incrraelns  field,  wliicb  U  iiaiy 
purlly  oucupittl  l>>-  ihu  vrKiuilxatioii*  now  utjilcr  coii- 
nit|i;nilion.  Itt  coiiFiiicrliii;  tbn  limits  of  its  tuitc- 
tiona,  your  coiitniliiee,  as  one  of  sciemi»U  aud  not 
of  cauitfluiluiial  Inwyeni,  iialiirally  i-utifiiii-a  it*«ir  \n 
eoniidtinllon*  aCtt^titi^  Ui«  f;«tipral  w^lfan^. 

Th«g«n«nkl  goveniment  IiavlnscotnnienMd  ageii- 
«nU  trigonoiDCtiii^ai  survey  of  tb«  Vniicd  Siaiea  od 
■  I*rg6icate,  uitdi-mrptniiAtiunt  much  innn*  cftickbi 
ill  tbelr  ■i.'tioii  tlinD  iLoh  >ftiK'li  any  sliiglf  itAtv  cad 
provide  we  cutiiMiive  ll  dftMimblo  OiaL  tb«  wiirit  tliua 
uiidert«lceii  nliould  hr  cnnlintml  at  least  to  tlic  point 
at  which  it  ran  b«  advAiitaef^otisly  latcMi  up  by  Ihw 
SUte«  lliems'<l<'es.  At  whai  |ih'Ciie  limit  lli<>  );ei)era^ 
govemtiieiil  aboitld  *t»(i,  wi>  nn>  ntit  iin-psin^d  to  d«- 
eldi).  iinr  i*  it  uvcw-mtj  Ihal  thfi  limit  sbould  ba  d«- 
(incd  at  pros->iLt.  Tb«  attentiun  of  coukt^m  ftbould 
also  be  direttvd  iv  llic  fact  tliat  the  admiuixtratiou 
of  :i  >c!ctiii(ic  bureau  or  department  Involvra  grrucr 
iliflicultlcs  Ihau  ibnl  of  a  purely  busIneMi  dejiAr^ 
m«nt.  Tbe  coniificliuiu  between  ihv  work  dour  and 
Uii^  r««iillx  nlLiinaloIy  to  be  atlaiixMl  for  the  public 
ari>  not  at  all  obvious  to  itie  people  and  pr^fs.  and 
thi»  the  groat  h«>iiolU  "f  vl^tant  wst^hluit  and  con- 
Btant  crltif^rsm  Ih  winiing.  A^ain:  iln  ndminintnt- 
Uon  r^uirm  it  <[>mli< nation  of  tcienlitic  I(DowMg« 
wiltt  adininblrjlivc  ability,  vrliiclt  ia  tnurtt  difficult 
to  c'luiuiund  tli;iii  riibt-r  of  tht?*r  qiuiliiiri  wparalfly. 
Tb^M:  dlQculllrg  an.'  IntvntlAcil  by  tiir  absence  of 
any  cciilnU  auiborUy  to  control  tli*  work  of  a  gov 
ennnent  scl«utjlie  «i)^iilzatl()».  Eacli  bead  of  n 
■cjpnttllc  or^niiisnlldti  U  now  pruel)i>ally  alxolutcl; 
l»il'-pend«<nt.  and.  in  Ms  Iridlrldual  judtnueni  of  vrbai 
hit  "rganlMtlou  shiiM  do,  Ib  cviilrolled  only  by  con- 
gTM*  Ilaelf,  aotiii(;only  tlirouKb  its  annual  appropiia* 
tloa  bills.  We  conceive:  that  ihU  «liitc  of  ibiufia  call* 
lor  mcMum  of  rrform. 

A  feature  of  nuch  rcfonu  will  Imi  ilic  Dulleciinu  of 
the  or^uliLalinnt  uow  under  c(in*l>1«raUnn.  loKi'lber 
vfUi  aucb  oilier  ncleniilk'  bun4ns  u  coh^km  may 
WW  flt  lo  Include  In  the  i^cbeine,  under  one  rcntnil 
aiilfaorily,  lo  be  recogiiUed  as  TMponilblt.'  for,  and 
contrallliig  g«n<-raUy,  tlto  nciAntifie  opcratii.tiR  of  tbo 
I^T«nirn(-iit,  Various  forms  <if  such  nu  auiliorily 
migbt  bo  deviacd.  Uie  dioicc  uf  which  will  aomt  day 
be  made  by  ouugreaa.  Tlir  twwl  form  would  be,  per- 
liapa,  the  e*Iiil>lis]iment  of  a  'depnrtmcnt  of  science.' 
tbc  head  of  which  should  be  an  administrator  famil- 
iar wltli  sclenllflc  affair*,  but  not  nuccaiarlly  &n  iiivex- 
llgaiur  iu  any  ipeclnl  tiraneli. 

Your  commit (e«  states  only  tlut  general  fentimeac 
and  wish  ot  mea  of  aeli-nce,  when  it  saya  that  Ita 
tDMubers  belinvc  tka  tiTut  i»  nearwbeii  thecountxy 
will  duiDanil  ihc  in»titu(lnn  of  a  brandi  of  the  ez«ca- 
Ure  gOTernmcnt  devoted  especially  to  tho  direction 
•od  control  of  all  tlie  purely  Ktenilflc  worh  of  ilic 
gOTernnteut.    In  Ihi*  day  llie  punuK  of  (cience  iurlt 


la,  «i9ihly  to  all  men  of  cdncntlon,  directly  connected 
with  the  promotion  of  the  general  welfare.  The  art 
of  pliutogmiiliy.  I>e^unln);  lu  IMS  vrllb  the  MtentlHc 
esppri rmrua  of  Wedgcwoud.  ba«  developed.  llU.  la 
tlii«  country  nlon(>,  IIk"  annual  value  of  ph'>to(fmpha 
pnwlucpd  U  «*tiina(ed  at  thirty  mllHonii  of  dollAM. 
'i'lM  atudy  of  ekctrivlty  baa  rr6ultrd  iu  the  telegraph, 
the  tcl(.-pliDiir.  the  clvclric  ligbt,  the  elvctric  ntilwA}-; 
some  of  wliicli  n-siills  count  ilicir  revenue  by  mil- 
lions, aud  iiavc  created  already,  wltliln  a  few  year* 
of  theiriliHCui'Ery.propertieii  employing  the  capital  of 
bunilrcd»  of  niillSons.  None  who  have  lived  tvilh 
open  eye?  during  th»  development  of  llirsn  n'^ulta  of 
purely  acleittiflc  iareUlgatlon  doubt  that  tlic  Pttltira- 
ti<in  of  lelcnee  '  promote*  the  general  wcllarft.' 

Should  ouch  n  department  be  now  impracticable, 
shtmlilpubllcoplnlonuot  benDwreadyfori(.lhcnazt 
bc-L  niufluie.  In  the  opinion  ut  BclemtlAc  tacn.  would 
be  lo  ininsfer  all  »ncli  norlt  or  bureaus  to  aoiue  one 
executlTe  depsitmvni.  Kveplni  in  mind  what  baa 
been  said  rtapceilng  the  two  classes  of  vorknnder 
the  li^iinl-Mtrvice.  ne  are  of  ujiiniou  tltsl  iho  func- 
tions of  tlic  Mv^TTfliorganizallonauniUr  eonrideralion 
could  now  bo  most  advantageou&ty  divided  among 
perhups  four  bureaus;  namely, — 

P.  The  coa»t  and  interior  »urvey,  lo  be  cuncenied 
prlaclpally  with  geodesy  and  hydroKrapby,  and  to 
cinurid  111  the  prewiit  coast  and  geodetic  sun-ey, 

y.  Tlif-  i;i!t'!<i}:ic;il  siirii-y,  to  euuipriM-  tlia  present 
gerdo^iral  Furvcy  with  its  ui^uiiatlon  uurUaiigL'd. 

3°.  The  meteorn logical  bureau,  lo  which  sluHiIri  be 
tran*feri«ii  -i>  iiuich  of  the  present  f>eraoiihKl  and 
function!  •'(  (be  chief  sigual-olfice  u  are  not  oece*- 
nry  to  the  mililiuy  dutka  of  that  olBce. 

1°.  A  pliysknt  olKu-rvatory,  to  inve4li!:ate  Uic  lava 
of  solar  wk)  trrroirlal  radiation,  and  lliclr  appllcn- 
lion  to  meteorology,  vlih  aucti  other  investigations  In 
eiict  seleitce  as  the  (;overiimouL  miLfht  as^gn  to  II 
In  Ihii  conneetiiin,  attention  ia  called  to  n  reioliitioti 
passed  liy  tlim  rwent  elocirieal  eonfopenec  In  Plilta- 
ilelphla,  re<)ueHtiu{;  \hr  ettabli8tiiiit-iil.  by  Ibe  govera- 
inetit,  of  n  bureau  of  ck-clricnl  standard*.  Wi;  ar«  of 
opinion  that  the  functions  of  tlic  bureau  of  weights 
anil  measures,  now  performeil  by  the  coast-survey, 
could  ta*  ailvaiitaj^uunly  transferred  to  the  prupuoeil 
bureau,  and  rxttmded  so  na  to  Inehid^  electrical 
measures. 

The  nienilwra  of  your  coromitiee  are  conscloui  that 
plneini;  thi>«e  bureaus  under  one  ileparlmi-nt  woold 
not  necciAitrily  result  iu  the  proper  co-otdinalion  of 
their  witU,  liecauMt  the  brail  of  «ucb  dcjKU'tuent 
would  prtilNibly  liud  ll  Impracticable  to  enter  inio  Llic 
coiialderaiton  of  all  dutails  necessary  lo  ibnt  purpose. 
Il  appejim  to  ua  tlial  Die  erjla  already  ixtinlud  out 
roqulru,  in  any  ease.  Ibe  organJMlion  of  a  purmanont 
comm  isoion  to  prescribe  a  genenl  policy  for  each  of 
the^e  bureaus.  The  function*  of  11)1*  commiasloa 
would  be :  — 

3°.  To  examine.  Improve,  a&d  appmvc  the  plana  o( 
wnrk  proposed  by  the  several  baneaua,  and  to  i-cvlsa 
their estiinatea  In  accordance  with  such  jdan.  Tho 
iwrformanca  of  ibis  duty  would  require  consultaUon 
with  their  ciitefs  generally  and  separately  respecting 
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Um  ebanwur  of  tbi^ir  work,  virl  tba;  should  bu  tB«ni- 
benof  Uift  MunmtMlon. 

^.  To  appruve  in  d«u!I  the  methods  of  cxpeii<ll- 
tura  of  tlie  «pproprUtivi». 

3°.  To  rccuai&KD'l  such  metuurea  u  they  demi 
BMesMTT  to  the  elBcieucir  of  the  buiVAua  uiitlier  tbelr 
lUlci  VlilOD.  It  uliimld,  iKJttfvvtr.  Iw  unilvntood  Ut«t 
till*  cummiMion  is  nol  cbmrgcd  with  inircljr  admlD- 
btmive  retpouslbUliy.  It  preicrltwi  wtut  shall  be 
il(in«,  ftitd  n^coniRWiiili  anf  nteoHircs  nKOMnry  U> 
lecuMtbnl  objc-t,  bul  iIom  uot  <oii<:«ni  lt««lf  witlt 
•dnluiBmUve  details. 

W«  sabtali  ike  following  h  m  suggc«lioD  for  the 
forawUon  and  permanct  of  sack  h  eoninilsslun:  — 

Tbc  CMnmlulun  slialt  coniUi  of.  1°.  the  pntatdenl 
'it  ib«  National  ai.'atileni]'  of  iciDiii.-M)i:  2",  tli»  *eero- 
tarjof  the  Smtlhxonlnn  iiiMttiitioD ;  3^  and  4°,  iwo 
elrllUnt  of  high  iclentifie  rppatailon,  not  oth«nr1s« 
In  tltft  guvrrnuiviil  si^rvkv!,  to  be  a|>poiiitcil  by  lb* 
pr««id«iit  of  ihi-  L'oiti^  SUlw  for  tlic  term  of  bIi 
jciin;  ft",  one  officer  of  the  corps  of  ciigloMis  of 
Uh  army;  &>,  uitu  prafmsur  of  niailieu)»Llcs  in  tbl^ 
Davy,  skilled  in  nalronoRiy,  —  IIk'ku  two  to  bs  drsl|E- 
nated  by  thn  pnsidont  of  the  (JidiMl  StAiet  for  a  term 
of  six  ireara,  —  who.  wlih,  1*,  the  sui>^rir>t4>iiclent  of 
Um  cout  and  geodettc  Mnrof;  S'*,  the  dlrMtor  of  th* 
gBoIogiaU  «in-e)';iu)d,n°,thcr)tBopr  in  char^  of  tha 
nelcorolopcal  service,  — sbsll  cct»tlitut«  th«con)mIs- 

sio»  of  .     The  >«cretnnr  of  tht tk-part- 

mcut  «ball  Im^  n-ojtcln  prr^ldoiil  of  the  cotuinlMloD. 

TIu'  irtiiil)i-.rs  of  the  commlnton.  for  tlielr  services 
W  Bucb.  shall  eacli  be  pal<l  by  Qm  llniieil  States  i^ntn- 
petuation  in  the  sum  of  ■  doll  are  |<'r  atmiini- 

Tliiilr  ii«c(!scar]r  IriULSporiailoii  mhI  travelling  ex- 
pipiisrs  '•hall  be  prort'lc-l  for  as  aK  lhoa«  of  offleers 
of  ili«  army  atut  navy  when  travi>tllng  on  publie 
btulneis  (ir  duty,  to  Ik  paid  out  of  tbc  approprlaUaos 
for  the  svricce  under  their  siipenislon. 

The  coramlaslon  shall  aH-et  in  Wa^hiiii;tau,  D.C., 
for  tlK'  traiivaelioii  of  busiitv**,  not  li-is  Ehaii  four 
tines  a  yrv:  but  the  prrstilenC  of  llie  oommls^Ion 
nay  convene  ll  whenever  Id  his  juclgiueut  the  axi- 
genciea  of  (bt-  Mrvico  rvijiiire  »  int^-liii|;. 

The  eommSiston  shall  be  attarh''il  to  tbo  office  of 

ths  sMur^iary  of  the  ile|>aitment  of ,  and  under 

Ms  ■HlK.-rtntt.-ndvticc  dIiuII  exercise  a  E^ncral  control 
'  tit«  plan*  »f  work  of  the  coimi  nnd  geodeiJc  siir- 
ihe  Kcolo^Cisl  survey,  nnd  the  metearo logical 
Mrrlce.  aiNl  shall  liavo  tli«  i-hart;e  and  cnatudy  of  all 
the  archives,  books,  dnciiinuiils,  drawlnj^,  model*, 
reiurtm.  apparatus,  {nstriiinent«,  ftnd  all  olh«r  things 
l^lpertalnl ng  to  the  eomralsttoa. 

llie  estimales  of  tlie  hMtda  of  these  bureaus  or 
oAcM  shall  PASS  Ihrounh  th£  com m lesion  for  revision 
aad  approral:  and,  afuir  the  aiinuat  appropriaiionn 
have  Iiwn  niaile,  no  money  shall  bo  expcndcil  tinder 
them,  except  aJicr  reriilon  and  approval  by  the  codi- 
nltslon  of  proleela  submlltnd  by  these  bureaus  in 
coinplianee  with  turh  projects^ 

If  ni  any  time  publie  money  is  being  spsnt  by  an; 
of  thew>  liureani,  not  in  aocofdan«i>  with  the  views 
of  tbeeoumisslon,  the  cotnmisBiou  shDlI  notify  the 
propet  auditor  of  the  facl. 


rffR  ADMINISTRATION  OF  THE  SCIEN- 
TIFIC WORK  OF  THE  GENERAL  GOV- 
EltNMENT.t 

Ix  response  !£>  jour  oral  requem  ai  lite  Bcerton  of 
yustiTday  to  priornt  to  ihecotnmlasion  my  "uptnions 
ndatiriR  to  ibo  oriinixiiiinn  of  the  scHiilirn;  work  of ' 
the  govemmeut  on  a  comprvheniivo  plan,  b;  whloh. 
the  work  can  lie  morti  ihorougbly  co-ordlnat«d,  more 
■ystetunlicdlly  proaecntod,  and  more  ceonomieally  ad- 
iult)i»tereil.  than  at  prDsont,"  I  beg  leave  lu  make 
tlie  followin;;  statement: — 

Tile  ixricnillk  works  proMcuted  under  the  K^neral 
gorernment  of  the  0ultrd  Stales,  and  In  like  manner 
proaeenteil  by  other  nations,  may  broadly,  bul  with 
•uAioi<!R[  aecuincy,  lie  ciaaacd  under  two  beads.  Iti 
tba  llrsl  elass  are  ronstruetive  works,  such  m  thn 
erection  uf  public  buildings,  tbe  Iin]>roveiii«nt  of 
rtver>  and  harbors,  and  Die  coitsinieilon  of  tif-ht- 
hotirc*.  In  all  of  the  operations  of  tliis  cisTe,  In  order 
that  the  work  may  bo  properly  executed,  scienllflc 
prindjiles  and  methods  must  be  observed;  but  such 
works  L-hifUy  liiv»lre  ittolilcms  of  applied  sclem-jc 
The  wroiid  cIssb  of  opei«li«n>  lu  which  llie  gtivrm- 
meiit  of  the  United  States,  like  nil  other  clrlllaed 
nations.  Is  engaged,  Involve  In  their  nature  original 
lnvt4tigaiion.  TlK-y  are  designed,  In  large  part,  to 
furnish  needed  iuformnlton  to  the  jieople;  and  tliejr 
not  only  involve  itiiettioos  of  applieil  science,  but, 
tlmt  the  purpoM!  tor  which  llney  ai«  proaecuied  may 
be  properly  nrconipUslied,  new  facta  nnd  prineiploi 
must  be  discovered.  Such  Institutions  are  the  geo- 
logical survey,  the  coast  and  geodetic  survey,  the 
siicnal-svrvico  or  nioteorcdogical  bureau,  the  Hstt-coQi- 
missioa,  the  national  niiseiim,  the  bydmgtaphle 
bureau,  and  the  national  obaerratory.  The  functions 
of  such  bureau*  cunn"t  properly  be  perfurmn)  with- 
out scientific  research,  and  their  value  depends  upon 
the  wisdom  and  efKdeney  of  iho  methods  of  hivesU- 
Kation  pursued.  It  ii  to  Uiis  WL-und  chia*.  of  jnirdy 
KCientlHc  instliuUons,  doslgixd  (or  and  ncciestarily 
oomprehendiiig  orlgUul  restarch  for  the  purpose  of 
giving  infonuaiion  to  the  people,  that  I  conOne  my 
romarks. 

The  opoi-atloos  of  snch  instlltitlons  are  ose»^ingly 
complex,  Slid,  from  ihelr  very  ualuie,  cwitiul  be  aut«- 
cedently  plAiiiird  and  cxccntetl  iiccordini:  lo  siKh 
original  plan.  Al  every  step  of  the  work,  plans  most 
necessarily  be  modified,  as  neceailtaied  or  suggesied 
l)y  discovered  facta.  It  is  ttier«fore  Impossible  by 
law  Uiotganiio  ai»rb  operatiotw;  and,  inure,  it  i«  im- 
poealble  tor  tha  directors  or  aaporintendents  of  suvh 
work  to  luy  out  plans  of  operallotia  which  shall  be  a 
full  ^idc  to  their  assistant*.  A  clear  eonceptlon  of 
the  objeci  to  be  atlslnodt  and  a  coniprr-hensive 
knowieit{:«  of  the  principles  Ut  be  used  In  tbc  guld- 
an<'c  of  research,  arc  ni-ceasary;  ajsd  beyond  ihat, 
from  lime  to  time,  .as  facts  are  dlKOTcrsd,  and  the 
avenues  of  ttiTestlgailou  are  opened,  the  work  Is  dl* 
roetetl  in  It!  details.     It  will  thus  be  seen  tint  It  is 

■  Vrnin  Itic  tMUniODji  of  ll^or  J.  W.  ToVRi  i,.  JlrMtor  of 
til*  V.  K  vvuluitlrsl  •imty,  tMti>n  a  Joint  cummluee  of  balh 
iMMWM  of  DonaTsas. 
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Itnpouibte  lo  tlirM;ily  nwiriot  or  control  Uiete  Ml«n- 
t.iflc  opitrnilonii  hy  Ihw.  The  ^uenil  purpose  of  the 
work  ma;  be  formulated  In  th«  iiAtoiM,  uid  the 
opentloRB  niAjr  be  limited  hj  the  appro priAlion* 
iDftdt  tbcrcfor.  and  this  la  u  far  «8  tho  stalate  tlseU 
CAQ  properly  go;  for,  if  Uie  uporationit  lliuinMlvts 
could  Ih!  fonntilBlnl  in  lnw.  the  f&cl«  iroulil  ntrMuly 
hv  Icnowii,  unil  the  iDVcstlgation  would  be  unnoce*- 
axty.  It  b«lt)g  Impostlble  by  siatma  lo  control  or 
reitrlct  the  lines  of  iriveillgatiuii,  ■*  nbov«  tliowii, 
UWT«  i*  yut  ft  control  of  th«  official  poraonal  orgnnlxJi- 
tlon  wUIcL  i^nn.  projMrly  bo  cxerciwd  bj  atmtnlory 
provl^OQ ;  anil  k  further  control,  superior  to  the  im- 
tuudiute  oi^Dixatiou  proHCUllog  llie  irark,  may  be 
proiKfly  oxorcisod  lii  ralalion  to  Ibe  finnncUl  open- 
lions  In  the  prk>7»Riit  of  cuiployen.  uiid  i:i  th«  piir- 
ch&ie.  ua^,  anil  custody  of  public  pmjinrty,  aiid  llio 
•up«rrl*ion  «f  acconnls. 

I  beg  pamilBslon  l«  set  forth  certain  faels.  vrlilcb,  I 
thlfik,  ihaiild  be  uii>d  as  x  t^k\e  in  th«  oitklilixliment 
of  RUoli  fiflio-inl  organ iiation  kiid  miptrior  <<i)nti'ol. 
in  tlia  first  place,  tht  iuv^siigHtiMua  pi-o»ecuted  by  all 
of  tlieaa  scIentiBc  innttltiiioii.i  nrv  in  tlieir  iialiiru  iii- 
t«r-reliit«il  And  Intrnlcpcti'lcnt.  The  iiiccesNof  onuls 
(IcpatKlcnt,  lo  a  largo  exleal.  upon  the  succeai  of  lh« 
oiliers ;  and,  if  At  any  liuie  iu  the  correCateil  Investl- 
gfttlons  prtMniuiileil  by  ilie  gvngral  govern Hi«<iit  any 
oi)Ubnur9i  fails  in  it«departm«Bt,  the  Mher  branchM 
suffer  therffr^'tn  u>  a  greater  or  less  CXt«nt. 

Po«-exampk:K<^d<:lic  operations  carried  on  througb- 
out  ibc  world,  and  bavlug  for  tbclr  puj'poic  ibo  Jc- 
tcnnlnatloti  of  the  ilgurv  of  itw  oartli,  were  for  u  tuiig 
lime  prosecuted  by  n-litied  tnttonniiu-ini'  tiii-Lh»iU; 
but.  M  the  work  proerewed,  Iha  problem  wbs  foiinil 
CO  be  more  complex  tlian  was  at  llr«t  supposod,  and 
elaborate  gniTlty  detorminailun*  wen?  xlded  to  iri;^- 
noiDetric  methods.  And  it  hai  quitf  lainly  hf*a  di*- 
eov«r«d  that  trigonomoirk  and  gravity  mel)i')d»  mukt 
jet  be  supple  wen  led  by  the  detenu  I  tin  11  on  vt  the 
feulogic  aliuctun^  of  land*,  p.?  peel  ally  of  loaiintnins 
Mid  mountain  »yB[cins.  Ttiii*  il  ha?  been  found  ib&t 
tliegeograpliercaunut  Accotupiuu  his  woik  without 
appealini;  lo  the  geoiogiil  for  his  knowledf;*'.  *)u  ili« 
oltutr  hand,  it  lias  boon  found  in  iliu  Ktudy  of  xtriie- 
tural  geology — and  bjr  tlmt  Is  tneAut  tbe  plan  upon 
whl«b  the  m«lts  eoraposing  the  lands  of  a  «ouuItj  are 
emnsed  — thnt  it  caniiot  b«  clc«rl/ uitdcrttocd  uid 
explained  without  the  facts  of  geodesy.  Sound  geo- 
logic rest-urcli.  therefore,  must  progreee  hand  In  hand 
witit  .touiid  prodeiic  retcarcb. 

Again:  In  the  prosecution  of  geodetic  reMearob,  the 
parties  thus  engaged  delcrmlne  the  exact  position  in 
latlludA,  longitude,  and  altitude,  of  many  [mints  upon 
tlic  Kurfoct!  of  ilii<  eartli.  In  IhR  proBRCution  of  a  gco- 
logio  »ureey  of  ih*  it±it\«  territory,  these  same  polnl« 
must  also  be  kuowii ;  but,  more  than  that,  tbelr  auni- 
ber  mual  be  vutly  rauUiplied,  ?io  that  a  map  may  le 
coosUncted  setting  fonli  the  latitude,  longitude,  and 
altitude  of  all  jxirtEoiut  of  the  country  sui-vi;yeil. 
Wlirrc  llie  gwodellc  »un'ey  establlsbe*  but  htiiulreds 
of  points,  ibi?  genloglc  survey  mtiat  have  millions  of 
point!  estahlUbe4. 

Again:  ih*:  point*  to  be  Qsed  in  Uie  geodetic  survey 


■  must  necesnariijF  be  telected  for  that  ptirpose.  A  gen- 
eral recoil nolsBanc?  n(  the  connlry  over  which  surrh  a 
•arvey  Is  carried  must  be  made,  and  the  mnterUh 
collected  for  at  least  a  skeleton  map.  Thus  It  It  that 
a  skeleton  map  Is  nccevMiry  for  n  geodetic  lunrey,  and 
a  completed  map  for  lUc  geologic  surrey.  In  like 
nianimr  It  ran  be  Hltuwii  ihnt  the  relations  between 
geodetic  [toil  gi.'ologic  work  am  manifold,  and,  stilt 
further,  that  the  geo<letlc  work  and  the  gmdoKic 
work  have  a  great  variety  of  connections  with  the 
other  Kcientinc  wwksproiteeuied  by  the  general  gov- 
ernment. It  would  require  a  volume  to  set  forth  all 
these  relslloua,  an<l  to  shovr  how  eompleteij'  the  ino- 
COM  of  one  is  dependent  upon  the  success  of  all. 

It  will  thus  he  seen  that  the  offlclal  on;aiiizutioai 
for  these  Institutions  should  bu  co-orillnat«d,  that 
they  may  work  together  aud  aid  each  other;  aud, 
funher,  a*  each  in  ltiu>nti<ted  to  a  grejiter  ur  less  ea* 
lent  In  tli«operallonR  of  ihe  nth(<r,  the  organisation 
nhould  b<>  such  that  one  shall  not  be  compelled  to  do 
tliat  which  is  tli«  proper  function  of  another,  and 
that  no  one  shall  Iw  (n'tniitled  lo  nucroaeh  upon  tbe 
functions  nf  ,^uatht!^.  iVs  lung  us  tlie  »eYeraI  scien- 
tific commissions  and  Imreaii*  of  the  K«*nfnil  Kovwm- 
ment  are  illstrlbutcd  thmiigh  all  the  depnrtnictitn  of 
the  guvernmeni.  — one  in  the  u-ar  department,  anoth- 
er In  the  navy,  aiiolher  In  the  interior,  aiiotber  in  Iba 
treasury,  etc.,  — each  Imrrau  iniuit  neciuixarily,  in  a 
large  extent,  be  autonomous:  theymuM  bo  seif-gov- 
erued,  for  it  is  a  prucllcal  impossibility  for  »ny  »ecre- 
tary  of  a  general  department  to  innkv  fucb  n  viudy  of 
the  mflhods  of  seiemlfic  rescdrch  as  would  warrant 
hini  in  ailt^nipiing  Uieir  irontnil.  Ilcfic-o  iLew  iiuili- 
tutlont  have  In  the  pa»t  been  in  a  grv'aLitcjireeautoii- 
omons,  and  tuust.  under  the  same  plan,  continue  to 
bo. 

If  the  stAlements  thus  brkfy  mails  are  correct,  It 
follows  that  the  8r*t  guiding  priiiclplo  Ki  the  proper 
official  orjjaniKalloii  uf  the  aeioulifle  work  is  ae  fol- 
lows: Th'-,  rtcfciitjrtr  inetittiHona  of  (An  yiicernmcnt 
sUnud  ht  placed  uuJer  one  yrneral  manaffentent. 

A[;aLu:  a.1  n.  neceMliy,  Scientific  Inveitigatlon  miiat 
be  en n Ironed  by  the  facta  discovered  from  year  to 
year,  and  from  month  lo  month,  and  from  day  to 
day.  The  operations  of  Invesilgnllon,  therefore,  csn 
only  be  cotiir>iH«l  l>y  the  ni*n  who  are  actually  per^ 
forming  the  work.  For  cxAinplc :  the  director  of  the 
geolc^cftl  stirtey  cannot  possibly  layout  the  work 
for  hla  oMlsianLi  In  detail.  He  can  only  set  fiirth  In 
a  general  way  the  objocl  to  be  rear  lied,  the  general 
methods  to  he  pursued  :  and  such  plans  must  lie  held 
open  to  revision  from  time  to  time  as  ibe  facts  dlscov- 
ereit  by  cIm.'  Inveatigntora  llicmielvi'Ji  may  demand. 
lie  must  therefore  hold  himvelf  always  in  commu- 
nicalion  with  hi«  aMiitant*,  nnd  ever  tw  ready  lo 
cntcrlaln  their  lUKh't^itiou* ;  und  tL«r«  is  always  a 
prohikhl Iky  that  ho  will  err  more  In  the  direction  ot 
rejeeiing  wise  suggestions  than  accepihig  unwise 
plans. 

It  ii  thus  that,  ton  large  esteiit,  the  phins  of  the 
work  prosecuted  by  an  organization  for  scienilflc  re- 
SAarch  must  originate  with  the  experts  and  speclaltsta 
who  are  tbemselres  engaged  in  the  investlgAtion;  and 
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tfae  most  ImporUnt  foncllon  which  the  director  of 
ndiao  UlstliuiIoDtaaatopetfonii,  ti»iii  [li« selection 
of  the  proper  men,  ^  tbt  ipecinliKU  w)ii>  liam  »  EonSiii 
lor  raMarcfa.  From  iho  very  nnlure  of  th*  work  per- 
lomtd.  th«  plan  of  operation*  to  a  iiu%f  extent  miiBt 
omoc  upfrointh«  indlvidiulairbaatA doing  tbevork, 
•Dd  Mnoiily  to  a  iimitinJ  axi«iil  origin*t«  with  lh« 
dlrMtor.  Out  of  th«  mullilude  of  plana  aud  id&as 
tbiu  (ugjteatcd  by  a  corps  of  npiH-iiilinUi  eii|;&Ktd  In 
origlDal  reaearcli,  the  mperlni indent  ur  illrrctoi  >o- 
lecta  such  as  be  Ihlnka  wise,  and  ia  successful  la  his 
vork  lo  tile  degr««  In  which  lt«  lias  a  cuinpr«lic»siTi> 
knowledge  ot  the  subject. 

If  thi*  ahoTo  (wtisMrniiono  ak  corrMt.  the  second 
guidiuft  principle  (or  wiuroiUng  scientific  work  of 
Um  gttt«miDent  ii  lu  tollo^a:  Tltt  wceraJ  bureaw 
mffOffed  in  eoKareh  thould  ht  t^'t  free  to  proaecvte 
ntdk  reaearcA  {it  nil  Ua  •letaiis.  witA-iul  <lSctatian  fivm 
nptrtor  aulltoritif  in  renprcl  t"  thf  nitlhottM  o/rcjcarcA 

I  b4g  III  call  th«  attention  of  the  commtsajon  to 
c#italn  ctatemmia  of  the  eommltlee  of  ;he  National 
academy  of  wlenMi,  which  t^oDHtiiutc  a  part  of  the 
rMMti  of  the  proceedings  of  Uiia  cotiunU4ioi>.  Tlicss 
sUlcnviiLs  ar«  u  follows:  — 

Tour  commlttciF  states  only  the  general  Minilment 
and  wish  of  m«n  of  science  when  il  sajs  that  it« 
meaibcrs  Wlleve  thv  lini«  i*  near  wh«n  lJi«  counlrjr 
will  demand  the  institution  of  a  branoh  of  tlii!  «x(^^u- 
tJve  goverumeul  devoted  e*peoinlly  Ui  t]ie  ilircciloii 
and  coiilrul  of  aH  llie  purely  scientilic  imrlc  of  the 
purernmejiL  tit  Uiia  duy  the  piirtuii  uf  st-ienee  itaelf 
tK  visihly  to  all  locn  ot  oducatiou,  directly  connected 
rllh  111*  proTuotion  of  thagoitaral  welfare.  .  .  .  Tlie 
ibcrsof  yoiir  commltteo  are  conscious  that  pla- 
j  Uinc  titirwiuis  undtfroiie  departtiimt  would  not 
ttecesanrily  rr.iuli  in  the  prop«r  coordination  of  Ihclr 
work,  becnuve  th«  hi^ntl  of  andi  dcinrtaiciit  would 
probably  Hitd  it  Impracticable  lo  cater  into  the  consid- 
aratlon  of  all  deinlls  neceuarj  to  that  purpose.  It 
appears  to  us  lliat  the  erlls  alrendy  pitluiea  otic  re- 

■  qalr».  Iti  anycate,  the  orgaidEntion  ut  a  permanent 
COtumlsslon  to  pntscttbe  a  general  policy  tor  each  of 
these  burvaos.  The  (unctions  of  this  comintstlon 
voald  be, — 

1°.  To  examine,  improve,  and  approve  the  plans  of 
work  proposeil  by  ilie  several  bureaus,  ami  ui  revise 
their  eMl mates  in  acconlance  witli  sueh  plan.  The 
pertoriuaDca  of  thia  duty  would  require  consultation 
with  tbdr  cblafa,  geocrally  aud  aepttrately.  r««pcctlng 

I      the  ehaneiw  of  lh*ir  work ;  And  they  should  bo  mem- 
lMr«  nf  the  contnituloii. 
3^.  Toappnirit  in  ittttail  lh«  matliods  of  expandi- 
turv  rjf  tlie  »|ipru|>riatii>ns. 
3^.  To  rRCfiitiuu'iid  such  mwaures  oa  lliey  deem 
necessary  to  the  et&ciencv  of  the  bureaus  uuder  their 
■QMrvblon.    It  should,  however,  be  understood  that 
^^     ihu  ooromlsalon  1*  not  charged  with  pnrely  admlnls- 
^H     tnulre  nssnonsihlllty. 

^f        U  prescribes  nhnt  slull  bo  done,  and  rccomnicnds 
I  any  owiuurcs  occcsury  to  secaro  that  object,  but 

d«ei  iwtconecfii  Itself  with  admiuistratiTe  dctj^iU. 

It  will  bo  seen  from  this  cxlmct  tliAi  the  learned 
metnbcrs  of  ibc  national  acadciny  conUilutinc 
that  commlltee,  fully  recognize  Lhe  imporlauce  of  a 
uniSed  adminbtratioii  t>i  iht  scleuUlle  bureaus.  The 
Mtaa  oonimiUM  further  expr«u<r>i  the  opinion  that  a 


dep«rtmeni  of  science  b  desirable;  but,  (earing  thai  ^ 
such  adepartinent  cannot  tMorsaniied  at  the  praaeol 
time,  a  comrnlMion  Is  recommended,  to  b«  compoat 
of  a.  secretary  of  one  of  the  departateatt  of  the  gov«rn> 
ment,  the  president  of  the  Xatiooal  academy  of  scl- , 
etic«a,tho  directors  or  superintendents  of  ihcscicDtit 
bureaus,  a  prolcssor  of  mathematics  from  tlio  nav 
ohrwrralory,  an  oRlcnr  of  the  engineer  corps,  and  Iwo^ 
clUzrna  of  the  United  States,  eminent  aa  ■clcnl 
meu,  to  be  appoliHeil  hy  th*-  presldenu 

Sym  path  Icing  fully  with  ttie  i^neral  tenor  of  ih« 
recommondations  of  Uin  ouutcmy,  I  wlsli  to  preaent 
certain  reasons  for  objecting  to  thecondllutlonof  ih4 
board  of  commiuloners  as  recommended  by  Ihatoom- 
miltcc.  The  objection  to  such  a  board  is  twofold-  In 
the  first  place.  It  would  b«  composed  of  IncongruouAj 
elt-ments.  A  hoard  (-urnpuecd  of  dfll  and  rallltaryi 
cers  would.  It  is  bclicv<'d,  he  Inharntnoious,  from 
tact  that  military  and  civil  metholaof  ailmlnhtratloitl 
are  entirely  dtrerse,  anil  proceeil  u|Kin  diametrlntty 
opposed  theories.  Tlie military  officer  pl.-ins  and  com- 
mands; the  civil  nffloer  hears,  weighs,  and  decides. 

Ill  tlie  Mcond  plaee,  th«  board,  as  thu* 
tncndcd,  would  be  I  id  practicable  In  ita  relations  to' 
the  departments  under  which  the  »ereral  si-lentlflc 
bureaus  are  placed.  Officers  suhordinale  to  the 
secretary  of  war,  and  ofllccra  subordinate  to  other 
sHcretarit^s,  toy«Uter  with  oCIcen  having  uo  other  con- 
nection witli  the  ^)vernmenl  lint  as  members  of  this 
board,  would  hate  the  practical  control  of  Hie  work, 
so  far  u  it  eoutd  pro|>erly  he  controlled;  and  th« 
Mtcrrtaries  themsnlves  would  simply  he  chatuie 
through  which  Instructions  to  tlio  bureau  oOcetfl 
would  he  transmitted. 

This,  It  Is  feaml.  would  be  irksome  to  cxecutiv* 
offlccrs  composing  the  cabinet  of  the  pmsldcnu  It 
Is  a  matter  of  record  In  the  proceedings  of  thli  cora- 
mlv^ion.  that  Professor  N'ewcoiub  of  the  navy  depart- 
raoni,  and  G*n.  Com*tock  of  the  imny.  withdrew 
from  the  committee  of  the  national  m-tuleiny  at  Iba 
r«^ue«t  of  tlieir  superior  ofBcert,  the  setrniarles  o(j 
those  deportment*.  U  Is  pTesumabk  that  iJiis  action 
was  taken  hecaiiso  the  mltltar}'  secretaries  ditl  not 
dindrc  to  haw  their  subordinates  dellhvraic  npon 
<liuisUons  of  policy  nffertiiij;  tlie  conduct  of  the  sec- 
retaries themselves:  and  this  was  entirely  natural  and 
proj>er,  from  n  millUuy  sland-fuint,  wherw  superior 
officers  plAi  and  command,  and  inferior  officers  obey 
and  esecute.  lu  a  civil  departinent  of  the  gotem- 
lueut  it  would  have  been  entirely  in  the  course  of 
thincs,  dnd  in  nn  respect  a  violAiion  of  ofBcIat  pn>*  ] 
prietles.  for  subordinate  offlccra  to  present  plans,  even  ' 
of  genera]  [lollcy.  to  their  superiors. 

H:ivin|{  thus  brielly  L-umroeuted  upon  the  plan  ot 
theacndcmy  mmttiitU'c.  I  btig  porinisslon  to  suggest  ft  i 
plan  which  would  not  Involve  the  same  dlSieultleiL ' 
Th*re  1«,  in  the  oisarUzatlon  of  the  general  govern-  j 
nieut,  an  osistlng  body  of  o6ic«rs  onipeteut  to  e»-J 
onliiia.le  the  scieiitlBc  work,  with  an  otganlcatiotti 
peculiarly  fitted  to  supervise  th«  general  plans,  auil'l 
yet  leave  the  ofl5i;er«  o(  the  leveml  aclentlflc  bureaus 
free  to  carry  on  the  details  of  operaliuna  by  scientific 
methods,  aa  they  are  developed  from  time  to  time.   I 
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Mfer  tfl  Um>  ragcnu  of  Dm  SmithsonUn  institution. 
Tb«M  r«g«nt9  are  conipowil  of  llie  chi«f  j<i%lice,  the 
Ttce-preBiil<.-iit,  thrvo  meubcn  of  thr  khuU,  tuid 
three  tncmlrcrs  of  lh«  hoaM  of  represent  a  tivcs,  knd 
»\x  clllzaiiB,  ThOM  regenui  are  appoiTit«il  na  fol- 
io wa  :— 

Tbe  rcgcnta  to  be  »«Wt«l  shall  be  «i>p»!titad  m  fol- 
low: the  raenlMn  of  Die  Mf^nate,  b^  th^  president 
Diereot;  tb«  tncnibers  of  the  hoitte.  by  the  speaker 
tliereol;  nnil  iho  six  other  penoiis,  by  julal  resolultoD 
of  tliG  MiiRtc  wtJ  bausC'  ol  re|>n)eeiiuilivc». 

Tbit  bMlj-  of  fCKonU  uppoint*  •  secretAr;  «f  the 
Smltbooolau  ln»tltutlo4i,  who  Is  its  exocutivc  offi- 
cer. If  iucb  of  the  scIeniUc  bureaus  as  tibould  prop- 
erly have  a  clvl!  oi-gaiiluilou  were  |>l«c«il  tinder  Die 
dlrrctioii  of  tb«  ntgwnU  of  D)tt  ^mliliRiinlan  limlitu- 
ll(in,  p«rhapa  ihi<  be8t|M)«Blbl«  adniirilstrntlon  of  the 
hIodUKc  work  of  Uie  )>ov<>rniiibMt  would  thereby  be 
•iMurdd ;  a»il  the  Icunilng  and  ailminULrntive  ability 
of  lhi>  firoiii'iit  tecretaf]'  of  Ihal  inoi.itiitiitii  would 
(uruleh  »hniidniit  wBuraiiec  llial  Ibi;  vr^'^iiiiMtTion  of 
tkewdt-'iiarliiK^iila  uiiJrr  ii  rmiiiiiiiti  livail,  wuuld,  si 
It*  inccptioD,  111-  ihnruiigh  nnd  tri»c. 

Tb«  blitory  of  Ihc  Smlthsoalan  Initltution,  nitli 
flu  governing  boaril  const  i  in  led  as  itlKi\e,  U  tlie  best 
wan-uiil  Dial  could  bn  gtri'n  for  a  uUit  iiiluiiiiiHtnition 
of  thit  sdonlillr  opemtionn  of  ihu  geiitrnl  gorcm- 
metit  The  lirii  Rei-ruifu-y  of  that  Instlintlon,  Pro- 
fv^oor  Hcarr,  ims  utie  of  l)>e  ];rvut  »cht>lar>  pf  bi» 
titno;  and,  under  hi)  ivtJinttiivtratioD,  the  ailair*  of 
tbe  loBlllutloii  weiu  couduclcd  bo  u  to  meet  with  the 
approbation  alike  of  Die  amgre»t  of  Die  ITiilicd 
Statci,  the  leamctl  men  of  tbe  country,  and  Dte  poo. 
pie  ttl  lAqc«.  His  auccensor,  PrcifeMor  ilalrd,  one  of 
the  leading  Bcholara  of  Uio  world,  has  conducted  the 
epcrullons  of  the  InitituDon  *»  assistant  a.->>TOtary, 
and  anbtft^itentljr  %*  tu'cmtxry,  in  mii^h  a  mnnncr  thAt 
the  govemnieHi  of  (he  United  4lai'?«  haa  iiilru>il«d  to 
biin  much  lartper  and  widurd lilies  iu  th<!  adininltitra- 
Lion  of  tb«  flsh-com mission  ntid  the  iinliuiial  mu- 
•ctitn.  It  will  thus  be  seen  that  the  board  of  i-e<^enla 
would  CDiisUtule  an  able  and  eJScient  aupervitor; 
body;  and  K  may  alway*  be  <>x[h!(;iml  that  Iho  ex«cu- 
Dve  ofliocr  of  that  lioard  would  1»  ■  man  thoroughly 
comjistent  to  execute  Auch  a  tri.i><l, 

I  next  cota*)  to  Ui>;  conddoration  of  ihe  subject  u 
to  wh fit -bureaus  thoald  bo  placed  under  tbi>  com- 
moa  orgsnizalloti.  Two  of  iha  bureaus  altvady  nieii- 
Doned  are  ii»w  uiuler  ihf.  .SiiiilhAOiLiiin  InitLltiiLlun; 
nani«lj,  iho  dKh-commlMBion  and  IJic  ii»liona!  rau- 
■eum.  The  g«olO{>tcaJ  survey  could  be  very  properlj 
added  to  the  number.  Its  Klallons  tn  the  naUonal 
miifeuin  are  ntj  iniiinal«.  All  of  Ita  eoUectioni 
of  Tc^kt,  or«a,  mEnermlt,  and  fossils,  are  deposited 
therviii;  and  iU  laboratories  for  Die  study  of  tho»c 
oollcctions,  chcmicaJ,  physical,  aitd  pnlcoiUdloKical, 
arc  also  hi  tho  natloit&I  museum,  as  they  must  iieccs- 
sarily  bo  coiinecicd  wIDi  ihn  cul lections.  Thb  rela- 
lloii  bftwevii  the  geological  nurvey  and  lh«  national 
mtiaeum  U  not  by  virtue  of  organic  law,  hut  tolely 
by  conventlou  between  the  iwretary  of  the  Smlth- 
•onlan  InMituiIon,  and  the  director  of  the  geotogical 


Biirrey,  and  Is  a  spocial  courleiy  to  tbc  ^ologlcal  aUT- 
v«y,  «xt.»iid#d  hy  Ih*  sfcrt-tary  of  the  Smithsonian 
lusDIutiou.  Iu  likv  muuner  Die  g«ologtc-h1  Mirrcy 
baa  intiointe  rtdations  with  the  dvli-cotumiseioo.  In 
that  com  mission  it  is  nrccKiiary  to  employ  »  oorpa  of 
blolo^»ts.  The  pali?onia!oKi))tB  of  tbe  Kroloxlcol  aur- 
Tey  alsoconitituie  aeorps  of  blologlsis.  The  blolo- 
^»tB  of  Ihe  Csh-ciiuimitiJon  study  the  llvln:^  forms 
In  lliv  pxfKtitig  bciiHe*  of  nalvr  on  and  arouiul  this 
continent;  the  Mologiats  of  the  geological  iiurvey 
slutly  th«  fossil  forma  of  the  same  regton,  somn  of 
which  iDJI  exist,  other*  of  which  ban-  hecome  ex- 
liuct;  and  the  hloloste  work  of  the  two  <le|>artinents 
Is  so  hitiinate,  that  at  Uiiios  the  biologists  of  the  lUb- 
comniitsion  perfnnn  work  for  the  geologletB  of  Die 
survey,  and  at  oih?r  I  lines  the  blo1n|ii*U  of  thr  >ur» 
vey  perform  work  fDr  [be  fiah-com»iis«i(>n  nnd  tli« 
uotlonai  niuseiun.  ll  Is  »ery  clear,  lliert'fore,  that 
the  gfolopeal  survey  could  appro priatt!ly  h»  placed 
und^r  the  tunc,  inan.igf.ment  an  tho  Ksb-conimiMlon 
and  th«  national  miituiin}, 

Tbc  coMt  and  s^eodclic  vurvey  must  lir»t  bo  con- 
sidered In  lt#  relations  to  ceruiln  other  deparliiieata 
of  tcfemllic  work.  The  coninihtce  of  the  acadenoT 
reconinmnd  ihe  esiabllahmetit  of  '"  a  pbyalcal  ohsonr- 
nlorj-  to  liiTt>j'ii||ute  llx'  lans  of  aolar  and  terreatrtal 
raillaiion.  and  their  iipplicaliun  ti>  meiuomlugy,  wiDi 
such  other  tnvi>stlgntlouiln  ox&vt  aciencc  as  tho  gor- 
emn^tu  might  assign  1«  It."  And  th«y  also  re«oin- 
tBond  that  lb«  functions  of  the  burcuu  of  «ei(thle  and 
nieoeurw,  now  performed  by  tbe  coasl-surrey,  be  cx- 
ceiidcJ  so  as  to  Include  electrical  measunu,  and  that 
th«;  whole  be  trannfercivt  to  the  new  bureau  mcutn- 
mended.  The  coa^l  sinl  Reodetic  siirtf^y  aln^ady  bas 
under  Its  charge  the  bureau  of  wel|(bt<  and  muM- 
uren.  It  ts  al«o  engaged  iu  uiagiieilc  res^srcbes,  and 
could  apprnprlAti^lT  undertake  olectrleal  researches, 
and  also  the  re«e>a.TC]i^s  relating  to  solar  and  terrea- 
trial  radiation.  I  do  not  think  that  It  would  be  bMl 
to  create  a  nen-  or^caniatlun  for  tbe  purpoaea  LhlU 
Indicated,  bill  that  It  would  br  the  part  of  wisdom 
to  enlarge  the  lunclions  of  the  present  organlutlon 
of  ihi)  iMiaat  i.nd  geodetic  surrey  to  Bccompllth  the 
dmirvd  luirpoitd. 

I  have  alr«>ady  mentioned  Diat  Die  natlonnl  obwrva- 
tory  Is  one  of  the  ln;tiuiilons  engaged  In  original  re- 
search of  such  a  clura^tei'  that  it  should  form  one  of 
Uio  co-ordhiat«d  bureaus,  but  it  would  not  be  ncce*- 
eiiry  to  transfer  It  as  an  Independent  bureau.  It 
ni|[)it  properly  b«  cnniolldated  with  Die  coast  and 
RftMletle  surrey.  Under  such  a  plan,  this  Kiirrcy 
would  have  for  lis  functions  geodetic  InvesUsatlons, 
llif  uiL'ihuiis  of  which  ar«  In  pan  astronomical.  It 
would  alM)  b»vu  tho  gravity  invesUgotlons,  and  the 
Investigations  reliiiing  to  solar  and  terr«strinl  radla- 
Uou.  which  are  oLao  iu  port  oittroiiODiivat.  it  would 
also  have  the  maKncLlc  and  eleclrical  tnrestl^iatioiis. 
jVll  of  these  lines  of  rescarcli  are  Intimately  rctalod 
and  profoundly  IntttntetH-ndenC. 

I  come  now  to  a  considentCiou  of  llw  suney  of  tha 
Immediate  coast  of  ibe  United  St.itea.  Tlie  primary 
purpose  of  this  survey  Is  Die  conslrucLion  of  charta 
to  be  used  by  marinen,    Tliis  survey  of  the  coaat 
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proper  b  nMiriy  compl«t«<l,  uid  »)ionld  b«  fiiiiiliod 
by  ILc  prcreut  ojfaulnttoD.  When  thus  fiaialieil, 
the  work  of  ihe  co«st-aurt<\v  on  Imii)  v!11  Iw  practi- 
cally eiiilnl,  liiit  (he  hyitmKnjihic  operntlooR  iiiusi  be 
psna^n^ntlj  cntiunue^.  In  this  lij4ro(;nplilc  work 
a  Urpi  corps  o(  nxval  afflc«n  uid  Muno)  :in>  «ni- 
ploTMl  ntider  the  cnait^urr^y ;  ftnd  tite  mtvy  i«  ulim 
Mnp4t>sl,  iinditr  th«  nr^aiiiatsiUnii  of  tho  hydrngmplilc 
bur^Mi,  in  CumUicting  ro^Mix-hoa  of  lik#  aii<l  rrUtviJ 
chareclvr  oil  lliu  coML  It  is  vvfdcDt  tlint  thb  hytlro- 
Enpblc  work  pnwccutcd  by  the  const  and  ^ciidetlc 
rarvc;  i<  preM:inliicnilr  aDATnl  work,  (roiu  the  fact 
thM  ofRixr*  nnd  SCftmen  of  the  navy  are  employtMl  f  n 
IM  proarcaikin.  Th«  viEcffn  of  tli«  navy  ire  dccm- 
asrilj.  ami  vhouli]  b«.  th«  gfograptivr*  of  t1]«  sea. 
SuUHmnn  ■grec,  that,  evt-n  In  tin*  of  p«a«e,  a  iinVBl 
MUblUbmeiit  miut  be  mnin(ain«d.  A  «<:hoal  I*  sup- 
pond  ti)^  tlii^  gMicrul  ^verniiK^tit  for  Ihv  t^dll<!nli^Q 
and  tmialiii:  of  olfiwni  lo  coiuoiftiid  ila  iiAviu.  Tbb 
tr»inlni;  aliMilil  ti«  cniiiiniied  by  pritrilcal  ojirraifoiu 
al  >e»,  not  bjr  ongngiDS  in  uimcL-rimpr  vim,  biit  In 
lh«  Diivl)pitluQ  of  the  »esu  and  tbc  tDiiiHfiement  of 
TcanU;  and.  white  tlim  eugaged.  tbe  nary  ma;  be 
appfoptfately  iind  ccoiioi&tnd);  einpliiyrtil  in  ilin  atudy 
o(  ftcrariie  ("fograpby.  I  am  tlirr^fon*  cl«&rly  of  the 
Opinion  that  ih«  bydrographlc  vork  of  ilic  const  and 
geodetic  Kurrey  >bou)d  be  trantfcrrcd  to  the  hydro- 
gnpblc  biiiean  of  tlic  navy.  Aa  tbiu  oig&uiijeil,  it 
wmi)it  uiK^HMarlly  have  a  inlliMry  ailiniiiistTation,  aiid 
coald  not  properly  U^  ptaceil  kIDi  the  »iher  KitntlAc 
txtnaua  «naincnil«d  aborti  under  oiie  eauiBton  man- 
agement. Tbera  wonld  y«t  aecMniltj  bo  relations 
i>«iilln;j  Ih'Iwp«ii  tbu  bureau  of  uarl|faiinn  and  lliii 
other  *i.'i«nEtA<!  htirean*;  bat  they  vmiM  b«of  a  maeh 
lta»  riin<Um<^ntal  c)i.\r«<ior,  and  would  be  lltalted  In 
scope,  and  lli«  tvr  rulalioun  thus  exlatlu);  could  be 
pfDfwrly  adjusf.-d  by  conrtMitlni]. 

If  Ibe  signal -*crT Ice  in  to  baf  e  a  military  organiza- 
tion, it  would  be  unirlie  to  directly  aaaocUte  It  trilli 
bnnrau*  wilhcirll  »rpaiiiiiUU>n>,  for  raaMiis  alreatly 
stalMl.  Stvoiild  it  b«  drntned  trite  to  Include  It  In  the 
group  of  BcientlBe  liiBiliutlDna,  il  ahould  then  b«  re- 
organizJFd  o«  a  clril  baiia. 

The  vari»u*  llti»  of  reaearcfa  «iium«nitecl  in  «bar- 
acterizlug  the  Klciiilfic  bute«ui  ^fove  are  suah  a» 
properly  jtertaln  Ui  the  tmii-ttnns  uf  jtoveminrnt  in 
the  common  judgment  ttf  mankind.  The  nnn-ant 
for  this  Rtaiement  exiftis  In  Ihf  fact  that  lh«  leading 
drlllied  govi-rrumenta  of  the  world  du.  In  fact,  pro- 
vU^  for  Ibu  pniaecutjon  of  mii-))  «iwratiuiiK.  Tbr 
wbjcet  of  th*«ndowrannt  of  «ncli  n'twu'ch  by go»om- 
mcnl  ha»  b«en  dldvly  <l[wtis>ii.-d  by  stateamen  and 
tiy  fich<4ara  in  America  and  in  Europe  alike ;  and  the 
vbilom  of  such  endowment,  and  tbe  (undamcnlnl 
prtuclples  that  should  cotiiml  gnch  work,  hare  been 
a|aln  and  a^u  dearly  enunciated.  The  actual  prac- 
Uee  of  ili«  Kuvenil  ;avemniPiita  ensat^  in  iliii  work 
illoalarfie  extent  bamianioii*.  hut  In  itonio  impor- 
tant parlleulara  lliere  Is  divenlty  of  mMhodit.  Iq 
the  Hrilikh  f;'>^<^'n™*nt  a  part  of  Ihe  aclemlflc  re- 
•«arcb  I*  i-oiitrollMl  by  organizAtfnni  in  the  c3Ci>eullv« 
ilepartmentB:  another  part  U  t-onirolled  by  iclcnclfie 
■Kktiw  Drganixed  under  royal  charlen,  and  receiv- 


ing grants  of  moDey  from  the  guuera)  govemroeat. 
Tn  tl)c  German  states  rariona  methods  an  adopted* 
one  of  the  nnut  Important  o(  wblcb  Is  that  lh«  unl- 
reralttea  recetre  gtaiita  from  tbe  general  EoroniiDHtt 
for  MlentfAc  reaorcb.  This  laiter  method  largely' 
prrvalU  in  Kn&sia;  but  tn  alt  of  rliMe  couotrlea  ths 
meilwvls  adopted  ia  the  Vnlted  Slater  are  aleadlly 
ir>iniiis  ground,  and  Ihfi  practice  of  Kumpoan  govern- 
menls  i«  steadily  followlag  the  precoduite  eeUhlialicd 
III  the  Uniied  States. 

The  (|tiestion.i  siitiniitteil  by  act  of  coni^ss  to  the 
ilellberailon  of  this  comniiMlon  affect  profoundly  ail 
of  the  ImponaiiL  tndusulesof  tbe  land.     Ynu  arcin 
dccidt>forttie  people  Lhebestmelhudanf  mliixinKtho 
rrauttaof  all  sHetitificreaeardi,  a<  theyperUIn  lolha' 
welfare  of  the  pe*>ple  of  th<i  United  Stales;  and  yoor' 
action,  should  it  be  confirmed  by  eonKTcaa,  will  uld-r 
mately  affocl  the  deepest  Interests  of  all  iJie  people;' 
and  the  Inflaence  of  your  action  will  be  ejcercited ' 
in  promoting  or  retardlnic  acientllir  research  itself, 
wlitdi   i*  Ilie  chief  agency  of  oIvllltaLlon,  and  the 
rpsiilu  of   which  coDUltaia  Llio  ebief  elements  of 
elvliluttlon. 


TUB  AMERrCAN  SOCIETY  FOR  PSYCHS- 
CAL  RESEARCH. 

At  a  mcelins  held  In  Dosloo,  Jan.  H,  tlio  nrcanlia- 
tloD  of  Iho  society  was  cumpleled.  The  coniluct  of 
the  affairiof  tbe  society  la  by  tbeconstlimiDu  iituced 
in  the  hands  of  a  council  of  lwenly-<MMt.  which  cnn- 
sisis  of  Prof.  G.  Stanley  Halt  of  Baltimore  ;  Mr. 
Georf-e  S.  Pullerton  of  Philadelphia;  Dr.  William' 
James,  I'rof.  E.  C.  nekctinfc,  I'rof.  J.  M.  Peirce,  of 
Cambridge;  Mr.  Coleman  Sellars  of  Philadelphia; 
MaJorA.  A.  Woodbullot  New  York:  Frofeuor Simon 
Newcombof  WaahinKtcm:  Dre.  C.  S.  Minotand  11.  P. 
Bowdlich,  and  Mewra.  K.  B.  FIckeriuK  and  C.  C. 
Jactuon.  of  Boston:  Cot.  T.  W.  HlgKlnson  and  Mr.  H. 
D.  (.-.  Moilgea.  of  Cambridge  ;  Prof.  Oeorge  P.  Barker 
of  Phlladtflphia  ;  Mr.  8,  H.  ScikIiI.t  and  Prof.  C.  C. 
Everett,  of  Cambridge ;  Ur.  MerefleM  Storey  of  Bea- 
ton ;  I'Tofessor  John  Trowbridge  of  Cambridge;  Mr. 
William  Watson  of  Doalon;  and  Professor  Alpheua- 
Hyatt  of  Cantbrldgr.  Profatsor  Ncwconib  has  b«ea  '■ 
clioneii  by  the  cduiicII  aa  preeident  of  Itie  aocicly,  aasd 
Pnifx.  ITiil.  Piillerion,  E.  C.  PIckerinK  and  Dn. 
DowdlLch  nnd  Minot,  as  rtcu-preridaiits ;  Mr.  Waiaon, 
treasurer:  and  Mr.  N.  D.  C.  Hodges,  aecretary. 

After  tbe  or(;anlzalioD  was  completed,  Pi^ofessor 
nel[«ring,  who  was  in  the  chair,  rrferred  briefly  to 
tl)c  work  of  the  cotnmlttee  oo  organ i cation ,  which 
has  hod  the  matter  in  charge  since  lost  fall,  and  aald 
that  the  details  of  orpuitxallon  would  bear  a  small 
pan  in  tbe  work  of  the  society ;  thai  there  wa.t  now 
need  of  coKiperatfon  araotij;  all  members  In  order  that 
tberomlgbtbeaomi^fnillfulinvestl^LlonscarrieiloM. 
Ele  urged  all  meinlwr^  to  look  about  amoti^  their 
(rIentU  (or  aultablo  subjects;  Profetsor  Piokpring's 
opinion  being  that  it  would  be  mncb  safer  and  more 
satisfactory  to  eiperimont  on  people  of  Kood  stand- 
iug,  who  might  exhibit  powers  cf  mind- reading,  or 
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iniiiht  be  eooti  RubjmtB  for  hj:pnotic  eipfrinu'iilK, 
rnLlier  than  employ  the  profesaionalB.  many  of  whom 
are  doublkm  irlck«t*r».  lie  referrcl  \o  Uie  wide  In- 
UxTvtl  whidi  ia  rxliibited  now  throoghout  tlic  whole 
world  in  the  proaeculion  of  psychical  resoarcU. 

Tlie  comnnltue  on  imrk,  or  au|[|[cntinns  aa  to  [kmsI- 
ble  irork,  ntntftl  that  th«T  bail  sent  out  drculnrs  to 
llie  niembera  of  Uie  society,  calUog  for  volnuWwi*  as 
membera  of  Die  luvwUgatliig  conuuiitiuu :  thai  llioy 
hnd  n^cnivnil  u  iiumbsr  of  anivfirn;  that  Iht?  mtmt  at 
then  wi>r«  from  thow  spodfillv  lnl«rNt«il  In  tboiight- 
tntn>t«t«nce ;  and  they  r@comiDend«1  the  appolnt- 
nwDt  of  a  •.■onitiiitl««  on  that  iiibject.  Hivy  alao 
euggVKtcd  that  n  circular  choulil  bo  ieiucd  by  lti«  so- 
ciety, describing  the  methods  uf  mnkiiii;  cxperlmenta 
in  III  ought- traiinferciici!,  iiid  (tuiiLiinK  out  the  pre- 
cmiil'tn*  to  his  taken.  Stich  n  comtnittee  hu  b»a 
nppolDted  by  lh«  council,  nud  vlll  In  a  short  xlmc 
luito  ita  circular,  aiul  cornineuce  vrorlc  It  ti  tlionghi 
bnt,  that,  In  ordnr  to  conflnn  an  for  aa  poMibIn  tlic 
poBsibiliiy  ot  );u«eKing  correctly  wimt  Is  In  a  per^on'» 
mind  by  mure  chaiice,  the  object  thuu^'ht  of  ibould 
not  bi^  too  flitnplr;  that  in,  if  ii  i.i  n  IWurr,  li.  «hi>iild 
not  be  a  circle,  or  n  !«i|unre,  or  hnrp-shapi^d.  A  word 
w;u>  auggesk-d  as  a  suitable  thing  lo  think  of,  or  any 
aae  iif  ihK  dibits  friim  oii«  tu  ten. 

'niJ'tp  wiw  a  liMigtUy  iliocuHsion,  In  whicli  Drs, 
Hliiol  niid  Itowdltch.  Profij^sor  X^lckerln^,  Ca\.  Hl!;> 
giuion.  Ilr.  Jam*s,  and  others,  took  part.  Many  of 
tlictpcnkerfiiidvt>caU:ilthc(ni|di>ynicntoI  profejalon- 
als.  saying  itial  It  was  nearly  Iniposaitde,  with  nuuiy 
woulil-hi?  lifiriest  itiind-rF*-iulers,  lo  l«dl  wlii-rc  iJiirirnml 
p«ir«r  i-ndeii,  niid  where  fraud  brKan.  It  wa»  staled 
that  foine  of  lh<*  profoulonnis  eonfesi  ibal  at  times 
Uicy  eked  out  ih«ir  powers  with  a  mild  deceit.  It 
WR*  fidl  by  iiinny  that  in  tcming  profcmlonala  thore 
wnitld  not  ho  any  fi-rlitig  of  roitralnl  about  ustiif; 
precAtitioii«  against  frnud;  that  it  wxild  b«  perfectly 
u»'lll^^>tuud  tUal  all  lueaiis  for  i;cttint;  at  the  Lruth 
couM  lichLfiiUy  and  properly  be  employed. 

For  the  prc«ODt  tho  work  of  t)i(>  society  will  \ie 
corifliicd  largely  to  expcriTuetiis  uu  tlioUKht-traimfcr' 
etim.  Tlie  coininitlee  on  work  hnsliatea  to  recom- 
mwid  lo  lb*  muraliera  nt  large  Inveatlgatlons  in 
hninotlsm,  on  account  of  the  danger  wbich  would 
ariM  when  they  were  carried  on  by  inexporinnccd 
bands. 


SOME    RECr.y7-    EXPHHrA/EMTS    WITH 
OIL  W   STOPPING  BREAKERS.'' 

TSE  U.  S.  hydrographic  office,  in  punuance  of  Ita 
potlcy  to  lessen  the  dangers  of  navlgatjoo.  hot  re- 
cently conirn<;nccd  tbc  collection  of  Information  to 
detennine  the  beet  manner  o(  oslng  oil  to  calm  the 
surface  of  ti''>iihlod  watj^rs. 

Tills  nialLer  has  long  been  a  subject  of  contro- 
verity.  In  1^144  a  Dutch  eommltslon.  after  pouring 
a  few  galloDi  of  oil  on  the  atorm-b«aten  Ijoaom  of  the 

<  ComnanlMWd  kj  0»frt>  J.  R.  lUrllell.  cbttf  bydrutcruiiliur 
«t  the  aavy. 


Nortli  Sea,  niid  finding  the  wares  not  sensibly  aOeeted 
declared  tliat  the  a(t-rep«aled  account  of  the  saving 
of  ships  by  this  meant  was  a  fantastic  cn^ation  of  tbc 
imagination.  Noluith*  land  log  Uiis,  Scotch  coasters 
hare  SAved  theniseJves  again  and  again  by  ntruwing 
ihe  sea  wltli  the  faciy  }inrb  of  tith,  cut  Into  smalt 
pieces,  which  were  carried  niih  them  for  the  par- 
pose;  and  an  much  reliable  tnlormalianon  tlila  lubject 
has  now  been  collecled  fnim  the  common  experi«iiofi 
111  seafaring  rnivn.  that  tlie  uvidiMici!  in  ita  favor  can  no 
lon^rbn  C'ml.rori>rt»?il. 

It  must  b?  nnderstood,  however,  that  the  use  of  oU 
doeii  not  make  tin-  surface  perfectly  smooth,  btit 
merely  li»sens  the  dangerous  effect  of  what  tlie  sea- 
man colls  'comhcn,'  or  Ihe  great  broken,  mllinx 
maaaes  ot  water  which  have  fir»t  disahle^l  and  then 
swaiii|wd  so  many  ships  since  man  first  began  to  go 
down  to  the  sea. 

Acasa  lately  reported  of  the  use  of  oil  i«  t}iai  of 
the  steamship  Tlmmas  Melville,  whilo  running  Iiefor« 
a  ga]«  S»  FAlyniary,  I8SI,  when  slie  wim  constantly 
lKiard«d  bybravy  s<<a*.  As  Ifer  »itu«iiu)i  became  more 
and  niurccrlljcal.  It  ivasdi^tvrtniiicii  to  try  what  effect 
uSI  would  have  upon  the  wAtvr.  Two  caiiTaa  bogs 
lioldlngabout  a  gallon  were  made. therefore,  punctured 
In  many  places  with  a  MUl-iiecdle,  and  fllli^l  with  oil. 
These  bags  were  hung  over  tJtc  bows,  and  allowed  to 
drag  In  tlie  water.  The  iwaano  longer  came  on  boani, 
and  Ihe  saft'iy  of  Ihevosfet  wai  secured.  Thu  bi^ 
were  refilled  every  four  hours. 

The  ii[kpljcxtion  of  oil  l«  the  quieting  of  water  at 
tbc  entrances  of  harhorais  one  that  lias  received  very 
cou^Idcrahle  attention;  ami  rreilll  In  duf  to  Messrs. 
Khields  and  Uiinhfu  nf  Knicland  for  ihetr  entrgy 
.ind  enli-rprisi-,  as  wel!  ni  (or  Ihe  tlioughl,  time,  ami 
money  expended  in  endeavoring  to  e-ttabtisli  iti  ukc, 
and  In  bringing  the  subject  inlo  promim-nt  nnllce. 

.11  Folkestonf?,  Eng.,  Mr.  Shiel.is'*  apparatus  con- 
sitted  of  throe  large  casks  placed  on  i-hoi-e  at  th  -  ond 
of  the  old  mole.  These  were  connected  by  pipes 
with  small  hand-pumps,  each  of  which  wna  worked 
by  one  man.  Two  load  pipes  about  an  Inch  and  a 
lusrtcr  In  diameter  extended  from  the  casks  along 
lht>  bottom,  through  tlie  i-nlrunce  t»  the  harbor,  abottt 
a.flSO  fwt  inwurri's  Shakegpi' are's  Cliff.  At  Intervals 
of  pvery  hundred  feet,  verticHl  pip<-a  were  soldered 
lo  the  main  pipes :  ami  in  the  former  wcm  placed  con- 
ical valvci  properly  prolcclcd  from  mud  and  illiue  l>y 
caps. 

Tlnforlunaiely.  on  llw  daysi^t  aparl  fur  a  public  ex- 
hibition iJie  wtuillier  was  nnt  cnlirely  favorable;  that 
is  It)  «ay,  the  wind  was  not  from  the  right  direction. 
Tiiesea.  however,  was  siifllclentl)  itisturbml  to  show 
the  worlcing  of  the  apparatus.  VHifn  Ihe  oil  wa* 
pumped  through  the  mhos,  i!  smm  showed  Its  effect 
iipoa  the  surfao;  and  thh  becanie  more  apparent  as 
the  amotiul  of  oil  wat  increased. 

A  broad  filnuy  .iCriji  was  iL'on  distinguished  wlilcli 
was  more  ihnn  a  half-mile  long.  A  fully  manned  life- 
boat,  which  was  sent  into  ibe  oil-corcrr-d  ■trips  of 
water,  was  tossed  about  in  a  lively  manner,  but  took 
In  no  spray.  Meanwhile  tiie  sea  outside  of  the  strip 
was  evorjwhore  breaking  into  whiw   cape.     After 
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•topping  tb«  pumpa,  It  wu  («tmii  tiint  Ui«  mmount  of 
oU  UMd  WM  ft  liltlc  OT«r  »  buudraU  Mid  iilaetwn  gti- 

Thne  hotin  nf  t«r  iIir  tIom  nt  the  (rittl.  the  Doulopic 
Atemmcr  panMl  brcwil  tttipa  ol  coinp>miv«lf  iinoolb 
wmur,  on  vhlch  ihe  oil  itill  la^. 

JKur  ttitH  eKpcrtm«»l,  twu  of  Mr.  Oordun'ii  invrn- 
Uoiu  wnv  tr!(^.  Ontr  of  thm-ir  ri>iiaisr»  <•!  n  shell 
RpMt  from  n  murUr,  an<l  »n  arranged  Th»t  il  ))ur*ls  on 
eCHttitig  itie  w«ler,  Ktiil  (roes  il«  uontcnts  of  oil.  Thu 
>li«II  {>  ipirciall;  cnn«lrDct<-<l,  and  liu  an  iii]tciili>us 
dcticc  for  Insuring  tts  exi>la»ioti.  which  Iftcffcclcil  b^ 
»  tu/«  and  ciinpowder.  Tbls  Kconmienda  list-lf  aa  n 
prartioU  lueuin  in  rviiilnr  tns  datiKi^ruiiii  \hn  enow 
muniniioii  iHMvivn  ■liipa  by  IxwU  during  heavy 
weuhrr.  In  case  of  shipwreck,  alio,  ihe  appmub  of 
lUelioau  coqIi)  he  i;r>i-aLly  ft<!l1iUU«d. 

Till?  s«ci>nd  itirnntidn  i«  an  amtigcBMmi  to  malio  a 
l»ti«  of  oil  from  tb»  >lior«  ii>  a  alraodcd  »liip.  To 
effect  tliia.  an  iron  c^liodor  U  fireil  frotn  il  tnodar  in 
ihc  ilirrctii'ii  of  ihr  »liip.  Tli»r  rjlindvr,  whiL-li  tcnrn 
a>  ail  anchor,  draicR after  l(  a  katlii^r  huM  fastened  to 
it  b)^  a  Hue.  Oil  U  llien  pumpeil  ilmKigb  tlii>  huM>, 
and,  bciny  aproad  tiiwariU  Ihn  Khom  liy  tin-  VFind, 
tortn*  a  ^uiet  turfiice  for  the  r«Mulng  boat. 

Various  Ingenious  contrivance  bnve  hc«n  invetited 
forapplyiuK  the  oM  iv  the  wakr;  but  ihv  «iinp)c*t  and 
readleM,  at  the  tame  limB  mosLcffccllTe.  appliance  Is 
a  canvas  bag,  eiibcr  ratlKr  luosely  aewod  tugetliar,  oi' 
ptcfrcd  with  ainall  Imhui  U>  allow  lite  oil  U>  onpK. 
This  bai  been  th«  method  adopted  In  the  in'»t  sue- 
CMafol  eaaea  reporied  from  tfaipa  at  aea.and  has  lieen 
found  cfleciQal  in  kome  of  the  lirulioiiia.  It  ba.i  tii« 
groat  adTantagc  of  bolnf;  Mlf-acllng,  incuring  a  ri^gii- 
lar  stream  of  oil,  and  being  e»»Hf  renewed  when 
cxbaiutvd. 

In  aveosol  or  boat  ninnlnic  before  n  sea,  one  should 
be  buiig  oT«r  each  how,  which  gives  iho  oil  UmP  lu 
■prvad  before  reaching  far  aaleni.  In  a  ihip.  when 
ba*V  u>,  nnt!  nr  more  ba^  b&Te  HDnetimea  itnvH  tniiigi 
OTW  the  weattwr  «idc,  ami  wmietimiui  li^mi  pnt  over- 
board to  windwanl.  attached  to  light  lines.  This  is 
the  b«st  plan,  t>ecauM>.ui)t  •Irif ling lofMt  a*  the  ship, 
the  ba$  will  be  carried  to  windward,  and  fulfil  the 
condition  of  applying  the  oil  to  the  water  at  some 
diilance  from  tlie  ship,  in  thp  direction  fmni  which 
the  wavm  arc  adranclni:- 

An  open  bonl,  niinhle  to  run  before  the  lea,  will 
always  endearor  to  put  out  lotne  form  of  sea>anchor. 
with  a  rope  aitadied  to  it;  the  hng  of  ail  should  Ih- 
attaebvd  to  this,  and,  failiiifc  cv«ry  thing  elue,  a  boat'* 
mast  or  a  sail  loosod  is  ttry  ntfei^tive. 

VTbeo  the  boat  is  anchored,  ttiu  bag  cotild  be  at- 
tached by  a  light  line  to  the  ancbor  as  a  buor.  Tki* 
appliance.  In  addllhm  to  bdoe  efficient,  has  llic  grcul 
merits  of  bandlness  and  stniplicily.  Two  sui^b  bogs. 
boldlnfT  )^>ouL  a  gallon  of  ail  ifaiTh,  with  tlie  Hue 
Ulaebed,  might  Iki  kepi  full,  and  packi-d  in  a  sinnll 
eytinder  similar  to  a  palni-i>oi  or  a  preserved-meat 
tin,  and  woald  fonn  neither  an  expensive  norcuin- 
benome  article  of  equipment  in  a  boat. 

la  th«  ab«Dce  of  theao  or  similar  contrivances,  the 
fdl  could  be  poured  from  a  boUle  or  can;  but  this 


would  require  a  man's  attention  wbco  one  oouM  be 
111  spared  puulbly,  and  mlgbi  not  Insure  so  constant 
or  regular  n  supply,  nbich  in  of  importanou.  This 
would  not  )>e  a|)plirBl>le  to  a  boat  at  anchor. 


nEPORTOP  THH  SUi'BniNrENDENT  OF 
THE  V.  S.  NAVAL  OBSERVATORY. 

TiiK  report  of  Commodon  S.  R.  Franklin,  who 
succeeded  Admli**!  (jhufcldt  as  super! ni« nil i-nt  of  ibe 
«bservai<jr>-  im  Feb.  21,  ([ivc*,  unik-rdNle  of  Orl.  29, 
1S84,  a  itiinimary  of  the  u-«rk  nrcomidi sited  during 
the  year.  In  orEnnltatton  a  slight  change  bu  lakeii 
place  by  the  appointment  (by  tli«  superintendcni)  of 
\  board  confin tin i;  of  thn  (U|>onniend«nt,  the  senior 
|)ro(t*sor  of  ninllitmnlin,  und  the  tenlor  line-officer, 
to  determine  the  eco|>e  and  cltaracter  <if  Uie  w<»rk  to 
be  dune.  The  boanl  may  be  coiiruncd  al  Ihc  request 
of  any  nirnibcr.  and  a  weekly  report  Is  submitted  to 
the  tuperlnieadeiii  ever;  Monday  by  each  offlcer  lu 
charge  of  nu  Instrument. 

The  Lwc.nty.six  inch  iKjuatorial,  in  charge  of  Pro- 
fMwnr  Hall,  Iiim  been  employed  mninly  in  ob««rrR> 
lions  of  the  eate)lit«e  of  Nepinne,  I'ranns,  Saturn, 
a.nd  Miirs,  and  of  double  start,  witli  a  few  ohierra- 
lioni  for  fllvllnr  parallax.  In  llw  case  of  Uranus,  the 
observations  were  confined  mostly  lo  the  outer  eaiel- 
lites;  and  II  Is  proponed  now  to  discontinue  tbem, 
since  tlie  favorable  time  for  detcnnitiinji  Ihe  position 
of  tJie  orbit  planes  of  these  satelUtet  has  paved. 
The  reductions  are  all  well  advanced. 

The  trlkiiitt  circle  lias  been  under  the  ehat^^e  of 
Prof.  J.  K.  Eastman,  and  baa  boon  employed  In  ob- 
servations of  tbe  aitii,  muou,  planets,  couels,  aud 
a  catalogue  of  mixed  Ian  i^oun  nlar^,  ns  in  |>rrvious 
yearn.  The  nine-Inch  ciiuatorin).  In  charge  of  Com- 
mander Sampson,  has  been  used  in  abservlDgoomeu, 
minor  planet  1,  aud  ucculiaiion*.  Tlie  serica  of  otwer- 
TiLtl'inii  niih  the  prime  verticnl  instrument  wan  prac- 
tically fiiiUhciI  ill  .Mny,  IK^.  The  reductions  are 
being  carried  on  by  Ensign  Taylor.  The  meridian 
tntnsit  Instrumtnl  bat  l>cen  mod  primarjiy  to  de- 
Icrmine  clock  correctlouF,  In  connection  with  Uie 
daily  time-service.  Obaervallons  fur  the  rlglit  sscen- 
slous  ut  Ibe  sun,  moon,  and  majt>r  planets,  have  also 
l^een  made-. 

The  llme-sHrvkc  has  been  cnnsldetsbly  extended. 
In  nddltlon  to  the  lines  already  existing,  tbe  Bsitl- 
nioi'e  and  <ib1o  telegraph  company  loi>i>ed  two  of  its 
main  cireitils  into  the  o1»ervatory,  and  Ihe  slgnal- 
sen'ice  looped  one.  In  Slarcli  last  s  proposition  was 
submilled  to  tin  beads  of  tlic  sereral  depaitmeiiM 
Iti  Wwhinxton,  lo  place  in  tbe  more  imirartant  offices 
of  the  government.  Including  Llio  executive  roaiislon 
and  the  capltul.  a  clock  thai  nUouIiI  hv.  regulated 
.iixl  conlrollt^  every  day  from  thr  oltsen'nLnrT,  which 
wtabli^hnienl  should  be  responsibli?  for  Ihe  determi- 
nation and  iran«mlselonof  correct  lime,  ThU  plan 
met  ^'Ith  general  approval:  nnd  an  insulated  circuit 
was  cftnbli«bc(l  connecting  the  various  officer,  some 
twenty  lu  number,  wltb  tbe  observatory.    In  eaclt 


:nce. 
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of  tliF««  tifflcet  U  »  ciM'k  wtiicli  i*  ryiiTM.-Uil  AiWj.  ml 
Doon  of  ttiindanl  ifmi>,  by  mcKRS  of  an  vilomatlc 
■ltachm«nt  (the  liir«nilon  of  Hr.  W.  F.  tivditer,  the 
Instntnent' maker  of  tbe  o)i»«nitlot7),  actuated  by 
tbo  enrriMit  whicli  mahoa  tli«  Rtgnal  fur  droppitig  tUo 
tlnK-Wl  ut  tliti  obMrrnlory,  aiul  on  iLu  Wvatcrii 
union  telegraph  cumjmiij'a  I'liiltlins  in  New  Turk. 

In  the  !)iil>lic.iii()n  of  Ha  miuual  vohimrs.  ihc  oh- 
Rervator;  liatt  been  mueli  enibamused,  owing  to  Cb« 
limited  amoutit  of  ilie  [irlnilng-fund  of  (he  ilcparl- 
nieiit,  Th*  voliimt!  for  ISSft,  wliich  it  ms»  i^i>ecied 
wnuld  bn  i^oily  hy  thr  let  cf  January,  wm  not  re- 
«i|7i^il  until  Oot'iWr;  ni:it  [lie  i-uiuputaliunti,  even 
«ith  the  unall  wurkinx  force  nvniUlilc,  haie  been 
corrioJ  much  b«ygnil  th«pri»thtg. 

In  regard  to  tlie  ]>ropo»ed  new  observatory,  ilie 
9operiiit«nd<-iit  lays,^ 

"Inuiuut  UM  mnWMljr  uicr  upan  Lh«  buma  Ihe  m^aaalif  of 
o>iani#nirlDR  Ibr  biilDln^  for  Ilic  f»*w  (>ti**ivavirT-  Tlic  |ir«uij,tl 
bavlntt  bofti  [.urrhaiud.  and  Iho  plina  nacln  and  a(>proivr1. 
Uh-ct  Mcmi  li>  tiF  nu  (ouil  nanon  wliy  Ihc  coiMlriiflioD  4bDDlil 
Dot  bcRln.     Tfcv  |>m>cul  >llv  U  iiuluiloudy  utilivnliliy,  and  III" 

■tinld  not  be  In  ih«  Inuivcl  o(  ceonamy  v>  nuku  uny  DitHiiiUni 
rt^ialr*  «)illr  Uin  vmUoa  uf  new  bulMlneK  I*  tii  Cdnlt^ijilatlun, 
TLr  Jrliy  1>  twry  prqjodltliil  lo  ihl*  eMabll'bocDi  In  lArUcaUr, 
uiil  tb  ttw  canu  of  nIdpca  in  ganonil.  I  roapwifntiy  t*qaB>i, 
tliRt.  1(  all  thi<<  maiiry  nitnul  bu  ajiiimprlildl  fbr  tbu  purtmiB 
•(iDmiilil  all  Ibr  oimlnn  uulun  of  confrrM,  a  pr>nlu>i  uf  H.  at 
I«w4,  mmy  bit  imki-it  tttt.  In  Dr^tr  that  llil*  ft^rlt,  tfvt  *a  Ivnc 
ilaloyed,  in»T  be  ■hmtoii.'' 

An  eatlmate  of  S>5W,13S  Is  submitted  rorueGlIng 
tlie  newBsarytnildiijgx. 

An  apitCndis  vontnins  a  i«|)ort  by  rmfetaor  William 
HarkncBii,  »hovltig  ih#  progivsi  mnile  In  the  K^ao- 
tlon  of  the  traiisil  of  Veuim  obMrvstiuna.  'i'bv 
pbotoj^Aftiic  iicicattvu  {uver  ttflcun  huadrod)  have 
all  Iwcn  mcHSurcd,  and  tco'  consldrrablt;  pn>!;ro!d 
baa  bcon  rttaile  In  the  compulation  a  iieccMury  fur 
tbe  reducUunuf  tlwiie  nira>un!tn«nU.  An  rxti-ndrd 
inreill|[aUan  ft  now  lycing  matin  of  (h4>  rocsl  leiislha 
of  U>«  photographic  objectives,  aiul  the  mdll  of  ciir^ 
vatur«  of  th«  hellnsiat  mliTor*, 


BAyiiELiER'S   ARCrtBOLOO/CAf.    TOUH 
IN  MEXICO. 

Tui:  auitior  uf  lli«  n-piirt  licforv  ut  It  woll  known  In 
Ne«-l:Iiigland  archeolniiiRAl  drc1«,  having  won  for 
hfmwif  a  fair  name  through  the  publication  of  \htrnf 
acnya, — on  the  art  of  war  and  mode  of  warfarr,  lliv 
distribution  anil  tenure  of  land)  and  th«  aoclal  orgui- 
izatlon  and  mode  of  goveruineni,  In  ancient  Mexico. 
In  coiii>ei]m?ii)ce  of  ibiw  ai-holarly  iliscuKslons,  thr 
arclieolu^ical  IntUluU-,  In  l.>«0,  cnmrnlMloned  Mr. 
Biimli^Iirr  to  int,-ti>tl|tat«  the  condition  of  the  seden- 
ury  Indinni'  of  New  Moxlco,  and  tii  IS.1I  u  i>i>eand 
time  oomratasloned  him  to  carry  out  an  luchoologic 
exploring- tour  through  Utxico  pfopcr.  The  rejxwt 
onil«r  eontid«ration,  profuMly  lUuslrated,  and  num- 

Rtpvrt  vn  tin  mrthtotofir^l  bur  in  Virire.  I9/tI-  By 
AiHiLru  r.  Bakdhusk.  B«»un.  l(S«.  rBbll«btd  lu  l^pf" 
«(  UiaArchmolo|1calliHttMUo(  Amttlaa.     8m1hI1. 


Iwrlng  thi-Ki!  1iundn>tl  nnd  iwenty-iis  piic<<t,  Kivn  » 
fall  account  of  the  results  of  Mr.  BandellRT's  studU 
oiu  reaearclie*  on  his  second  ejcpedlLlon. 

The  account.  It  ■<.-«m>  to  m,  has  aanurnril  mtlier  the 
foiTD  of  a  tcinuLilic  iiarralivQ  than  LhaL  of  an  official 
report  uuule  lo  a  committee.  Tlie  author  was  able  to 
draw  upon  an  Immrnvt!  »liick  of  pT«*iianunry  aiudlw; 
and.  Bccuslomi.-rl  to  look  at  nnirioiil  McxIcd  IhroiiBh 
the  spectaclL>a  of  Ihe  ohroii Iciers,  Ihe  ol>)pcls  that 
strike  bis  eye  at  eatli  step  du  ibe  cla**lc  soli  remind 
him  of  inintt  jKUMf  n  rami,  lh«  cruA  ninnnlntf  of  which 
he  now  »tri»e*  lo  detect,  with  the  li*lp  of  ociihir 
innp'rclioii  and  Ivarnod  rvasoriiiu-.  Tbus,  ala<s  the 
jH'ondour  of  the  aurrvundinc  aceiiecy  inviica  blin  to 
glvo  un  data  of  hyp*r>mciiy  and  mutcoroloKy,  of  Tcgo- 
tatlon  and  tntereiilitg  culture-plants.  Be  compaiCB 
nint.lilics  of  old  Willi  those  of  llie  prcsenv  tirae,  and 
cautiously  avoid*  rntfirins  into  cniitroi'eniy  with  the 
theories  urged  by  utlmr  icholara  or  nnni>cbo1ars  to 
soIto  the  origin  of  the  mysterlaua  temple  and  palace 
biitldnn  of  M«x!eio.  To  be  brief,  by  a  rery  adroit  In- 
ttTipttmioii  into  hie  toxt  of  nicely  prcsoutpd  ■ci<-iitlfic 
<;<nuici-if«,  2lr.  Bandolier,  it  appoan  to  u».  may  have 
.-■ecun^d  fur  himself  a  larger  nunibor  of  readers  than 
It  he  Iind  chosen  to  offer  m  compact  and  matlvrof- 
faCD  rcijort, 

Tlie  t4ucl  is  divided  Into  four  chaptera.  In  tbe  fine 
c!ha|it»rtl)oautbor,rpiH)sini,'»ii  a  steamer's  deck,  calls 
us  to  hit  sidv;.  and,  pointing  towani  llnr  vast  main, 
allows  us  to  partake  of  the  rich  stock  of  hi*  roniinla- 
ccnces.  lie  tell*  us  '->f  lli«  loRends  hoverini;  around 
tbo  ancient  provlnec  of  Uuasieca,  ila  forest-buried 
cities,  itic  coIoskbI  struciurct  of  Papantla  and  Ul- 
sancla.  and  ikplorcs  the  fact  that  a  thorough  cxplora- 
lion  of  thef^  hiUu-rto  but  vaguely  descrtbed  ruina  is 
hcymtl  thn  limlit  of  liis  million.  On  hit  road  from 
Vera  Criii  to  the  capital,  he  engagai  In  dlscussloat  oa 
th(^  itnpn*  once  taken  by  Mexico's  Drat  oooqueror,  tlie 
tiatitral  and  artlficlnl  obstructions  that  Cortex  mVL 
with,  and  the  allie*  h*'  tra^  to  fnrtunat«  at  to  secure 
in  ihi)  Indians  of  Tlaacala.  After  Mr.  Bandellet'sar- 
r^val  In  the  cnplUl.  he  very  judicloutly  net*  fnrtli  to 
acquaint  hlmsolf  with  the  best  anihorllles  In  Moxlcaji 
arcliealoi;y.  He  takes  their  advice  and  suggestions, 
cuntfully  cxamini^  th«  objects  ut  antiquity  preserved 
in  the  inuseiim.  »nd  cnllecia  valuable  dnta  on  Uio 
former  estiAtise  and  llmlls  of  (he  renowned  lagoons, 
and  the  mndern  efforla  innde  for  their  rt'Kutntioti  and 
draining  (pi>.4&-7S}.  In  tlie  third  chapter,  Mr.  Ifnade- 
ller'a  ind(!|>eiiclctii  und  ninln  vork  is  given.  It  bean 
tr«t!m<>u;  to  thc!  mail  thori>ui;h  cxploi-atlou  ever  made 
of  the  ofl«n^(»crlb«il  pyramid  of  <TliLilula.  If  struc- 
ture, appendagof.  and  Eitrrounitlng».  No  hevn  stone, 
no  scDlptnre.  no mnsonry  or  mounil.  remains  uneiam- 
inMl;  and  no  hint  picked  up  from  ancient  reports,  if 
serving  hit  porpns*-"  of  rt'continicUon,  la  alighted, 
but  dexleruuely  emjiloyed  to  give  fuller  shape  and 
brlgbtcr  color  lo  ihe  picture  we  ikre  wont  lo  form  o( 
tlie  onc«  Btately  and  now  ilcrnyintc  fabric.  Tie  auc^- 
ceeds,  thiiLlly,  In  showing  that  In  former  times  the 
giani  pynuniil  did  not  atnud  isolated,  but  east  and 
watt  (if  ii  wen;  two  coropanloiiN.  considerably  small- 
er, however,  and  of  Iba  WRll-knowii   leocalU-thap€, 
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tnmntcd,  and  with  ftnlroucs,  Itkc  the  pyramM  It- 
Mlf.  Ac  to  tbe  iDAicrial  u(  mIiIcIi  Uk  1nit«r  was  con- 
»mei«il,  Mr.  Baailelier  turivi-?!  at  tliQ  coiichttioni  of 
A.  *.  notDt><iliUan<]  his  onrnnarR:  ).».,  that  it  «riu 
bailt  o(  Urce  tnn-drlpd  Kdotien.  Burnt  lime  for  roat- 
In^  or  for  mDrtar.  Mr.  Bandolier  diacovori,  «niii  never 
tftDpliiyeil  by  the  Indiann;  [)ti1v<>ri»'il  limwtonr  bi'Uig 
|>r«pAr*(l  for  lh«  purpose.  No  Khnft  ha»  u  j-et  he«n 
•uak  in  order  to  uccrt«ln  wbctht-r  the  interior  of 
the  pjnuaid  Is  vl  the  sntnc  mnt«rla)  as  the  exterior, 
or  whether  the  slrocturc  wm  lu-vk  unmiul  rt  imtitml 
mottud,  ur  wbetlii!r  It  is  linllow,  ainl  ponaibl)-  o(»iUtii» 
Mine  Mpaldirftl  viuilt  of  historlt?  iin|>oTtii.nct!>.  Ac- 
cording to  trkilition.  the  plAtform  wat  crowited  wllti  a 


of  the  positive  opinion,  that  If  in  |ilan,  u  trell  aa  In 
execution,  he  hail  nu-t  in  Mexico'*  arcbitrcture  anj 
tnwM  poiiiilnx  Hihcr  lo  an  liitimnlr  or  only  in  a  ns 
niot«  blftorlc  oosnecllon  with  tlie  wlndow-hoiiMs  of 
iho  lniUan«  of  the  nurtb,  he  wowM  hare  exulieil  o»er 
miclt  ilismvery.  nikI  bavn  «'xp(iiini1eil  ila  •iJaptalion  to 
a  C4tTtntn  theory  that  wu  advuieod  br  the  late  L«wts 
H.  Uorgan,  whom  Mr.  BanJdier  looks  up  to  m  to  ■ 
bdoTCd  tvachcr  and  frlrad.  Not  to  haro  ficldod  to 
the  temptatloua  of  a  pro-oocupiod  mind  ts  a  merit 
which  deserve*  full  anil  fair  ackuowleilgiaenL  It 
shotrx  thi-  railliriih)i.-9ii  nf  Mr,  Dainlcller'a  (ilMwnratioii 
aiw)  tb<fcanirleiiilou«neu  which  lie  bnwfht  to  bear 
on  tlie  fulfllnwut  of  his  scientlOc  task. 


THE  oaKAT    SnttKD    AT    CIM(«t.k.l 


■ 


iplv,  111  vhkh  Que  Ual  cot  mat),  the  god  of  air,  was 
ihlpprd.  The  ciirrt-nt  opinions  nbout  llils  inyv 
'ierlons  bt-lnj:  arc  Icnmcdl;  diicn»scd, 

From  Chalnla  the  tr^relier  dliecli  hl»  steps  soalb- 
wanl.  and  Tisiu  tlie  valh^a  of  Onxacn,  the  fanutus 
rains  of  Uonte  Alban,  Xa^  Mltla,  and  otiian. 
Vtrld  description  is  giren  of  all  of  them,  copious 
and  careTai  tneasaremenl*  aecurcd,  aii<l  skclchet  «• 
well  as  IllastrUloiis  presented,  of  hitherto  unobserved 
details. 

Did  Ur.  I]«i)delier,  aa  we  presume,  set  forth  on  his 
exphniUE  tour  in«pl[T<l  liy  ihr  hope  ()f  d<!iri-tii>ic  in 
th«  an;tilt«ctunil  reinalnt  of  Mexico  proper  «ui']i  ele- 
menu  a*  wuuld  tend  lo  prove  these  rcmaliLs  Lo  repre- 
aent  some  llniJ  «tA|te  of  ceelonl^^  devi'Mpmcnt.  of 
which  the  IniliAl  <l^e  lannt  be  soii^ht  in  what  b« 
caJlalba  '  teneweut  horiset'  of  th?  ■eilRntary  Indiana 
inN«w  Mexico,  he  miul  luive  felt  suineuhiht  UUap- 
poluLed  with  tbv  result  of  bis  in vos ligation.    We  nni 


THE  AROESTINE  ZONE  CATALOGUE. 

Tbk  work  for  which  Dr.  Goidd  weni  (o  Soutli 
Amerlc.i  fourteen  years  ago,  as  sstroiiomer  to  tiie  Ar- 
gentine Kepubllc.  Is  at  last  ooinpleieii.  and  both  the 
tone-iiais  niul  the  atar-ealaiofiiia  oamplleit  from  th«m 
an  published.  It  i*  not  for  na  in  a  non- tech n leal 
Joornal  todiscuSH  Uie  pnrely  astronomicnl  value  and 
accuracy  of  mch  a  work,  bnl  nLber,  iu  aunonncini; 
It,  to  recall  (o  the  conlemporartM  of  this  emlneot 
astrvnomer.  and  brliif;lo  tbcattcjitloii  of  (beyoonger 
men.  —  whri  have,  even  diirinc  the  long  pro^ron  of  tlie 
work,  .itljiiiipilan  anQnt  which  thcrmay  appreciate  It, 
—  tliU  monument  of  puilent  dclvniilniilloh.  esecnted 
under  trial*  that  mlfiht  well  bo  termwl  privation. 
exll<^,  and  nfflictinn.  Ihiring  the  dinhr.irtcnfng  d«lRyB 
In  coiislructlng  tli«  observMlory  and  roo^inliug  llic 
lofiLrumenta,  Uiu  '  Uranometria  argentina.*  a  worthy 

XoKf  cattilBgvf.  Htaa  patltlotif  tlir  IK?t.(l  of  iTw  •tara  eb- 
«mr<]  i[>  (hi>  iDiiR*  nt  llir  .\r)[i'DUncN'illon*l  DlMcmUrY.    t>t 
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COtn{)l»m«nt  t4^  Argc)iin(l«r'»  "  UnwotDelriii  roxa  '  gf 
Ibe  norUieni  vky.  vma  undoxtakeu,  and  carried  well 
toward  completion,  and  published  wIUi  iUr-ulmrLB  In 
18W,  giving  thv  c^thtinti'i]  briKbtiien  of  nil  souLliem 
sUn,  rialbte  wiLhouL  t«l*iac(>pic  aid.  In  about  seveat;' 
gndi«»r  brilli»Ticy.  The  ob«erv&tloaa  fur  iliUwurk 
wen  maJe  by  ihe  nalced  eyo,  or  witli  onlinari'  binoc- 
ular Deld-glauej,  and  cntlntly  hj  the  asviiUnU:  Dr. 
Gould'i  near- 
ilghl»dii«*>  pre- 
venting Ilia  sboc^ 
liiif  Imiiivdiiitdv 
In  the  work,  nl- 
ibou^b  be  dl- 
reoteii  and  imT- 
lodkvd  iu  cxpiTU- 
lion  witb  the 
nioM  III  i  n  u  1  e 
care  f  iiliio?. 

The    .■..ii,.'  ..I.-.',- 
Tjllliilli    In  11  liLi'ii 

iwtronoini'r«  iin- 
ilersta  ml   l\w 

ddterRibmtioii  of  tbe  putiitlon  of  ston  observed  In 
mirrpKitivr  l)i\lt>  uniiind  llii-  iky,  vvsry  stnr  being 
iiot«d  ts  It  civsws  rbp  tl«iA  ol  u  in->rldlitn-«!rfle  mla- 
TKOpe,  wcrt  bcKun  in  Aue^^'-  ^^TJ.  and  conip]i!li-<l 
Id  187^  In  thcuc,  ever?  on«  of  lUv.  Qri^inal  tele- 
scopic obiervatiotu  wa*  maile  by  Dr.  OoiiM;  nud 
tliey  riniub<Ti-d  m-c-r  ltVi,0<Ki.  -Since  IBTS  tbe  work 
of  comii Illation,  rorision.  and  tiiiti1ir»tinii,  bns  occu- 
pied eight  }-e;Lrs,u&UI  now-  the  Bnlsbed  cAUlague  is 
before  ui;  and  Dr.  Gnuld  may  proudly  fed  bU  am- 
billon  RMixfitfil  In  eTiding  so  well  Ihe  work  bctguti  in 
outline  by  LacalUf  willi  bis  lilile  Ulewupc  at  tlie 
Cape  of  Gtjod  Hope  vwr  nne  linnilrcd  yean  »Kn. 

AmonK  tbc  yonnjicr  men  whi*  liavc  eharcd  in  Dr. 
Gould's  labo]'?t  at  Conloba,  only  one  has  r<rmain«d 
wlib  Ulm  tliroiigh  the  mitiiy  y«an since  iui beginning. 


wfalcb  tbo  secoud  ?I«w,  of  Hordoba  In  the  rotloj  of 
the  Rio  Prlniurci,  is  laknit.  The  ovRrsbnd owing  of 
tbi!  town  by  the  churches  la  clianicteibtlc  of  ibc  ploc*. 


NOTES   AlVD   A^EK'.v. 

Is   AL'coHDaxcx  with  a  ni-wiomeodMlon  of  cbii 
rce«Dt  gtodtftlc  conference,  a  Mtfes  of  obserTotlons 

for  bititude  It  to 


un,  liucuj'ii  □lutnvAToai'  ^r  cooddsl 


bo  taoAtt  at  Um 
U.S.  uavol  ob- 
«ervai«o'>wbi(ii. 
taken  Id  connec- 
tion witb  a  simi- 
lar aerlea  taodt! 
«'lR('Wbcn>,  and 
compared  witli 
observation* 
nindv  after  aa 
Intcrrol  of  some 
years,  will  lUulM 
In  determining 
whether  there 
arc  any  stow  clianges  taking  place  In  latitude*  upon 
tbo  ea.nb.  Lisbon,  whldi  Is  very  ii«9t  tb«  same  por- 
allol  US  W^liingtun,  is  expectM  to  co-operate  with 
tli«  n*vni  obscrvklory.  The  obsn-vatjoiu  will  be 
made  with  the  prime  vertical  instrnmcnt;  and  at 
WiL.iLI»giou  a  Uue-offlc«r  of  the  navy  will  l>e  detailed 
for  the  work,  wbicJi  wilt  prcibsblj  reqairc  •et'eral 
yenrs, 

—  Prof-  V.  H.  Snow  of  the  Unlverslly  of  Kansas 
reporU  Uiat  only  two  Decmnibi'-rs  (In  IS72  and  1S76) 
in  the  paslRi'vorilecn  years  or erffcolHi^r  than  (but  Just 
posaeil  It  wov  the  cluudluet  Devvmlitir  n|>uit  record, 
And  the  procipliatlon  of  mlii  and  snow  wivh  more 
than  fifty  por  cent  aboTc  the  average.  Ice  fomed 
opoa  the  Kaw  Blver  to  the  thickness  of  thirteen 
lucbe*. 


-  *rrr/-if 


-,..-;-■*-■ 


mtw  nr  coftti-niii  rmi*  »r.  •i<)|;i.o>  nn«titTjiTOKV. 


We  fMl  sum  from  Itir  frmiiii^nl  mttnltun,  in  thr-  aTinaU 
of  Ihe  obiervalorj',  of  ibe  failhfii!  m-rvimsof  Mr.  JnUn 
AI.  Thome,  that  the  director  will  gtuily  !«e  the  name 
of  tliii  a*sislaiit  associated  wtlh  his  own  In  our  br[«t 
notice  of  the  work  they  have  occonipli^bcd  to^etbcr. 
The  tit«l  of  the  accompanying  cms.  icpruducod 
(rum  sicetchea  by  a  former  assistant,  shows  tlie  obsor- 
rmtor'  ju/d  lb»  lUroctur'  a  house  an  the  liarraaaM,  from 


— Tin-  TiftmnUi  annual  meeting  of  the  Wisconsin 
acoiiumy  of  BCi^ncei,  held  at  Madison  from  Dec.  SO  U 
De«.  31,  waa  unusnally  well  attended.  The  acadftmy 
expects  ta  hare  suitable  room*  ft4kigned  It  in  the  cap- 
itol,  on  tlio  completion  of  llio  additions  bo  that  build- 
ing, In  which  Its  library  and  collectlona  can  be  pn^etrly 
placed.  Thi-  latter  has  becume  doubly  valuable  since 
tbe  JtistrucUoa  of  the  scientific  coilcctkuu  of  the 
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«uu  ant*enl(r,  u  it  conUlna  the  onlj  compleie  tet  of 
Uw  Wlwonxin  rocks  umI  fac«!l«  coll«cii»l  bj  Ui«  Suu 
flMlo^cal  aamj.  Th«  sixth  volunio  of  tha  Traniac- 
tl«»  of  die  «ejui«Bi7  ii  neariy  ihreogb  tb«  preM,  and 
will  woo  b«  diatrilntUil. 

— Th«*tul«lypn>CMSion'  of  <)ti*ru>  voluimw  ioii- 
Ing  from  the  emttu  ofBM  htu  recenUy  been  increuMl 
by  the  addition  of  rob.  tx.  iuhI  s,  Tlie  former  cou- 
•UU  of  Uic  rrport  of  frof.  C  S.  Sargent  apon  tlic 
CoreslaAf  Xonb  Ainarica  lexcluslvfl  of  Uexlcoj.  The 
*lxhniiil»ilaiul  twelve  paj^  uf  (he  ntporiaredlvided 
Into  iUt*«  parUt.  Part  i.,  ivlatinit  to  foml-trees, 
aketcbes  the  ^neral  dUtrlbailoii  of  (omts  and  of 
wboresMni  apeclcs  and  genera,  while  ibe  great  l>iilli 
of  tbe  chapter  it  d«Toi«d  to  an  exbauitlve  deiciipiivc 
catAilogTic  of  tbe  (ore>l-tr«ct  of  tbft  ntgioii.  Pare  tl. 
treats  of  the  ccoiiomle  qualities  of  tbe  principal 
wood),  Ibcir  •pvclUc  KntTiij,  fuel  value,  gtrenglb,  etc. 
Pait  lii.  It  dcroicd  to  tlio  lamber  Industry,  trcaltng 
Inciduilally,  alio,  o(  nuui7  minor  polnia  CODOOCUd 
□lore  or  1«*  directly  th«re«ritli,  inch  ai  (oreit-flrea, 
ihf  pi.*iuragv  <>f  wuodlaoda,  «tc.  Tim  mupa  in  the 
report,  of  wtil«h  there  are  no  leta  thnn  tbirly-nine, 
liluMrnte  tbe  dll(er«&t  degree*  of  dousity  of  the  dia- 
tribution  of  woodland,  tlic  distribution  of  incrchanl- 
able  timber,  and  Ibe  areas  deforaated,  tbe  ext«nt  of 
fonM-firea  durini;  the  census  y«ar,  and  llie  tluuracter 
of  the  fuel  tiKd  In  various  pans  of  Uic  coiintrr, 
Tbe  report  Is  Mccuutpanled  by  an  alia*  of  cumbrous 
•lie,  containing  llitrieen  map«  uf  the  United  titatea 
and  of  North  Anit;ricu,  iliutlraLliiu  thu  i1ititrll>uliu» 
of  foreits  In  gononl,  nnd  ot  a  niimWrof  gc^ipmof 
forest- trees ;  •bnwjn)'  the  position  of  forest,  prairie, 
'  and  m«li»s  regions,  and  the  iinluml  division.-)  uf  tbe 
Xorth-Aiuerican  fi>rfist«.  Vol.  x.  contains  ilirc« 
,  mooograplis  liuunil  together:  1°. '  On  tlii^  production. 
Itedinolugy,  and  us«*  of  pvtnilritm  nml  iti«  prwlucu,' 
jbjr  Prof.  S.  K.  Peekbam:  'i°,  'The  manufuctuTB  of 
leoke,'  by  J.  D.  Weeks;  and,  S",  ■  Bulldlog-siones  of 
the  Unil^  Slat**,  ami  fttotimio*  of  the  qtiarrv  incIiM- 
trj,"  by  Geoigo  W.  Ilaw^s  tt  al.  The  report  upon 
pclroteum  is  exceedingly  full,  coiupriiing  lliree  hun- 
dred and  one  pn^ni,  IlluMraleil  by  ininicrutui  (Tutii  and 
maps,  ll  iBdlrldcdlnio  three  parts,  the  Rrstof  wlilcli 
retam  to  the  biatory  ot  tbe  subject,  Uie  geology, 
geography,  and  chi-iiii*lry  of  jMtroIenin,  and  contains 
tbenallsiinof  pruductinn.  The  second  is  dvvoioil 
to  the  tectinalogy  of  petmleuin,  and  the  third  to 
1  Its  pfodRcU  and  uie*.  The  report  upon  eolce  (a 
iiliundrvd  and  foudeu)  pafccs)  opens  wiCli  tbe  *laliitics 
,  of  itie  idduatrv,  (dlldwcd  by  deacrlptivt-  nutter  telat- 
:  to  it*  exivnt  and  importaiiiw  in  llir  I'nlted  Stairs 
lutd  In  foreign  couuirles,  and  cloM-a  wiih  l.hi-  diein- 
Islrjr  and  tcclinoto-^^y  of  the  subject.  The  report  is 
Ultutntad  by  luinicrnut  cut*.  Tlii^  rvpuri  uixm 
quarries  and  build ing-tlones  (fonr  bnndrrd  and  ton 
pages)  opens  with  a  di<eussloD  ot  general  mutteis 
poitalnln^  (o  (lie  itubjcct,  followed  by  chaplcrs  upon 
microacoplc  structuid  and  clicnilcal  compoifiioD  of 
_  building- 3 tones,  and  llie  inetliods  used  In  quarrying. 
I  statistics  of  Die  inrlmtry  follow,  nccompaninl  by 
stalled  descriptions  of  qnanr  tenons.  The  tucceed- 
[  chapter  Is  devotod  to  the  ex  tent  of  sloue-conairuc- 


tloD  in  tlie  leadinc  cittnt,  in  (he  eounip  of  whfeh  la 
fiwnd  an  admiralile  article  upon  Ktone-constmelian 
In  Sew-Torfc  City,  bj  Prof.  A.  A.  JuHen.  Thiswell- 
Icnowit  audiority  inaliei  a  further  contribolion  to  the 
report  in  the  fortn  of  a  chapter  upon  the  durability 
of  bulidiDg-stones  In  New-7ork  Clly.  Tbe  work  is 
illusirated  with  elstitoin  heliulypc  plstcefrooi  micnv 
■eopic  photograpdis  of  roek-slldes.  and  llilrlr-two 
chromo>iltbogn^tai  (byltien  A  (Ja)oC  polished  tock- 
surfacDS.  TbeMt  are  anioof  the  fitu*-st  fpeclmess  of 
the  litbogrvphic  art  wlilch  have  jet  been  produevd  In 
this  country. 

—  Tbe  bark  Helen  Isabel  r«oeaily  airlved  at  8l 
Jolin,  X.F.  While  in  latitude  38°  &1'  nurlb,  longitude 
■iifi  5.V  west,  Dec.  IS,  a  l«rriA«  eariliqualce  was  ex- 
perienced, lasting  fifieeit  tuinutea.  The  submariite 
roaring  wat  appalliag,  nnd  the  vcHel  wa»  ihalien  in 
every  flbrv.  The  weather  was  calm  and  flnc  at  Uie 
lime.  This  Is  of  interest  In  coiinecliaii  with  Uie 
recent  earth i|iiiikr«  in  Sinlii. 

—  The  commander  of  the  BrlUab  sleaniBblp  Bill- 
gartaa  n^ports  that  on  Dec.  2U,  iii.  lailtuik  48^  north. 
loiigiiudM  .*»■>  Xf  wevi,  al  two  i-.m..  while  the  soa  was 
smooth  and  the  wind  moderate  from  south  and  west, 
he  ran  tliti>ugh  a  regular  bure.  The  water  Imlled 
and  seethed.  The  HUrface  of  the  bore  was  about  two 
foot  above  the  gccivral  lerel  of  tbe  occnut  aud  its  ex- 
tent about  six  inilei  luii;f  and  from  three  to  fire  tulles 
Hide,  moving  to  the  aorth-cast.  This  Is  a  very  un- 
usual phenomciioD  for  nucli  a  jilace. 

— In  a  report  by  the  couimittee  on  the  luctric  sy»- 
tom  of  weights  and  measure*,  of  the  Bnslou  society 
of  civil  engiuecrs.  altuniloo  Is  called  to  a  number  of 
instances  In  which  the  metric  lyxteni  is  now  used  la 
this  country.  A  nuiiiber  uf  makers  of  surveyort* 
tapes  now  graduate  them  on  the  inetrtc  systen,  as 
well  as  In  fe«t  and  Inches.  About  tbe  only  caw  r«- 
t>orted  of  the  introduction  of  the  ■jelein  for  trade 
purposes  b  that  uf  the  Uinucapolls  floui^milla,  which 
put  up  flour  ill  h.igi  eontalning  fifty  and  a  hundred 
kli«»,  for  export  to  Europe. 

—  A  Jourii'il  vf  niyoa^vp  Is  aaoouiiced  by  VF.  A. 
K«lk-rman  of  Uauhattan,  Ran.,  undor  tlie  charge 
of  J.  B.  Ellis  of  Newfldd.  N.J..  and  W.  A-  Keller- 
maji,  as  editors.  It  la  proposed  to  matte  the  Journal 
a  monthly  of  fruui  twelve  to  tiftren  |Mig<is.  It  is  to 
liehopiMl  tlial  tlio  undertaking  may  prove  sucfessfiil; 
hut  It  Is  very  doubUul  whether  there  can  be  n«e^d  for 
>o9p«cikl  a  jiiumal,  when  wu  consider  that  it  will  be 
supported  solely  by  A.iiicricau  students. 

—  Vfe  hare  roceirod  a  copy  of  an  InteresUng  statls- 
ttciil  jiamphlet,  "Die  aiundenpliino  tiir  gymoaslen, 
realgymnaslen  und  Uleinlase  reaischuten  In  den  bn- 
Jeutendsleii  lUaien  DeulsL'htiuiJt,  lusiiniiiK^usestellt 
von  G.  Uhltg"  i  Heiilelberg,  Winter,  ISSI).  The  tabn- 
lar  views  ot  each  grotip  of  schools  are  Drat  separately 
giTen  ;  numniariea  compare  in  tables  the  nunibor<tf 
UouiB  given  to  each  topic  in  the  rcliools  of  the  vad- 
oua  states  of  the  German  empire  i  and  seventeen 
clonely  printed  pii^es  of  rttuttaU  dhtcuss  tliesn  slatla- 
tica  with  K'*"'  eoHipleieiies*,  and  yet  with  gnuit  con- 
densation.     It  will  bu  seen    that  we  have  here  aa 
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cofDplomcnt  to  Arselander's'TTruinmetHA  nnrn'  t^ 
ibi!  uiirthrrii  sky,  \fiut  uniWtafcvti.  and  CAirled  well 
towanl  aitnplriiiin.  and  pubU»li«tl  wlUi  BUr^harM  In 
1879,  Sivljig  tlie  edilmvtMl  bricliuieu  of  all  luiiitherD 
fUm,  rblble  witliout  ivlwcopic  aid.  In  nboiit  wventy 
j^nuli-D  nf  brillianrf.  The  obserPMloiu  ff-r  ibis  work 
wtre  tntuiv  by  the  iuil(«d  tye,  or  witli  oMinsnf  binoc- 
ular field*g)aue»,  att<I  entirely  bj  Uic  aBslalants:  Dr. 
Ciould'i  near- 
slgbtedness  pre- 
veuilinghlssliar^ 
ins  iainiuili&lely 
iu  tb«  workt  &I- 
ihougti  he  dt- 
reelod  ukI  or«r- 
lookodlttirxMn- 
tloD  with  tbe 
iiiO*t  Ni  i  ri  u  L  c 
carefulacBS. 
Tbe  uitie  obier- 
mtionx.  byirlildi 
Mtronom«r"  iiri- 
d6  rata  ml   tb*> 

<lel«nuiiiatio»  of  lb«  position  of  Uan  ebMn-ed  tit 
iucc«uiTe  bclta  *rouiid  Uic  xky.  QTiry  lUr  being 
iioud  as  it  crosses  Ifae  Held  of  a  murliHsn-clrcIe  t«l*- 
Hcuiw,  w«n!  b(!Run  in  AugiiHr.  IAT2.  and  complAteil 
Id  I.S75.  In  Lhcso.  crcry  on*  of  Itit-  nrlginal  U^Ik- 
scoplc  observntlani  nas  niAde  by  Ur.  Oonld;  a.nd 
they  niimberei]  uTt-r  ia"i,n()a  Since  IHTB  llie  work 
of  com  pi  nation,  revhJon,  nnil  piiblirfttion,  has  ocuii- 
pJAd  eight  years,  uiitll  non- tho  HnislK'd  (-ntnlnpie  is 
before  us;  and  Dr.  Oouid  mny  jintiidlr  loel  liU  am- 
bition satts6nl  In  cndiiij;  so  ncll  Hit-  work  bcfiiui  In 
ouUiiio  by  Lacallic  iritb  Ms  Utile  tcltscopo  at  ihc 
Ca{H9  of  Giiud  Itnjjt!  o\-rt  one  liiindred  yean  ai;i>. 

AiiLDiiK  tlu^  y()itn|[<^T  tnitn  whn  liiiiv  uliared  in  Dr. 
Sotild'*  Inborn  at  Cordnlia,  only  nn<.'  has  rvuudaed 
wUli  bim  throTigh  ibe  many  years  since  its  beginning. 


whlcti  the  second  vlcir.  of  Cordoba  In  Ui«  Tsiler  of 
the  ftio  rrinieru,  la  taken.  Tint  ovenhadowinR  of 
Ciif  ifiurn  by  thecburctifis  is  rbaracterisUc  of  th«  place. 


ua.  eoiTU**  oa«Nat*tonv  av  uau>«a<i. 


NOTES   AND  NEWS. 

In  AVCUKDAKCX  wlLh  a  n'<Mnini<!ndntlvn  of  Uiw 
r«ceDl  gcodfiUc  coofereace,  a  series  of  ohMrvaiions 

for  latitude  is  to 
be  madi;  at  tbe 
U.  S.  naval  ob- 
serTKlory,  which, 
lakfn  tnconnw- 
tlnn  with  a  simi- 
lar Mrii'j  made 
i>t*(iwbftro,  ood 
compared  witb 
obierrat  luiis 
made  afier  an 
[nlerral  of  some 
yean,  wU)  assist 
In  ili>tcmiliiin([ 
wheibcr  there 
are  any  ilow  chaTif^es  lakitig  place  In  laiiludes  upon 
tho  earth.  Lisbon,  wiiicb  is  wry  near  the  tame  par- 
allel as  Wtuhlngton,  Is  expected  to  co-opento  wllb 
the  iijival  olisenuiury.  The  observations  will  be 
nindc  with  the  prime  virrlical  inxtniment;  and  at 
Wash-iiigton  a  llne-offlcer  of  the  navy  will  be  detailed 
fur  the  work,  which  will  jirubabiy  raqiUro  several 

—  Prof.  F.  n.  Snow  ol  the  Unlrcrslly  ol  Kansas 
reports  that  only  two  Deccmb^n  (in  XSl'l  and  18T6] 
In  the  past  scTcnlccn  years  were  colder  than  that  just 
passed.  It  was  the  cloudiest  Decenilier  ui>oti  record, 
and  tlii>  pnreipitBtion  of  rain  and  aimw  was  mon: 
than  nriy  per  cent  atioTe  tbe  averaics.  Ice  fonned 
upon  tho  Eaw  River  to  the  thickness  of  thirteen 
ln«)iM. 


-j^^jm 


mw  OS  ooMDiMA  nuiic  na.  amnif*  nnReavimaT. 


Wo  reel  sure  from  ihi-fre'iUGiitnienltoii,  iu  tlie  annals 
of  the  obsnrratory,  of  llin  fuLtlvftils(<rviccsof  Mr.  John 
11.  Thom«,  Ihst  (be  director  will  gladly  see  the  namo 
«f  this  u>Ulniit  asMKiialed  with  his  onu  In  our  brief 
notice  of  [ho  work  they  buvv  accoinpIt»h':d  luiretlirr. 
The  Drsi  of  cbe  accompanying  cuis.  reproduced 
from  sketches  by  a  fonner  asaliiint.  shows  tbe  obsei^ 
rMior"  mud  th^  directar'a  boati  oa  tbe  barranca,  from 


—The  flfleeiitb  aonnal  meeting  of  tho  WIsconitn 
acadainy  of  seleucoa,  hold  at  Madison  from  Dec.  SO  to 
lipc.  31,  was  unusually  w«1t  atleiiil«d.  The  aeadeuy 
expects  to  have  suiuble  ruoms  a»iancd  it  In  the  Cap- 
itol, on  the  coiDplellon  of  the  a<ldltIon9  to  that  build- 
ing. In  which  lis  library  and  collections  can  be  properly 
placed.  Tbe  Inlutr  has  become  doubly  rsluable  sluce 
the  deslrucUon  of  tlie  tcleuUISc  ooUeotiona  of  Ihe 
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SUM  tmtranlt}',  M  li  CDDtAinfl  the  tm\j  conpleta  set  of 
Ui«  Wisconsin  rocki  »n<l  foB*lh  collectivl  bj-  Uk  Slate 
KCological  lurTCjr.  Thn  Uxth  trotume  «(  the  Tranutc- 
lions  of  the  acsilet&y  is  neorij  through  Ihc  prcM.  sod 
viU  SOOD  b«  distribatul, 

—  The  *  stately  pro«««loii '  of  qusrlo  volutDM  Issu- 
ing from  thi!  crtuii*  officii  hs*  r«cenUy  bttta  incrcued 
bj  the  sddlitun  of  vots.  \x.  sad  x.  Thn  former  coa- 
•Ista  of  thu  report  n(  Pnif.  0.  S.  Sargent  upon  tJie 
forests  of  North  America  (cxcUuifc  of  Mexico).  The 
atx  hundred  uid  twelve  |>sges  of  the  report  sre  divided 
iDto  time  psrti.  Pan  1.,  r«lallng  lo  foreit-tTees. 
AHehet  th«  pneral  dintrjbudaii  of  forests  snd  of 
uboresccBt  species  sod  genora,  while  the  grcst  balk 
of  tbe  chapter  la  di^-oted  to  an  exhaustive  desert^  I  re 
esUlosiM  of  the  forcst-trvd  of  Uis  resion.  Part  ii. 
Inmia  of  the  ccoHomlc  <)Ualltl«a  of  the  priaclpal 
wiiods.  their  specific  grarlly,  fuel  value,  Mrctigtli,  cic. 
Part  iii.  i»  devoted  to  tlie  lurabnr  inOuscry,  trosiing 
i  ltd  dentally,  also,  of  many  minor  polats  coDoected 
more  or  less  directly  Uierewltli,  tucli  u  forest-flres. 
the  poMnn^  of  woodlands,  etc.  Th<!  inaiis  iu  the 
report,  of  which  there  are  no  Inss  than  thirty-iiinf^, 
Uluslrate  the  dUTetval degrees  of  d«n>»Uy  of  tiic  <Ii»- 
tribatJon  of  wouallandi  the  iltsLriltutiuu  <if  ineruhaDt- 
ablc  timber,  and  the  areas  dcforcaled,  lliu  extent  of 
forest-fires  duilug  tbe  census  year,  aitd  the  ch&racter 
of  tbe  fuel  tued  in  various  parts  of  the  country. 
Tbe  ntport  is  aceompsntnd  by  an  aila*  of  cutiibruus 
sJxe,  containing  thirteen  msjis  of  ibt  Unftvd  SlJitm 
and  of  Xorlb  America,  illnsiiating  the  distribution 
of  f^TMts  in  lienernl,  and  of  a  number  of  geuerA  of 
forast-trees ;  sbowto^  the-  potliiun  of  forest,  prairie, 
Mid  trcelCM  regions,  and  lliu  uaiuiii]  divisions  of  the 
ifonii-Amerlcan  (urcstJ^  VtA.  x.  contains  Iha'c 
inoriographs  bound  together:  1°.  'On  the  pro<Iuctlan. 
UKbiudo^,  and  uies  of  petroleum  and  lis  |>roducu,' 
by  Prof.  S.  K.  IVeUiam;  S",  'The  niunufactutB  of 
coke,'  by  J.  D.  Wwte;  »od,  8°,  •Builrtini(.»ion«s  wf 
the  Unitvd  Sl>itc«,  and  statistics  of  the  quarry  uidus- 
iry/  by  Ucorgc  VV.  Unves  et  at.  The  rc|iort  upon 
petroleuBi  is  exceedingly  full)  catii|irlBlDg  ibrco  huo- 
dred  and  one  \taeea,  IlluatnUed  by  numerous  cuts  an<i 
BUpe.  It  is  divided  into  thre»  parts,  the  tlixtor  wliicli 
relates  to  the  blitory  of  the  RUt>j<*cl.  the  geology, 
fsognipby,  and  chemiltfy  of  petroleum,  and  contains 
the  statlsiics  of  production.  The  second  Is  devoted 
to  the  teclinotogy  of  pctrolenro,  and  thn  third  to 
ila  prmlucts  and  usee.  The  r«|iort  upuii  coke  (a 
hundred  and  fourlMrn  lagm)  opctia  with  tlie  aLsUislica 
of  the  Industry,  fulloircd  by  dcscriptivr  in»Ut-r  relal- 
iug  lo  Its  extent  aud  Imp^rtaiu-c  In  tlic  United  StAtcs 
and  In  (on'Ign  ci>uiiirli4.  and  ctui^es  with  the  oheut- 
islry  and  Uwliuolojjy  of  tho  subjwl.  Thv  rvpurt  is 
iiltutrsted  by  numerous  cuts.  Tbe  i'tf[iun  upon 
inarrka  and  buttilip^-stAnu  (four  hundred  nuA  ten 
paces)  oiient  with  a  discussion  of  general  mutters 
pertaintnfc  to  tbe  subject,  followed  by  chapters  upon 
mlCTDKOptc  structure  and  clir-rnli.-ivt  rotnjKMilioii  of 
but  MI  tig- stones,  aod  tlic  method^  usctl  in  n"'>iT>*inj;. 
The  iUtislin  of  tlie  Industry  foUonr,  accompanied  by 
detailed  doscrijilioitsof  ([uarry  regions.  Tbesocceed- 
liij  chapter  Is  devoted  lo  Iheexiont  of  stoiie .construc- 


tion In  the  leading  dtles.  In  the  course  of  wlilrh  la 
found  an  admirable  articM  Ufwn  alone-consimeilon 
in  New- York  City,  by  Prof,  A.  A.  Julien.  Tlii»  well- 
ktwwD  authority  uiakus  a  further  contdbutlou  to  the 
report  In  the  fonu  of  a  diaiKer  upun  iho  duraliitity 
uf  buildinK-stonet  in  Kew- York  City.  The  work  is 
Uliuiralcdwlth  eighteen  belloiype  plates  from  micro- 
scopic plioiograplis  of  rock-allile^.  and  tliirty-lwo 
ehromo-IILhograplK  (by  Bi>;ii  A  Co.)of  |ioHshcd  rock- 
surfaces.  Tliijse  are  atudng  tlie  finest  specimens  e( 
Ui«  Ulbograpblc  art  which  Imvo  yet  been  ptodnced  In 
this  country, 

—  The  bark  Helen  Isabel  recently  arrived  at  St. 
John,  N.F.  While  In  latlinde  SA"  SI'  north,  longitude 
?[l^  &S'  weal,  Dec  IS,  a  terrific  earthquake  «as  ex- 
perienced, lasting  fifteen  luiniitce.  The  subaarlne 
loarlng  was  appalling,  and  the  vevisel  wan  shaken  in 
every  fibre.  Tlie  weulhi-r  wa*  calm  ami  fine  al  Uie 
time.  Tbii  is  of  Inlenfsi  In  connection  wltb  the 
recent  earthquakes  In  Spain. 

—  The  cum  inaiider  of  the  British  sleaniahlp  Bol- 
gnrian  rejiori»  that  on  Dm.  21i,in  latitude  40°  north, 
longitude  :U"  'S>y  nest,  at  two  i>.u.,  while  the  sea  was 
tniouth  luid  tbe  wind  nioilenilu  froiii  wouth  and  west, 
he  ran  through  a  r«ftdar  bore.  The  water  boiled 
and  seethed.  The  Hurface  of  Uie  bore  was  about  two 
feet  above  Uk  general  level  of  the  oceaai  atul  lis  ex- 
tent about  six  miles  l<jri^  aud  fiuni  three  to  five  miles 
wide,  moving  ti>  the  iiorth-raaL  This  Is  a  very  oit- 
iiRual  pherintnctivii  fur  ^uch  a  phict>. 

—  In  H  report  by  thir  conimiltoe  on  tbe  metric  nyo- 
temof  weightaand  nieaaures.  uf  the  Boston  society 
of  civil  engiiR-cn,  atli-iition  Iscnlled  to  a  number  of 
InBtances  In  which  the  metric  system  is  now  used  In 
ihU  country.  .\  number  of  makers  a(  survoyert' 
tnpcii  now  grnduntp  them  «ii  the  etetrie  system,  as 
woU  as  111  feet  and  inches.  About  the  only  case  n- 
ported  of  the  iulroduclioii  of  tbe  syaleni  for  trade 
puri>usc!>  is  that  of  the  MtiiueapoUs  dour-mills,  which 
put  up  (loitr  In  bag«  containing  fifty  and  a  himdrrd 
kilos,  for  export  lii  Eurupe. 

—  A  Joum'it  of  mffcotoffV  ia  announc«l  by  W.  A. 
Kcllcrnian  of  Manlialtan,  Kan.,  under  the  cliarge 
of  J.  B.  lUliK  or  NewHeld,  N.J.,  and  W.  A.  Keller- 
in.-sn,  as  editors.  It  is  ]iro|xissd  to  make  the  Journal 
a  monthly  of  from  twelve  lo  fifteen  pages.  It  is  to 
l>e  liujied  that  the  undertaking  may  prove  succestful; 
but  it  is  wry  doubtful  whoUn:r  there  can  be  need  for 
so  special  a  journal,  wbeu  we  coiLsidcr  that  It  will  be 
supported  solely  by  .\inericaii  atuilenta. 

—  We  have  received  a  copy  of  an  interesting  statis- 
tical pamphlet.  "Die  stundenpline  fur  gynmaabtn, 
n^algy  III  nasi  i^n  uiiil  lateliiluae  realsclmlen  in  den  be- 
ileuit'iiilsceii  ilaaieii  Di-uiwhlands  susammeugwiellt 
vonG.Uhllg"(Ueidclberg,  Winter,  \8»t).  TheUbu- 
Ur  views  of  eovh  group  of  scfaools  are  first  separately 
given  ;  suminniics  compare  In  tables  tbe  number  of 
hours  given  to  each  topic  in  the  schools  uf  ilw  vari- 
ous states  (if  ibe  Oeruian  empire  ;  and  seventeen 
closely  prliitm)  page*  of  rcuHfrife  dlscma  these  statis- 
tics with  great  compleleness,  and  yet  with  great  eou- 
deasiuion.     U  will  be  seen  that  we  have  here  an 
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excellent  moani  (or  (lading  wliai  topics  Gerinwi 
uboola  »(  Uiff  vaiiniis  cIumw  acEiinlly  ri'^ach.  arid  Iiuw 
tnuob  tb«j  t*Mii  of  i-su^h  inpi«  lo  |>tipll«  of  any  glv«ii 
age.  TliK  acciira<^v  of  ibe  pamphlet  is  vouched  for 
by  coropelent  nuthority;  iitid  tliu  nholc  may  Ik 
warmly  coiDincailcd  (o  every  otic  wLo  la  cugagod  iD 
iliR  stud)-  of  protilemi  connecUiO  with  «leiitenMry 
cdacKUiin.  Tbe  Eenenil  rasilcr,  also,  vlll  bo  inter- 
eat«d  lu  lh«  eugicuilons  ttint  1ii>  oin  ic«t  «t  a  );''"><'« 
from  these  tabl^«  com^ernlni  tbo  cbarnctar  of  Ger- 
nikii  di^iiittiilurj'  Mlucaiiuii.  Quotation  H,  on  thu 
wbolo,  hardly  pouibk  vhi^rc  iv  bnok  it  olrCAdy  n 
model  of  condentAttaii,  and  ve  'ball  net  Ktt«rnpt  it. 
But  U-1  ua  oii«  pret«ud  li«rcafl«r  to  pasa  Jiidgmeiit  ou 
tbe  work  of  Ucrinfta  scliools  wltboiit  uiln^  tlic  clo- 
mentury  fact*  aa  they  are  here  prcscnicd. 

—  Thf  Amhropologiciil  tociely  of  Wublnflon  lnw 
adopted  the  plati  of  so  nrrangliig  its  projErnmrar  u  to 
devote  an  entire  sveoing  to  b  elogle  tiibject,  or  to 
(Ulijecis  ctoioly  related.  Thla  adds  much  to  the  in- 
terest of  mecthigt.  Thi'  pUr-r^  of  meeting  in  Colum- 
bian nnlvenltjr  ImildEng  U  convuiioiit,  mtd  Ibn 
KltendtUKe  bu  Iidely  ba»»  Urg«r  than  fiv^r  before  In 
tlie  bletoty  o(  lliv  society.  On  ina.  'JfJ  is  tliv  wmual 
clrciloii  of  olllccra. 

—  Sir  WillUm  Tliomson'ii  lectiirtj*  on  moloviilar 
dyiiAniiui  StTK  tioiv  roady  for  delivery  to  stittscribcrH, 
An  t'dltlon  of  thrcu  liundrcd  copEi.-i  Iim  beta  prlnlt^d, 
(uid  "f  lb<^e  only  scvcnty-Iive  rcmniD  for  Kale.  The 
voliinu:  tunialns  Uiree  lumdreil  and  iblrty-six  pages 
In  all.  ^ir  Willixtn  TliuiiiiHin  ii»>  Mint,  *iucK  b!i> 
return  to  Eiirojw,  M'Vi'nil  pagva  of  aiMltional  mattrf, 
which  U  givea  with  tbe  I'^eiurea.  Au  index  and 
bibliographical  note  hav(>  a-Ua  been  ndde^l. 

—  luatpei-cb  before  th<!.\fri(-anc(>nf<!roiiceal  Ber- 
lin la«1  Novpmbpr,  Mr.Slaiiloy.nccorrtingtoLoTnottije- 
mtnt  ffi^o^raptiiijrie,  tali,  "Tbe  Kongo  li.  with  one 
exception,  Uic  greatest  river  In  the  mirld,  nitb  Lbc 
tuDBt  exteti»ive  raJlty.  No  region,  citbci  cquatonsl 
ftr  tropical,  can  rl^  ul  Et  In  ferlUIty.  Tbere  are  great 
emplm  of  nutivra,  and  republicti,  ancli  as  Uganda. 
Ruanda,  L'oyoro:  a  country  of  bmiul  plain*  for  the 
gnitiitg  of  cattle,  as  the  Uaaal  Land.  There  are 
nomerous  deptxtits  uf  gold  and  sliver,  and  rloh  mine* 
of  copper  and  of  iron.  l'li<ir«  ur«  lienutiful  fori>«i>i 
wlilcb  prcduc«  nooda  of  an  Ineatimable  valnc,  Indla- 
rubborln  Inexhaustible quantiliee, gums,  and  precious 
■pico.  There  poppor  and  coffee  arc  Krown.  Tbcra 
are  tribes  ansceptlUe  of  appreciating  Lbo  adTaniage.i 
uf  dvlltiatlon.  provided  tbey  arc  protected  againat 
the  attacks  of  brigands  and  the  ainbiiKade  of  tbe 
sllvMraditr.  It)  my  opinion,  tbeae  facta  are  sufficient 
(0  justify  my  propositlnti  to  define,  by  uieiius  of  thi^ 
raaily  atc^riain^d  limiis  I  hare  proposed,  Ibe  fron- 
tiers of  the  fi'ee  couinieicj&l  lenitory  of  «>iuatOrial 
Africa,  and  to  (ftiamntce  the  freest  possible  access  an 
well  (tnni  the  ra&t  ns  from  llic  west.'' 

—  Theadvlee  to  explore  tbeblgli  peaks  and  litHo- 
kaown  parts  of  the  Caucuui,  Riven  to  esperieuceil 
Alpine  travellers  in  the  early  pnrt.  of  thr  yrar,  by  O. 
W.  Frenlilielil,  In  tbe  Alpine  Joitrnal,  has  already 
borne  tome  fruit.   The  well.known  Hnngarian  moun- 


taltiewr,  Moriu  v.  Dfeb«y,  was  tlis  fliston  tbe  ground. 
On  the  ^Ith  of  July,  he,  hi  company  with  two  Swiss 
gtlldes,  made  tbe  flnt  a<rcent  of  the  l.^.tOO-feot-h^ 
peak  ot  Adni  Cboch,  after  overcoming  great  difficul- 
tly. On  the  S3d  of  August  fullowed  the  ascent  of 
tbe  highest  western  peak  uf  llie  Elbrus,  which  had 
beMi  previou.ily  accninplithcil  but  once.  —  by  Grove  In 
1874.  During  the  Journey,  wblch  led  from  tbe  Arden 
valley,  over  the  high  passes  of  the  Blbrus,  pboto- 
grapiis  and  measures  of  dovatton,  which  have  hith- 
erto been  entirely  wanting  from  the  centra]  Caueaan*, 
were  taken. 

—  Dr.  Brl«gerof  Berlin  lu*  made  a  special  study 
0(  Uie  ptomaines;  I.e.,  tbe  chemical  poisons  result- 
lag  from  tbe  action  of  bacteria  upon  aulmal  sub- 
stances.  Bydlgcation  of  albumhious  bodies  la  gastric 
juice,  be  obtained  a  toxic  substance,  to  which  he  bai 
given  the  name  [leptoLuxIn.  From  putrid  flesb  he  ob- 
tained two  bodlw,  —  one  a  illamia  of  the  compotlUou 
C,n,.K,,  a  body  which  he  calls  ueuridin,  which, 
when  pure.  Is  devoid  of  toxic  aciioTi;  and.  u  the  sec- 
ond product,  ncurin,  a  nuliitaiice  with  deelded  pel- 
sonous  pro|>erlie«.  antagonized  by  nCropin.  Uy  the 
pnlrefactlon  ot  (Isb-fle^U,  aiiolbcr  dlamin  was  discov- 
ered, ethyl«ndiaralu,  —  t',II ,  [Mil, )- 11,0,— a  power- 
ful poison:  also  niusL'arln.  and  a  body  which  Brieger 
provisionally  vails  gadlnin  (C,H  ,  -NO,].  It  l»  Inter- 
esting  lo  note  that  the  cbitmctw  uf  tJie  ptomaines 
fonoed,  depends  ■omnwhaiupoD  theehwvcterof  tbe 
tnalcrial  used :  thus,  neurin  is  found  onlf  in  the 
putrefaction  of  flesh ;  whllf  muscuHn,  etbylcndiAiniii, 
gailiiiln,  and  Irictliylaniin  an-  xgicciGc  products  of 
Hsh  pu  I  refuel  ion,  and  dlmetliylariitn  of  gelatin  puirc- 
farliitn.  Hla  work  altii  Indicates  tlint  tlie  ptomatncA 
ihoulil  be  divides]  into  the  poisonous  and  non-tini> 
sonoUB. 

—  The  Joimwf  t/ tfte  Socitlj/.for  p»j)chieal  rttearth 
for  November  (forclrculalloa  among  merabers  only) 
contains  an  interesting  account  of  Profeuor  Ilarrolt's 
visit  to  Anvrlca.  and  tho  st«p«  which  led  to  the  for- 
mation of  an  American  society  of  simitar  name.  Pro- 
fessors  Bvwdllcb,  Fullerton,  Statilvy  Uoll.  James, 
Carvlll  Ijowia,  and  Ptckcring  hnvc  been  chosen  cor- 
responding members  of  tbe  London  society. 

—  Amung  recent  tieatbs  we  now  lbc  following: 
Hermann  Kolbe.  professor  of  chemistry  at  Leipzig, 
Nov.  2A.  at  the  age  of  slxly-aix  ;  Dr.  Hninriefa  Bo- 
dinuB.  director  ot  Uiu  llRrlln  r.inilngic.il  gardens,  at 
Berlin,  Nov.  23,  at  tlic  age  of  seventy-one;  Dr.  Karl 
von  Vierordl,  at  Tubingen,  Nuv.  Ti,  at  the  age  of 
iixty.scvea ;  Henri  Lonlquc  ;  A.  W.  Tbionemaim 
at  Zangeobei^,  Xov.  K,  at  the  age  of  llfty-fonr;  .\lfit^ 
Brelim,  at  nentlii^ndorf,  Xov.  11,  at  Ihr  n£n  «f  Hfiy- 
Kve;  Professor  EdrnmidTiiniosvary,  at Deva.  Aug.  18; 
Charles  Tnlnsne,  at  Ilybres,  Aug.  21,  at  the  age  nf 
sl.ttyeiglit ;  Kichard  Towiisend,  proft-ssor  of  mnllie- 
matics  at  Dtiblin  nnivertity;  .\rthtir  Heiinlnger, 
ehomlst,  at  I'aria,  in  Xovcmlwr;  Dr.  Thomas  Wrighl, 
at  CLelteuham,  Nov.  17;  Dr.  W.  vun  Wltilob  of  the 
Univerally  of  KoniKshrig.  Npv.  21;  Ili-nrvl^wrciice 
liUBtie,  professor  of  cnginecrlug  at  Cambridge.  3Juas., 
Jan.  II,  In  his  sixty-sixth  year. 
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COitilKNT  AyO  CRiTIClSii. 

Dr.  K-  U*.\  LAMiK-Ti:u  wrile«  to  Nature 

or  Dec.  2^  »  k'Uor  (Ivtioiiiiciiig  Koch'n  claims 

in  rtgsnl  to  tlie  chotem  ^nicilUis.  ami  dvn.vliig 

Ufl  right  lo  aiiY   inori-  koowleiigc  ii)   regard 

to  bACtcrin  "  UiMti  tliKt  which  nn  iDdu«trioiis 

vorkirr  niny  iM.<  ex|iectL-<I  Lo  h».vc  guinccl  in  the 

rourse  of  \vry  Bpccial  olwervations  in  regard 

U)  a  limilcii  Ha*-*  of  these  oiyuiiistriH    (Uic 

H  patbogeiilrdASs) ,  cxteti<liri<;  »ver  a  few  ycni'S. " 

^VKorlUQately,  Koch'jt  rciwtation  ri'Ht»   iijxiu  ii 

H  note  Bolld  rtHindaiiuii  Uiau  that  which  is  con- 

H  coiled  to  him  hy  somv  Englii^h  nnd  American 

H  writers,  anil  his  work  is  uot  likely  to  lu»c  any 

H  of  Ha  value  liy  acctuuttioiu  of  want  of  knowl- 

H  eilgc     The  wril*^r  in  Naltire  gires  a  very  dis- 

™   torlvd   ilingram   of  varioiiB  urgniiisiiis,  — tlic 

bacillus  ot  gloiitliirs,  the  bnrtUiis  siiMilis,  clc, 

—  and  lavs  csiMcial  stream  upon  ttic  fact  llmt 

in     Kueli  »ai<l  iiotliing  of  the  comma  bncilltis  be- 

^B  fore  reaching  India,  and   that  in  {"^pt  an 

^^  tntircly   dUtinet  and   straight   organism    was 

dahoed  m»  the  caiue  of  i:ho1crft.     Tlii!*  ia  a 

ttlisUact  accusation,  which  does  not  sotrin  to  ux 
til  tie  juatiflcd  hy  Koch's  ni|>oit«.  WhiUl  iu 
j^gyjil,  ihe  German  commission  Cbnnd  acvcr&l 
orgnnisma.  one  of  which  migtit  be  the  B{H-ci6t.> 

IrfluSF  of  the  dLwaae:  hut  no  actual  proof  of 
Witi  fsft  was  offered  or  swggeflted.  It  wna  be- 
cause Ibey  were  in  doubt,  tlmt  they  asked  per- 
mission to  carry  «n  their  Invealigations  in 
India  ;  ami  it  was  only  nftor  they  had  reached 
that  oountiy,  and  had  had  opportunities  for 

■  ftirtber  iQcestigatioD,  that  special  stress  wma 
laid  upon  tbo  Domma  bacilltia.  The  oaso,  so 
tut  as  Kodi  is  oone«rned,  is  Bummed  up  in  our 
l-<^ni»K  of  JX'C.  19,  1881.  Hia  nppnnents 
nilcht  well  dioose  an  advocate  lists  biassed 
than  Dr.  Lankcslcr.  The  dwproitai  of  Koch's 
theoricb  inutft  comu  from  actual  n-oHc  u|)on  the 
subject.  atKl  not  iVon  literan,-  efforts. 


Latkr  KP.POKTK  nf  the  work  of  Drs.  Klein 
iind  Gibhc-s  (the  KngU<ih  cholfra  rommiit^ion) 
iu  India  juBtif)'  their  concloMoiiH  more  than 
n-hat  wv  had  sdcq  wben  speaking  of  it  last 
week.  Their  results  are  summed  up  In  th« 
Gaxette  o/  IndU  for  Nov.  2m.  iH^-i  [Laneel. 
.Ian.  H,  yafii),  and  arc  as  follows:  l\  Tbe,r 
find  '  cumma  liatulli.'  m>  called,  in  other  dis- 
eases ttuiD  cholera,  a-t  epidemic  diarrhoea,  dys- 
entery, and  intcHtinnl  t.'aUirrh,  aasociated  with 
phtiiisis.  2".  They  did  not  liud  tlic  comma 
bacilli  in  typical  cjwws  of  cholera  in  any  thing 
like  the  numberH  claimi-^l  by  Koch:  they  never 
approached  the  appearance  of  a  '  pure  culture  ' 
ill  the  ileum.  S".  Ttiey  did  notlliid  the  oomma 
bacilli  in  the  it!<«ue«  of  the  inti^stini-s,  or  (?Lte- 
nherc,  as  Koch  did.  1".  Klein  was  unable  to 
diaoovcr  that  the  comma  bacilli  dilTeml  from 
any  other  potrcfnpU  vi-?  nfptnisin  iii>der  cuitiva- 
lioji.  5°.  Thoy  found  iwculiar-sliapcd  bacilli, 
very  small  and  straigbl,  in  the  mucus-ourpus- 
cles  found  In  miicus-llakcH  reniove<t  from  llic 
intestine  soon  alter  death  fram  cholera:  (Itcy 
foand  theao  same  tKieilU  always,  even  when 
the  comma  liacilli  were  not  discovered,  fi*. 
Tbfcse  bacilli  do  nut  bt^bavc  in  any  peculiar 
nay  inidcr  cultivation,  and  arc  not  to  be  found 
in  the  tissues  of  Uk-  intestines,  or  cb<cwlicre. 
7^.  Thpy  did  not  Iind  any  bacterin  of  any  kind 
in  tlie  blood,  or  in  luiy  other  tisHiie.  .'<''.  Many 
cxiwrimcnls  gave  the  followiiig  rft^ults:  (a) 
TiViop,  rata,  cats,  and  monkeys  were  fed  villi 
ri(»-w3tcr  stool's,  with  vomitus.  with  muciia- 
flalcc9  from  the  ileum,  both  fresh  and  alli>r 
having  been  kept  for  twenty-four  hours  (the 
animals  remained  in  good  health) ;  (b)  Inocti- 
laltons  with  recent  and  old  cultures  of  the 
comma  bacillus,  and  of  the  small  straight 
tincillufi,  «*  woU  as  with  muuus-flake^,  w«rc 
made  into  the  suhcutaiieous  tissue,  into  the 
peritoneal  cavity,  into  the  Jugular  v^,  and 
into  ttiH  cavity  of  the  small  and  large  intcsttuc 
of  rabbits,  cat«,  and  monkeys ';  but  the  ani- 
mals rrmain«l  perfectly  well  and  normal. 
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Thr  c>>inmU«{on  hopM  [ocont^ndc  Its  l.tboi-# 
SDd  to  i-eLui'ii  to  Kiiglniid  in  December,  nben  a 
detailed  reiiorl  oT  Us  work  would  be  passett 
througli  llitr  jircss  ut  oiive.  Tht9  rcporl  will  be 
rend  with  very  great  interest,  for  Dr.  Klein's 
worli  lias  hcrutoforo  been  excollem  in  tl*  oon- 
Acientioustifiss.  It  will  be  seen,  however,  that 
all  tlieir  results  are  purelii'  negsUve.  so  far  lu 
c«D  be  Judged  IVoiu  ilie  nbatrnct  before  ii8  ;  and 
juilgmeat  upon  the  nork  should  be  deferred 
onUl  the  evidence  is  nil  in.  With  Koch's  posi- 
tive rcsidts  8o  recently  i"PjK)rted,  and  lire  re- 
sult of  his  further  work  atUl  lo  come,  the 
problem  cannot  yet  lie  considered  to  be  deli- 
nitely  settled. 

Should  soue  serious  ciTort  not  be  made  to 
prescn-*  the  Amorican  hiaon  from  total  extinc- 
tion'' To  save  soiia>  remnuiU  of  llm  vast  bewls 
of  ttiis  noble  ftnimal  which  even  a  fair  years 
jigo  existed,  snine  ftpt't^'ly  *nd  effective  action 
is  needed  ;  and  |H»tterity  will  surely  6ud  a  just 
i!Anae  of  complaint  agutnat  llie  present  genera- 
tiOD  if  siicli  action  Is  not  tnkcu.  It  is  a  mis- 
take to  su|i|K)se  that  extensive  lierd^  still  exist 
in  the  Canadian  north-west  or  elsewhere.  I^nst 
summer  a  few  animals  made  their  way  ns  far 
north  as  thr  Red  Deer  Rivsr,  and  scattered 
individuals  are  still  occiieioijally  found  iu  the 
broken  i-eglon  about  Wotxl  Mountain  ;  but  it  is 
doiibtfid  if  nt  the  present  moment  there  exist 
as  many  a»  a  couple  of  hundred  in  all  the  plnia 
country  north  of  the  international  bonndnTy. 
If  any  herds  worthy  the  name  are  still  to  be 
found,  it  is  in  the  Upper  Itlissotiri  and  Yeltow- 
stoue region ;  and. judging  from  publi&hed  state- 
ments cotKicrniiig  the  trade  in  rohcii,  these  are 
on  tbc  vei^e  of  extinction.  The  preacrvntion 
of  an  animal  with  the  rowing  habits  of  the  bison 
is  undoubtedly  a  difficult  problem,  but  should 
not  prove  an  tra[)osflible  one.  Kven  if  U)e 
Yellowstone  Park  were  wholly  unsuitcd  for  the 
permanent  residence  of  the  bison,  some  other 
naturally  bounded  tract  might  surely  be  founds 
in  which  a  small  henl  of  these  animals  mighl 
be  allowed,  as  far  as  possible,  to  retain  tJieir 
nAtural  habits  and  yet  be  protected  from 
slattghtcr.     A   conscientious  attempt  in  this 


direction  would  at  loa^t  ^ave  us  the  disgrace  of 
lieiug  foiiiiil  altogether  supine  in  the  matter. 


WaiLR  the  Yellowstone  Park  may  not  alfoi-d 
the  ourironment  most  uatural  to  the  Ameneaii 
bison,  may  it  not  l>e  in  reality  the  best  reflige 
it  is  now  practicable  to  offer  it  ?  In  order  in 
presen*e  any  number  of  these  animals  from 
slaughter,  obrioasly  it  would  he  necessarr  to 
restrain  their  wanderings.  In  short,  any  reni- 
oant  of  the  once  numerous  herds  wv  may  de- 
sire to  ]>r68erve  would  have  to  be  kept  in  an 
enclosed  park  :  and  this,  in  order  to  conble  the 
animals  to  retain  io  any  considemble  degree 
their  oaiitrnl  habits,  should  be  of  large  idze. 
It  is  therefore  u  matter  thnt  the  govcmmeut 
may  very  properly  be  asked  to  take  in  band, 
it  living  boyond  the  ability  or  means  of  iodi- 
vidiiikl  citizens.  t»o  widely  scattered  are  the 
small  remnants  of  herds  which  sttU  exist,  and 
so  di-stant  are  tlicy  from  eonvenieni  mfan-ii  of 
transpoilation,  that  even  the  procurement  of  a 
small  hand  of  A'om  twenty-five  to  fifty  — a  less 
number  would  harflly  suflicc  —  would  entail 
the  expenditure  of  much  time  and  money,  and 
could  even  now  be  aeeouipUshcd  only  with 
great  difficulty,  while,  if  delayed  much  longer, 
might  bcoomo  practically  impossible. 


A  bison  pre9er\-e.  wherever  located,  would 
necessitate  not  only  a  large  outlay  at  first, 
in  securiug  Ihe  herd  and  providing  a  properly- 
enclosed  park,  but  also  constant  expendi- 
ture in  the  way  of  providing  projter  keepers. 
TTuless  some  more  favorable  section  of  coun- 
try, both  as  rcgaifls  proximity  to  the  herds 
and  environment,  can  he  selected  for  the  pur- 
pose, n  i>onion  of  the  Yellowstone  Park  aboold 
at  oncE!  be  set  aside  as  a  biRon  preserve,  be 
properly  enclosed,  and  stocked  with  as  lat;ge  a 
number  of  bisons  as  it  may  be  practicable  to 
pi-ocurc.  In  this  way,  while  we  should  not 
havi>  the  bison  in  exactly  a  state  of  natura, 
we  might  be  able  to  preitcrve  Indefinilelr  a 
resijcclable  rcmuaut  in  a  semi-domrstic  state; 
somewhat  as  the  Aucrochs,  the  old-world  con- 
gener of  our  bison,  is  preserved  in  u  govern- 
meat  park  in  Lithoaola. 
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LETTERS   TO   THE  EDiToH. 
Tbe  mnakrat  camivArotu. 

I UAVC  s«Idom  been  inorv  «urpri>«il  llinn  ut  l]it>  atiit«- 
tnirnt  tb&t  the  csrnlvxcuushabiUcif  lb«  niuikiatba?* 
bat  jurt  bptn  illsoDvervd  by  scienttOc  meri.  'Iliey 
mreto  often  n)ri)livui:d  In  tr«atIi>Gs  uu  AiiturirAi)  coit- 
cbotogy,  ihfti  .1  liitln  ir.'uliiig  KouM  liiivt-  txvvi-tileJ 
tha  enor.  11m*  Dr.  Jnincv  r*wi»  "ajr*  (.f  Ute  Uni- 
oiiMm!,  "  TIi«>'  »Ctonl  uhiiiitlunt  (oo'l  (or  th#  tnusknit 
nntl  mink;"  oad  liki!  <tu'>iatii>tii  iniKhi  be  Kif'^n- 
Butibe  («cl  1:1  iiot  Itfl  out  at  nij:!)!  in  trrulM-ii  on 
tb«  Ro>I«itiiii.  h^  iht  '  Mammalia  uf  Ncn-  Vork,' 
paUUltvd  hj  t\w  *tiil<!,  D^  Kay  sayi  nf  tliu  uiitkmt. 

(irnlo)>  hraps  uf  whicb,  in  a  giinirpd  or  <.-amiuimileil 
tUtf.  nuijr  DC  foand  neanbcir  TRircata."  Tcniicf'a 
'ZaSlogf,'  ft  KMro  tctioolbook.  i^ye.  "  iUu«krats  ttvl 
upon  mu>scla,  and  root*  of  sruacv,  lUid  aquatic 
piftiiu."  To  my  kiiow((^}(«?,  tlicy  feed  on  (j'nio» 
throucbooi  lb«  i«ar,  bm  motUy  in  winli'r  and  tprhtf;. 
Tbe  floor  at  mr  DOftMnuiia  la  covered  wllU  t,hfnt.  \eU 
fe]r  mtukrata.  pTei7  sprlnc;  aud  I  bave  utteii  itoppcd 
at  Ibe  heaps  of  abells  nj  tb«ir  boles  to  >ce  what 
•pc«I««  o<!i:uniil  n«w.  Th«  fact  lliat  Uiey  eat  fitli 
has  certainly  bi-i^u  b-on  ktinirn. 

TbBW  aurm  i«  in:  (nur  I'tiiicipal  way*  bi  which 
muikrau  Ketattbx  animal  in  cUa  inuMul-ibdl.  In 
ft  iniall  talif  atuT  me  ihrn!  arr  tctj*  fine  specimen!! 
of  Atiudoul*  /ntKiIb,  liitt  in  cuch  »ilqatlaiis  that  It 
b  aJRifXt  ini|ine»it>le  to  get  thu  l^iic»t  ouch  nli\«.  The 
abells  are  la^«,but  alniust  like  paper:  und  tbe  musk- 
nt  ioTariabty  ivnn  oQ  one  ralTc.  lo  the  thicker 
abdla  of  Scnrm  Ttlver,  not  far  oH,  Ha  commoti  way  is 
to  brrak  tbr  Diinnrr  end  of  tbe  eb«ll.  Tn  tbe  mach 
llcniler  sb'-lln  of  the  wcit  BDd  wulb.  I  have  hiranl 
that  ib«;  vithtt  f-naw  th«  hingi^-lipunf-nt,  or  uliow 
tbe  ajitmal  to  freeie  and  open. 

While  apeaklng  of  the  t'lilouiiloe,  I  may  oientton  a 
carloiia  cUxninsiance.  Vcir  few  of  their  shells  aru 
to  bo  fouDtl  on  one  shore  of  Onondaga  t.akc,  irhleh 
i*  flat  and  maiiy;  nnd  tlii*  i*  partly  «•>  beenuao  Iho 
animal  hnrrovii  df^pty  in  thn  t^nncir.nii  mnd,  and  i« 
notvaally  diaimlgtd.  But  1  ptui-d  that  uliora  nan 
dfty  when  a  nuuibwr  of  Anodunla  Benedlclii  worn 
wul)»l  111.  Thtry  were  lielnleM  in  tliewftvea;  bui^ 
when  Utey  bad  rusted  a  while  un  the  beach,  they  auc 
np  on  edn,  proinided  the  mtit«iil»r  Tont,  got  a  Ivtn 
bold  on  tb«  niarl,  and  worknl  their  way  hack  to  the 
waisr  with  apparenl (uv.       W.  M.  Bbal'Cii&ui*. 

A  cettsus  of  ball  ucinatlo  Oft, 

In  *  itUfi  which  you  piilili»ln>l  on  Dec.  A,  1  nipri- 
tioned  a  »ort  of  a-n*»»  wl.pn^hy  w«  ain  SmiitlrinK 
what  pmpartioii  of  the  pi'pulatiiin  ban  rxpcHcnml 
waking  visH/ti--  of  abwnt  fiieudi;  the  object  being  to 
ditci'i'f'r  Iiow  far  fhanee  may  aeeoiint  (or  tbe  numcr- 
nua  eases  where  such  halluelnationf  havi!  coincided 
Tltb  tbe  death  (or  lonie  terious  crisii  In  the  life) 
al  the  penton  whose  nrer^encc  wm  •iigtrestcd,  or  how 
far.  on  ihr.  other  band,  tbeae  cftxw  drlrc  ua  to  fomo 
fuch  hjimUrfii*  a»  *te)ep«thjr.'  In  » letter  puhliilied 
bT  yon  ou  thp  time  day,  Professor  Newcotnh  has 
dbjtvted  that  iintriie  answers  may  be  glren  by  iwr- 
tons  Hi>lUn;c  to  amu>o  ibeniselvcs  al  our  eijietiie.  1 
am  far  fiom  denying  thai  persons  may  cal^t  who 
wootd  be  glad  lo  thwart  us,  unil  amute  llieiusclvca, 
even  at  tb<^  coit  of  untruth.  Hut  when  Ibi^  cjtiefiion 
tg  pnt.  '•  fhi  yuit  reiin'niljw  htivh>|{  vver  dUtln^tly 
to>  ,  ■  "  I  ir  fumi  of  a  p<-n>un  known  lo  vou,  wlii-n 
Ih:i  .4  not  really  ihire?"  it  is  not  at  once 

obi.'-»-  ■■...  Jiertbcdmufriniiuntrntliiiruiild  he  'yen' 


or  '  nOb*  In  neither  evf  would  the  joke  sectu  to  bt 
of  ft  very  «xhilarsling  quality:  hut,  on  the  whole.  I 
sbotild  say  that  *jeV  would  hf.  Ihe  fnvortte,  u  at 
atiyrate  repnwentinc  the  rarer  and  tent  com  monplftce 
eipericuce.  "  Ve« '  la.  iBontnver.  Uie  an*wcr,  wnfcli. 
as  a  Rintier  o(  fact.  It  lias  been  very  reneralW  thought 
wcouisclvcs  preferred:  so  that  loglvc  it  niight  pro- 
duce ft  piquant  Berne  of  faollDK  us  to  ilie  lop  of  otir 
ben!.  But  a  inoiiienl's  n-fl'viTon  will  aliow.  that,  »<» 
fnr  as  the  ci'nius  mij;lit  1>i>  thus  aflected.  It  would 
be  alTectfHl  tn  a  din-nion  adeene  to  tbe  telepaihie 
arf^nnrnt;  for  ihe  ri>m mime rl lie  purely  oasaal  bal> 
luciuatiutut  ore  [c<:k(>ncd  lo  be.  the  stronyer  la  U» 
argument  that  tbi-  visloni  which  correspond  wllb 
real  ecents  do  so  by  ehtmcf.  Awl  It  the  nuitilwr  of 
tliese  cotnddent  vluona  makea  tbe  chance-argumeat 
untenable,  even  nben  the  buts  of  esilitialiou  Is  af- 
fected In  the  way  suppMcd.  a/ortiori  would  this  be 
the  ciwc  if  the  ye*t*  were  reduced  to  llicir  trao 
numlier. 

While  oil  tliis  piiinu  I  may  add  Ihal  In  xucb  a  cen- 
sus as  oun  there  are  reasons  why,  quite  apari  from 
untruth,  au  unfair  number  of  j/cat^  are  sure  to  be 
obtAJned.  One  chief  reason  Is,  that,  when  fonus 
to  ho  filled  up  are  distributed  on  ft  la^  scale, It  U 
imjxMsible  in  hritig  It  home  to  the  lainds  of  many 
of  tlio  pi^niinK  uhiiMi  answer  would  Ijp  'no,'  tliat 
(ben:  is  nny  uv  in  renocdinic  that  answer.  Their  in- 
sUnct  ia,  that  n-tultn,  U>  1>c  of  scientllic  rnlne,  must, 
be  positlTe,  tike  natural- history  apeciiuvua.  This 
diffleulty  twa  been  eneounlcred  *f;ain  and  again;  and 
I  fe«t  little  doabt  that  the  proportion  of  yeset  to  Mea 
w^lll  In  itie  end  tx^  •lulto  double  what  It  oo^t  to  be: 
ID  other  wonls.  the  telepathic  nr^utDent,  If  It  pre- 
vails, wilt  prctail,  thousti  basctl  on  data  dislinclly 
uftfaroraUc  to  it. 

As  Prof eMor  Neweoinb  s^efned  to  eouflne  bis  ob]«e- 
tioii  lo  Ifae  f«!Biilla  of  the  ivnsus,  1  need  itot  occupy 
yourannce  with  ftdetcriptluii  of  tbe  various  preceu* 
lious  by  which  vre  aaoerlain  that  our  casos  tit  coin- 
cident lislone  —  of  rerhKcuf  hal  lucitifttlona  —  are  boiM 
Jiile  rcconls.  Suffice  it  to  tay,  that,  whatever  the  poa- 
tibia  Miircea  of  urrr)r  in  niir  evidence  may  )>e,  —  and 
there  ftn>  sonw  whiob  dt-niand  nnecasia;  cnre  and 
wntchfuliies>i,  —  detiherate  boaxiiii;  i*  a  danger  which 
we  believe  we  can  mtuee  to  an  mii»utit  that  nlll  not 
affect  tl>0  validity  of  our  general  tunclui-iuns. 

Er>MtT.<>D  Gt7itKET, 

^ON.  we.  qT-Sob/orjiSyeh.  rcararcA. 
14  I>MB'.  VarJ.  WwiaiiuAM-.  9.  W.. 

Dike*  of  pertdotite  entttng  tbe  caibonlfereus 
rooke  of  Kentucky. 

Prof.  A.  B.  Crandall,  of  the  Keoiueky  Eeoloitlcal 
survey,  bos  recently  discovered  lu  Elliot  comity,  of 
that  Mfttc,  sercial  dikes  of  very  IntervsUiie  peridotite. 
which  intersect  tbe  earl»>niferou!i  (onnaiion.  It  very 
rarely  bappeits  that  such  juutliful  telftnar-free,  uiae- 
live  roeks  occur  tn  regions  of  so  little  alstiirbance  aa 
eastern  Kentucky,  and  under  snch  circumstances  tliaL 
their  eruptive  charaeier  can  l>c  established  beyond 
question.  Pi'ofe«»or  Crandall  and  myself,  with  Lbo 
Approval  of  ihA  U.  S.  ^tolofiieal  surrey,  hope  to  ho 
abU  to  git  I-  ttiosu  roclu)  Ibit  eartiful  study  they  ought 
to  rueeive.  J.  S.  I>ii'.i.er. 

U.  S.  >ro1.  amr.  Waahlnftra.  DjC. 

Iiftke  MTiiT^neini 

Your  cunlrihutor.  Prof.  J.  Jl.  Wlitiney  (Sdoicr, 
Ho.  inoj,  is  quite  misluken  in  aocriblng  the  reoenb 
newspai>er  paragraphs   referrliii;  tu  I.ake  Ml>(as«lnl 
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u  hAving  lM«n  cAUud  liv  rrof««Mr  Lkflktiime'*  com- 
inunlcatlon  lo  the  frnu^-riiitliiciil  lectioit  of  ilie  Brititdi 
uicx^lalloii  u  lis  laie  m(>etiiig  in  Montreal. 

They  coiumenceil  xrltli  n  very  i<!iiutlimal  tirticie 
Ih  ike  Montreal  wllmi--  dated  Qiwbec.  y<tr,  17,  »H»- 
iug  out  of  All  iuU'rrk-vr  of  a  repurtcr  with  Mr. 
P.  II.  RiKii«ll,  !i  K^tilloms'i  who  lind  jiint  rvLtinieil 
twiiiti  n  Uip  to  tiKi  Hudson  Bay  p<i«l  iin  Lulff^  .lli'la"* 
Niiii,  nude  for  the  iiiirpMe  of  takiiii:  iii  iii.i|iiilir)i  (nr 
the  irintt^r  nHioiiTTiptiaTi  of  the  pari)  nriratilii-il  ami 
dcfipnlched  lant  spring,  by  llie  Keologkal  niirviry,  li- 
«jiplvr«  tltat  rcKioii-  ■""!  ^  cvinpleh:  ih«  aurrvv  u(  ttir 
lake,  whifh  im*  corani«nf«i]  in  IS70,  and  coiitlnueil 
!n  llfil,  as  dp«crll)ed  In  tlie  report  of  llie  survey  for 
those  veAra.  ;mrt  uf  which  taneys  ProIeBsor  Whltiwy 
does  DDl  nppi-«r  to  be  cogtilzaut,  or  of  my  Iri.tcra  fi 
tlio  editor*  of  tbe  OUowa/rec  pma  and  the  MonWtal 
gaUUeot  Not.  17  uid  Not.  SS  re*pectiv«ly,  in  whii!li 
Um  HibaUKfifi  of  Ibe  foregoing  renurfc*  wai  ilativl. 


a«aiKn«i]  lo  It  iu  Lbs  g»olo8U-»J  surwy  uap  of  I9M. 
while  Iti  outline  ii  also  vtrj  different.  Tfaat  it  oon- 
tisls  of  several  almost  sepftnite  Ixhwi,  as  describsd 
by  th«  old  explorers.  It,  I  think,  certain ;  but  the  «>• 
sumption  that  tborc  is  a  body  of  water  in  any  iray 
rom{>aral)lc  to  LkIic  Superior  is  cxcei^linxly  iraprob- 
ftWe,  and  not  w»rrant«d  by  any  r«ordcd  obscrvn- 
ilons.  Altbkd  K.  C.  SsLtrrx, 

IHreetor,  ijvnlaglcal  tuney  of  Canada. 

LavK  from  the  new  volctuio  oa  Bogoaloff  lalaad. 

ThnN>  *pi>rinii-jis  of  the  lara  whieb  wu  erupted 
tni'ii  till-  new  volcuiu  on  IltigosloS  IsUud,  Alaska.  In 
OcLobi^r,  18SI3,  were  sent  by  Sergeant  Applegaic,  the 
alimolMtrrloe  obBcrrcr  at  UauJuehkA,  to  the  ccnlraJ 
officii  lu  Waeblaglon,  anil  it^Ienod  tn  tli'  U.  S.  gvo- 
lo^cal  survey  fhr  inve<ii  itiioii. 

It  la  gratlfflngtonnOMhiit  an''\amiruiLii>iiiiriti<'*<> 
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The  ouly  pubhstivd  map  on  whlcli  the  rasult  of 
tlwae  survey*  or  I8~()»nd  1^1  l>y  tlioffoola^tialearpa 
isoorrwtlv'laid  iIohii,  and  wliieli  I'nMGsanr  WhitJiejr 
huprobftbly  iiiiLsKiMi.  iM'tiiilpil  "Carle dfilft Province 
(Ic  Qnelwc,  Cnuait^  l)m<H^  im  di£part«inflnidcsTerTe:t 
de  In  Cntininnr,  i>iir  Kugi'-iii-  Taclid.  a»lsta»l  com- 
niTs»!r«,  I.SKfl."  I'lie  iiup  la  vt\  a  scale  ut  fourteen 
mi\to  lo  fill!  iiioh ;  Ami  on  lli«  fiice  of  <I,  in  llio  La.lce 
Ulitawlnl  regl'>n,  wb  llnd  th«  wiirds  '  P.atilitrft  jmr  la 
COmmlBslon  gi<'ilojii<|Uii.'  This  map,  nnU  tliM  rvport 
1  luive  rcfrrrcil  to,  Blri- Ih*  InlesiaHthcnticimblinhwI 
Information  about  I^kr  Miflwinl.  Tbr  survey  ii( 
ttic  bke  if,  I  Iioim;,  nuw  InproiirvM;  and  nvxt  yearltie 
lisfsof  it,  anil  of  liiiiunK'r»n>ianu9.  will  l)*defliiiitly 
known  from  aetuil  tuea^ureineut.  Geologleallj  tl  Is 
a  bmiii  of  flai-lyluE  linieitones,  probably  of  lower 
Cambrian  age.  redtlDgoo  Laurcnlinn  mid  Huronlaa 
lucln. 

I  enclose  a  tracing  of  tht:  \x)Lt  a>  it  apprara  on  llie 
Quftbse  crown-lnnil*  map.  Thr  lAt«st  gennrAl  mnp 
of  Caiiatla  la  that  piibliilied  in  1892  by  tbft  Ueparl- 
m«nt  of  railn-ays  aiid  cuials.  Ottawa.  I  liiive  not 
seen  the  ArruwMnllh-Suuifonl  map  of  I6S0;  but,  In 
ibe  recent  niapn  I  have  refened  lo,  Ibo  poelllon  of  the 
l«k«  ia  it«atlj  half  a  dfgree  VMt,  itot  east,  of  thnt 


•pccimciiK  hsa  vcritiod  to  the  fullest  extent  llic  lij- 
]>o|]i«Mn  tnado  coticei-niBg  the  sourcA  of  tbt^  vol. 
caivie  »4iicl  which  fell  at  VnaUuhka.  Oct.  »),  1K<«. 
and  [far  tiiiiiemltiuical  eontpnslllon  of  Ihe  lava  fiuiu 
Mhidi  It  originaietL  Tlie  facta  hoimI  In  Ur.  Apple- 
gute'i  loiter  of  lofoniiatJon  render  it  altogether  pnib- 
able  that  tho  volcanic  sand  caine  from  the  a«w  volcano 
OH  Bogoalolf  r*land,  and  a  «nniparlsou  of  tli<^  *and 
wllli  lara  from  Uiat  nlaco  mnnvvd  all  doiilit. 

Th«  mrmbon  of  tu*  patty  from  ilivOirwin  aank 
almrwt  tolhHr  fcni'<«  in  soft  a'hira;  and  oilier  facts, 
alrvady  publi»1ii-d  in  Rcirnrr  (Ni>v.  T,  p.  -I.t2),  indi- 
Cii(p  Ihxt  a  cot] sidi-nible  p<irtloiio(  the  m'vr  luouiilain 
iii.iy  be  coffiiMsed  of  ejoctaiiieiila.  It  liae  been 
tlnle<l  uiKiii  tbe  auihorlly  ol  Lieut.  Slouey.  1  bcller«, 
Ibat  "the  niMA  of  ili<>  volcano  was  found  to  be  a 
sMMTlea  of  sand-roL-k.  with  laige  Mack  rock^  scfltu-ml 
abotit  iLc  cniNt.  No  triicea  of  lava,  and  but  nu.ill 
c|iiBnilti«a  of  pumice,  were  found."  Whether  tlH! 
'  ]ar((«  black  rocks'  r«f«rrcci  to  ar«  portiotm  of  lava- 
stream*  pfojmtliig  through  the  cuaiiiiiiof  >anU  and 
lapllll.  or  large  ejected  fraipneitia.  Is  difliciiti  to  coti- 
jcctiirc.  We  ar«  led  to  belleTo  iliat  the  specimens 
received  were  ukoii  from  such  naSKS.  Through  the 
cooricay  of  Sir.  Morrill,  1  have  be*a  able  lo  coin|Mnv 
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Ihe  fprdoutiu  Knt  lij  SerEP«nl  Apples^ii^  wltb  thixM! 
mtleclnl  Uy  LlnL  Sloury,  ami  foaud  thfim  to  ba  ttw 
MKStr,  liombtcndc  an'IcHlv. 

Wlicn  we  omi'irc  th<*  Uva.  from  BogoaloB  wttli  the 
vnleanlc  sand  ntili'li  fell  »l  Unalasbka.  wfl  And  Ibom 
Uentleal  In  nilncraloslnl  i:oin)icwltlon.  BoQi  nrf 
HNBpCHKd  of  trlcllnk  felspar,  with  prominent  eonnl 
•Unurturc,  kugi[«,  honiblcDde,  mAKUrliU-,  stid  Kmuixl- 
WMM,  trilti  iiiicriilito  And  a  i^iaail  propArlion  of 
Knwriiliniifi  matbir. 

Dr.  T.  M.  CbKUurd.  of  tbc  geological  lurrey,  made  a 
partial  analfai*  »f  the  toIckiiIc  aand  from  \j  uaUahka 
■a  well  u  of  ilie  lava  from  Bo£i«lo(T.  Tt>c  formsr 
contalna  02.48%.  aod  tbe  laltcr  51.06^.  of  »nica. 
P«<artng  ll»(  AH  em>r  linil  hiy-n  ni:u)e  In  th«'  ftnalnla 
trf  Ui0  TarH,  T>r.  Chaiaril  rrpoalcil  Ibn  <1rli-niii»aliun. 
and  obtaliii^il  Ihf^  iiatnt>  mtiilu  TItaL  tln^  pi'nwiitagn  of 
rillraroniAlned  by  rarh  nlimiKt  be-  iii>arly  ihe  Mine,  ran 
be  readily  unH«nilo<id ;  but  that  thu  lara  almuld  con- 
taia  K-ss  Ibuu  tbftnotcanktaud  vrblcli  iscompoMX]  of 
ibe  uiii«  material,  apparently  with  a  Inrwir  itnopor- 
Uonof  bnic  mlnenk,  wa<  nnpxpertwl.  Honibleiid*- 
U]id«alt«UTairaivlf  occur  witb  fliich  a  low  |>crc«Dl- 
ace  of  ailka,  nnd  la  lbl5  mprci  ihu  onr  from  Aluka 
la  cloflcly  rclatol  tQ  iIiom:  in  tbc  SicU:nei:l>ir]ie  and 
Hufijan-.  It  !■  L'Vidciit  iLal  tbc  Mspu'  «AnIaln(^ 
inii«t  bt'irerT  b«*te,  probublf  anorlbUo.     'rhv  optical 

Siroperiie*  uf  the  f<?ls|>ar  (iniiii  Id  ihe  same  direction 
Of  tbe  angle  of  extinction  irbeu  lymmvlxlcal  li  over 
10°.  HyperMliciie,  vrbieb  li  eucb  an  Impartantoou- 
Mimeiil  of  tbc  lavaa  in  ifac  Coiciidc  Rno^v,  has  not 
bMn  diiico*«rfd  It)  lutf  of  the  Uvm  yt  ciMntned 
tmm  AUaka.  J.  S.  Dii.i.Kn. 

IT.  H.  cwU  tBrroy,  WMhmguin,  P.C. 

AflHon  of  poUea  oa  «e«d-coat*  and  p«rloarpa. 

I  no  oonfonnded  by  a  ■taKment.  jtiToti  lu  If  «f  n 
well-fctrawn  f»i^.  ntbirli  1  read  In  tbo  'Scixiiee  bolla- 
tln'of  >'o.  101.  Aiamr«tlngof  lb«  Acailewyof  nat- 
onl  teiettoa,  Fhiladclphta,  Dec  1C|  — 

"Ur.  Thoinas  Mceban  <:allcd  attention  toau  ear«f 
Iftdlan  eon)  retelvod  from  Ur.  Laiidreih,  the  grains 
on  ont>  tide  of  which  wera  of  a  rich  brownIsh-r«d 
color,  while  Ihow  00  the  other  xlde  were  of  tlia  luual 
p*]o  jrdlow  tint.  On  the  boundarr-llncs  scrersl  of 
Ibt  miaa  wore  itartly  rrd  luid  partly  ydlow,  thus 

SitVflDg  that  the  result  wm  not  tbc  vSuci  of  crvn- 
Mfilixaikwi,  as  had  been  aaMtrwd  in  other  ins(An«!a 
nf  cbanjEa  at  etAor.  It  woukl  Indeed  be  tiraiige  If 
oom  went  tlM)  only  plant  In  wblcli  eiicb  change  of 
rolor  was  produced  by  cn)e»-fenltIxatlo[L:  t/et  In  Me 
ta»r  tff  »«  otAer  sprefes  Aa<l  Oriy  mcA  chanQC  6s«n  o^ 
•erwJ." 

Tbe  Mntett^e  I  bavn  Itabclai-d  14  tbe  mnfoiindinff 
nne.  It  is  bnril  tn  twtivTi-  ibnl  stieli  a  veti-t-aii  borti- 
Fuliiind ''itlif'r  nnd  ctiiK'iiu.i  irriteras  Ikfr.  M»'baii  Is 
B<i'  '■  al  Htsl  haiwl  with  aonie  iif  the  borti* 

cui  .ntrv  itiH'ii  this  vitHout  Mibjccl  (extend- 

lke.ir»ni  tiki-  vear  ]7'.'U  down  to  onr  own  days),  and 
wblch  m.fs\t^  that  In  varioua  InstanMS  JitsI  Eiieb 
change  ha*  been  obsoned.  It  is  bardor  tn  bplieni 
thai  a  wtIict  who  has  shown  such  a  eritlcnl  fniiiil' 
lAilty  wiiJi  Mr.  Dsrwin'f  writinipi  slioiild  linvc  en- 
tltvly  OTptlookol  B  section  in  chapter  x\.  nf  '  Variation 
uodftf  dompsilcati'in.*  vol.  I..  be^n&lii;;on  p.  3li7,  In 
which  tb«  nrincipnl  observations  (coiiv indng  to  Uar- 
wtn's  tnlnd  as  fi  Ihe  t»cts}  are  brougbt  lo^iber.  and 
lb«  sources  referred  lo.  One  wonders  how  the  fact 
that  some  of  tbe  grains  of  com  were  )^a/ty•<:olQrod 
In  the  C>S«  dr*crlbrd,  ^n>vt*  '  that  tlte  renult  was  not 
tbe  C0«ct  of  eroaK-fertniMtion,'  ]nny.«ol»r*li»i)  In 
Ifaa  flowvn  bein([a  well-knon'n  eliiwt  uf  ertjss-reriil- 
liatkni,  aoounling  to  goud  aalborillca.  A.  G. 


mi:  PEABODY  MUSBDAt  AT  SEW 
HA  KKA'. 

TiiK  Penbod.v  muacura  ia  Xcw  Haven 
atAnds  on  the  corner  of  Elm  sail  High  streetfa, 
JLsl  wilUout  tlic  campus  of  Yale  eollcg«.  Like 
wosl  huildiiiKs  (1cToU-(t  to  science  in  Ainrricit. 
it  occupies  only  a.  purt  uf  lb?  tnr^^e  lot.  •— -  a  fact 
not  (leeigned  to  typify  tbe  unliniehcd  aUte  of 
noOlogy.hiit  rapreJy  resulting  trom  Iw-korfiiiuls. 
Id  llie  pn-*teiii  citte  then'  would,  ])erlia|»,  have 
been  no  building  At  nil,  And  th?  <:-ollcclif>n«, 
liad  any  of  ronsequence  been  acniroiilatcd  al 
Yftle,  would  have  remainfd  xiiiffed  into  gnrreta 
'find  vclliir«,  bod  not  tbc  philnnihropic  (ieorgc 
PentHxly  given  a  Eum  of  Dioucy,  in  I661I,  tu 
erect  a  liouiie  for  tliein.  Thanks  to  lliu  fiiinu- 
dal  prosperity  of  MaBsacliusetts,  tlic  bunds 
for  n  hundred  iind  filly  tbouMiid  dollars  bod 
greatly  intTcnsod,  and  tlio^  »et  aside  for  the 
lir^t  wing  of  tliu  buildit^  had  become  worth 
a  biiiidre^l  and  seveuty-6ve  thousand  dollars 
when  the  trustees  began  to  bnilil.  WlUi  tfaftt 
sum  iboy  have  erected  oue  of  tbe  fltHst  build* 
ings.  for  its  purpose,  in  the  I'nttC'd  States, — 
n  lofVy  and  ornamental  stnietUTe  of  red  brick 
nnd  cr«ain>oolored  stone.  wliOHe  i)rond  aiid 
niimerotii  windows  itxpriNW  the  divire  of  tho 
investigators  within  for  all  the  light  tboy  can 
get. 

I^t  118  begin  oar  Miney  at  the  boltotn. 
Entering  th«  bajscmcut-door,  a  blind  m«Q,  or 
at  any  rale  a  blind  naturalist  (if  such  there 
ho),  wotild  ktK>w  whero  be  wan  by  that  smell 
of  old  nlcobol  with  which  biologists  are  w> 
fniniliar.  U  is  safe  to  wogcr,  ten  to  oiu;.  that 
every  visitor  to  tb««e  lower  regions  will  re- 
member and  quot«  a  certain  lin«  IVom  'The 
tempest,'  act  ii.  scene  2. 

This  pungent  odor  riaea  chiefly  fham  the  pos- 
eeeeions  of  tho  V.  S.  flsb-oommiaaion,  drpo«- 
ited  for  sorting  and  exaiuiualiou  tinder  Cho 
eye  of  Prof.  A.  E.  Verrill.  who  ia  chief  of  the 
KoSlogical  |uirt  of  the  niuscuui.  or  by  some 
of  his  assodutes.  Duplicates  of  these  sub- 
marine and  rutural  specimens,  secured  tn  tbc 
govcrnment'B  deep-sea  drwlgings,  go  to  Pro- 
fessor VcnilJ,  and  large  quantities  dC[Mwlted 
by  bim  in  the  mnitcuui  have  been  arranged  for 
uxhibilion. 

In  another  part  of  tbe  basement,  Prof.  O.  C. 
Marsh  heeiis  '  greate  store  '  of  fossils,  clean- 
ing the  gigantic  lionea  lYom  Rocky- .Mountain 
quarries  preparatory  to  study  and  di^jilny. 
l'onai<lerable  paleontolt^cnl  prupurty  of  the 
U.S.  geological  sarvey  is  under  insiJectioii  here 
nl.<to.  A  score  of  expert  bclpeni,  with  Oscar 
ilargcr  as  chief  of  staff,  assist ;  one  of  whom 
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has  a  lUtlc  buildiag  U]  bimtitir,  whero  lie  i« 
con»tantl^v  employeil  in  making  rtitoiatioos  and 
oisls  of  novelties,  whicli  are  distributed  willi 
grenl  lilKTulity. 

Only  favored  vUitore  go  to  the  basement,  or 
care  to  go.  The  public  cntrunco  ia  above, 
opening  undempnlh  ninagnillc-^nt  rosc-n'tnclow 
into  a  i^pacionsi  eoai-t  with  tiled  flnor.  and  walia 
of  varU'gnU:d  bricks.  Ttiis  I'Cgiuit  ia  gnrni^lied 
by  greut  slabs  of  the  c-elf^bratiMl  ruutiirinl 
satKtatones  frotn  Uip  Connecticut  valk>v.  and  a 


lion.  This  might  be  expected,  eonsidi'ring  the 
men  —  Ufliia.  Sillimun.  Brush,  and  others — 
of  whose  labors  it  is  ibi-  result- 

To  menlioii  half  i>r  ihu  notable  minerals 
here,  would  exhaust  the  space  set  upkrt  for  Uic 
whole  ul'  lliis  arliirlt.'.  There  were  formerly  sev- 
eral tlioiuand  doll:ii«'  worth  of  diauionda  lu 
one  of  the  casea ;  but  on  account  of  Uieir  tbcfl, 
though  they  were  aftei'warda  recovered,  the 
laheU  now  state  that  the  pre*>nt  apecimens 
aru  ;;lu8»  faeshnilcs.     Tht>  only  thhig  in  this 
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huge  atuinp  taketi  entire  fj'oni  ii  co«l-bcd.  Iroii 
SCalrcasos.  clinging  to  the  wall  iu  spiral  flighl. 
lead  to  the  lop  stoT^*.  and  the  court  is  iviofed 
with  glass. 

On  the  right  and  left  of  the  enti-ance  are 
doors  leading  to  business  offices,  the  hlow-pipo 
laboratory,  aiid  the  lecture- rooaio  of  Uio  l*io- 
ftsHon  Dann  (father  and  son),  where  large 
audiences  frequently  gather  to  hear  the  instnie- 
lion  designed  fnr  undergruddaleB  atone  :  and 
in  the  rear  of  the  court,  uu  the  ground-lloor,  is 
the  exhibition  luiU  for  ruiiieraU.  of  which  the 
museum  possesses  an  almost  unrivalled  collec- 

■  Itic  ilvlil-lian.l  tlilfil  In  BlrMily  «»n*UUcIvil. 


t-ooui  not  locked  u|i  is  a  meli^urite  weighing 
sixteen  hundred  pounds.  The  metal  in  one 
spot  haa  been  suwed  olT,  and  poli»licd  until  it 
looket  like  burnished  sleel.  and  lias  been  cu- 
graved  with  an  hlalorical  inswiplion,  fn>m  whioh 
it  appears  that  tliis  meteorite  fctl  in  Texas, 
presumably  the  only  Htate  iu  the  Union  large 
enough  to  iv.eelve  it  »ifcly.  In  an  adjoining 
eaw  are  a  peek  or  so  of  small  moteoritee, 
picked  up  within  a  narrow  area  of  Iowa,  and 
of  suitable  size  lo  be  rained  down  upon  a  more 
thickly  settiefl  region. 

After  the  brilliant  and  many  tinted  ores,  the 
endless  variety  and  beuuiy  of  the  quartz  t-Jjs- 
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a,  HM*  twiiwil  w  w  U  torm  ■  i^oul. 
ilw  w  prwKiil  the  •pe«lmMi  ffum 
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talst  and  the  fliibstAnltnl  interest  iuspired  by 
Lh»  raetaJs,  visitors  always  puiisr  with  new 
graUfitntion  IM-Tore  sonio  curious  rotwtlH  crvs- 
"ulii  of  »  form  of -lime;  and  a  look  of  deep 
wiadom  conit-^  iiilo  tlieir  fiiws  as  ihev  rratl  thr 
lalK'l.  "  All :  "  ihej  exclaim,  "  I  toW  yomwi. 
TheM.'  arc  iini>ort- 
ed.  I  knpw  there  > 
coiild  lit-  iiotliing 
W  pr*|ty  AS  tlifit 
on  this  siilc. 
Thi-y  do  the«; 
things  bettor  in 
F  r  II  u  c  c.  you 
know."  And  »o 
tbey  p&aa  out. 
asually  cjuite 
(n'vrlookitig  the 
«liu?uliouBl  eo- 
h«s.*  wbicb  lute 
n  sjuvad  with 
pniiia  Tor 
their  iD«tniotion. 
This  rdiifa- 
tionnl  collection, 
which  itcema  to 
be  cxtrrmi'ly  apt 
and  wrellst'ltfcted, 
eonfentratoH  in  a 
»itig)e    ctiae    a 

pmctical  gloft«iry  mid  text-book  of  iniiicrslog^'. 
To  ibis  (Epitome  of  the  sc-ienvp  nil  thv  rich  and 
rstt;  exauiplca  lo  the  wull-uascs  arc  only  at- 
Lrnrlive  lllii.^lnitinn.H  ;  and.  tiio  fjirthcr  to  help 
Uw*  iiifiiiirirr  niiilcr^t^iid  them,  sevitrnl  oopte*  of 
"^  b's  '  MiDcralOfiy  *  will  I'c  found  upon  littl** 
ilea  near  by.  Merc  persons  may  sit  ami 
rend,  aequire  and  earry  away  iho  information. 
bnt  not  Che  book,  for  that  is  chained  to  &a  iron 
pillar. 

llie  third  Qoor  ia  that  moat  popular  with  tb« 
pabKc,  .tin<«  it  ia  dovoted  chiefly  to  taodern 
aoiioal  life.  Tliv  first  thing  to  strike  the  eye 
in  the  south  room  id  a  Cne  seriea  of  compara- 
tive skektoni  of  prinmtvtt,  frotn  driliEed  ninii 
down  lo  the  humblest  of  monkeys,  all  hanging 
In  a  Iwautiful  row  by  hooks  screwed  into  the 
tops  of  llicir  liends.  Tlio  s«t  i«  imiialCy  Rpokon 
or  as  IVofcasor  Slar«b*»  smiday-MhooI  cla.t», 
but  an  unprejndtcc<l  mind  can  see  that  ru-ally 
ther?  Is  no  truth  in  this  irrr'verent  comparisoTi. 
Beyond  thr-ni,  the  whole  side  of  the  room  it* 
filled  with  cuaea  containing  an  ortleriy  succes- 
sion of  skelt*tous  itltiatrating  all  llie  vertebral* 
orders ;  wbik-  il»e  evntre  of  the  room  is  occii- 
piefi  by  the  j^k^lelons  and  stulfe^i  hides  of  the 
Larger  mammals,  like  the  cumvl,  rhinoceros,  a 
wry  dtjeclci!  jwlur  boar.  etc. 


iu  the  saioe  room  eereral  eases  are  Blkd 
with  stuffed  skins  of  mammala,  binls.  and  rep- 
tiles. Beside  most  of  the  land  Wnl?  are  placed 
tbcir  nests,  witli  tbe  cgRa  ;  or  else  the  eggs  arc 
glurd  upon  upright  tnliletsof  ground  glass,  in 
which  position  they  show  to  excellenl  advan- 
tage. One  large  cafto  is  devoted  to  a  collec- 
tion of  Ncw-Englaud  birds  alone,  excellently 
mottnted  npitn  the  branches  of  a  tree.  This 
ifl  the  work  of  Prof.  W.  li.  Whitney,  who, 
before  he  became  pruimiienl  as  a  Ungiiitil,  waa 
known  a<i  a  good  ornithologist;  as,  in  fact,  h« 
atilt  ta. 

I'adsitig  to  the  west  room  on  the  same  floor, 
one  sees  invertebrate  preparations  most  attrac- 
tively displayed.  l*hpy  aiv  confined  almost 
wholly,  however,  to  the  Crustacea,  mollusks, 
radiates,  and  marine  protoxoa.  Of  insecto 
there  is  a  verj'  small  showing,  —  only  enoogb 
to  represent  ecantily  the  class  ideation  of  that 
immense  clnas.  This  i.s  partly  because  it  is 
nnwiHe  lo  display  inaeets  freely,  ainee  exposure 
to  the  light  can«e»  their  eolora  to  fade,  but 
is  due  uhicHy  to  lack  of  material,  owing  to  the 
fact  that  no  cntomologistd  of  note  bare  bwn 
especially  intereated  in  the  progress  of  this 
museum. 
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Pin.  I.  — STAK-rMK  moit^ftmi  wiM  VABTBKtnni  A  autea 
orwoop,  wmi  iiuuim*in>MnM,(irTii>i»r*i.r»mss. 

Un  the  other  band,  the  apceinl  tastes  of 
Professors  Verrill.  S.  I.  Smith.  J.  II.  Emerton, 
atKl  others,  and  the  intimate  relaUons  the  mu- 
seum (through  these  gentlemen)  has  sustained 
with  tlie  Smithaoniuu  instiliition  and  the  U.S. 
1lsh-ertmmi.«.'<ion.  have  brought  the  depnrtmcnb 
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of  marine  invcrtcbriitctt  to  an  iiliiiost  unrivalled 
perfectiou.  Caae  uft«r  oise,  xU  Bplcmlidly 
ligtiCvd,  of  ran*  iind  brillisnl  HheUs  from  awry 
pari  of  tlie  worW.   vie   wiUi  one  anolber  in 

nttracUvp liens;  while 
:i  mugiiiticeiil  ft«ries 
of  crabs,  fiOft-iir- 
chins,  8tar-flsh«8. 
wormti,  corftis.  <«r- 
nllincs,  hydroids. 
mid  Bpongos.  illus- 
Irales  the  elassificji- 
tion.aml  cxliitiiUUw 
vaot  viiriftv,  of  more 
lowlj  It  ft-  tiloiig- 
ution;  imil  uii  Llit> 
Iwttoiii  of  Uie  deep 
sea. 

Iti  no  room  doeK 
the  casual  visitor  lit)' 
t^  longer  than  in 
tbis  OHO :  while  its 
content*  arc  uiiuaii- 
allj  interesting  to 
ti|H!Cialiftt§,  bacmtsi' 
of  lliu  Iflt^e  lu-oiHir- 
li*^»  of  tviHj-spCci- 
1U0II8  irii^Iuded.  In 
mHn  V  iji«IuQcas  thOM 
ure  tini(|ue  ;  &6,  for 
ixamplr.  somt^  of 
tliosc  boauilfid  or> 
sngo  and  scarlet  gor- 
gonias  or  '  sea-fans. ' 
— ■  flat.  branehleHH. 
moBBy  growtbi*  of 
onlcaregutt  matter, 
wbicb  resemble  grual 
masaes  of  pressed 
seaweed.  One  t-wv 
ia  wholly  llUvd  wilh 
tfaeae  coralllnos  :  and  it  is  iloiiblfiil  ivhvtbvr  any 
mua«um  ill  the  norM  cau  make  a  ^)Ctl<?i'  sliow- 
injc  of  them. 

'riip  cornlB.  aUo.  are  voiy  fint>,  I'nibrnHrig 
tnniiv  rare  nml  cv^-n  tiiiiijiie  Ibrms.  a*  might  h« 
t:x|K-clL-d,  remcmbcnng  Prof.  .1.  I).  Dnna's 
laboni  in  Ibat  direction  :  so  thai  onlv  the  3Iu- 
seuro  of  c<om}mrHti^'e  Koolog}'  equals  this  part 
of  the  cabitivt. 

In  thtr  vt»y  of  d«oi>-i^«a  formaof  (.Tuslnceaun, 
niid  t^cbinoderms  also.  »  gruat  n[tiiibi>r  of  dov^I 
e|>edes  are  |>Hblicly  displayed,  which  were 
procured  in  recent  dredgings  by  the  fish-eom- 
mlsaton.  Anioug  Uicm  »tand  iiirgL>  jure  hold- 
ing alcoholic  remains  of  tbe  gi»nt  cuttlelishes 
upon  which  Wrritl  hnn  written  so  many  tejirnod 
pages:    nml  ov4>rbead  bang  Katerton'a  paper 
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iiiodeb  of  ArchiteutUis  and  a  huge  Octopus, 
which  liair  the.  visilora  take  to  be  real  devIU 
tisht^ii  stuirvd,  and  gaze  at  with  fearful  curiosity. 
Tbe  ajeteiD  of  mouuting  dry  ubjccte  of  emaU 
size,  adopted  here,  is  perfeet.  It  consists  in 
iialiig  a  email  stanilai'd  of  wire  set  in  n  block 
of  wood  suttidcntir  t!nn  to  stand  upright  witli 
security,  upon  the  top  of  wiiich  (that  is,  on  the 
tip  of  the  wire)  Uie  Bpeciraen  is  fixed  in  any 
attitude  dcAiroci  by  meana  of  a  bit  of  leather  or 
curk  filled  to  it  at  eon)e  inuoiispicuoua  point 
(Bee  lig9,   1-7). 

In  the  case  of  Hbells.  ibia  pi'oduws  a  mugu- 
iajly  huiidaonic  effect.  They  are  poised  up- 
right, and  can  bo  vivwed  fi-oin  all  »idcs  nithoul 
liuiidltng.  while  tho  label  attiiclied  to  iIk-  fool- 
block  is  neither  hidden  by  Uk  object,  uor  bidcH 
Et.  'Vbe  wires,  often  requiring  much  Ingeoions 
twisting  n.nd  looping  to  mlapt  tbcni  to  the  needs 
of  tlic  irregular  ipccimuna  and  ixwilions,  are 
of  b]-usfl  :  but.  nftcr  each  piece  bns  been  beot 
iato  the  proper  ithaiie.  it  is  silver-plated.  'L1ie 
ornbs  nre  mounted  in  an  cqunlly  attractive  nnd 
aci;urntc  manner,  these  brittle  and  othvrwiai! 
<lillleull  preparations  being  treated  by  a  com- 
bination of  tlK>  method  described  above,  with 
Hie  twisted-wire  arrange- 
ment familiar  to  osI«oUh 
glatx.  Upright  lalileta  of 
ground  or  colored  ghiBs.to 
which  sperimensare  glne<l, 
are  nUo  iiuide  uao  of  for 
many  object*.  Here,  loo, 
as  in  the  vertebrate  hall, 
there  is  a  synoptical  cob 
lection  of  the  invcrtehratea 
of  New  Engliuid,  instruc- 
tively epitomising  tlie  local 
lauua. 

Tbe  remaining  rooms  ou 
tliii*  floor  arc  occupied  as 
l:ibur»li)rteK  or  Ivefure- 
roums  by  IVofessors  V«r- 
rill  and  Sinilh  of  the  Shef* 
IJeld  seieiiUtic  ftoliool. 

The  fourth  storj-  con- 
tains storerooms  filled  witli 
fosnil.') :  II  collection  (on 
eicbibition)  of  about  two 
thoiiaand  auliquiticM  of 
great  value  from  Central 
America  :  aiul  a  fair  show 
of  arclieologieal  i-elica,  the 
most  notable  part  of  which 
is  the  iioltery  fhsm  the  mounds  of  lb«  Ohio 
valley. 

Bnt  the  gIor>-  of  tlie  Yale  museum  la  it»  pal«* 
oiitologic-al  treosurei*,  brought  togetfaer  whollr 
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lij-  Prof.  (t.  C.  Marel). 
tivM  or  this  eoltf^ion  vi 
floor  rooms  and  in  Ibc 
suffiaent  to  6liim|i  ihe 
iniiiteuni  as  pre-4>ii]iiicnt 
inthUlinc;  but  Iht'_v  n«j 
morelr  au  advcrti&cmviit 
or  what  cellar  and  atlic 
contain.  It  is  not  too 
iDUvb  to  Kay,  thai  iii  n- 
»pcct  to  vcrlebralc  pule- 
ontologj-  (outfluleor  Dsh- 
ea).  thi»  miiscum  ia  not 
)iiir{)iw»tHl  ill  ihr  workl. 
Where  oIIrt  cullvctioiiK 
own  riBgmcDts  or  single 
skeletons.  Professor 
llaroli  boasiK  80oix>«  or 
hundreds  of  intlit'ldtials, 
while  many  extinct  racca 
are  known  only  hy  their 
ftwail  rcmnins  in  hiti  poa- 
S(-a8ioQ. 

This  is  the  result  of 
wisely  ilirectttl  <?ni'rgy. 
aod  tiiv:  ability  to  9|>en<l 
money  promptly  .imi  lib- 
erally. .M«r«li'M  rrvi|iivut 
eX)>edrtiooB  to  the  tar 
west  are  well  known  to 
gvologislx.  Many  car* 
K>ad»  resilltin<;  fromthesc 
were  not  only  sliipiK-d  home  by  liimsclf.  but  bis 
iita  have  been  forwarding  enormous  ijnanli- 
t'ver  sinue,  from  Wyoming  and  Coloriiilo 
quorrk-s.'  Juxl  bL-rure~th«  holidaysi  a  single 
iiMtoIment  of  twohundrctl  and  seventeen  lai-ge 
boxes  filled  willi  bones  fiwrn  the  western  ter- 
liarica  urrived  at  the  inaa«am,  and  were  s1oii>d 
in  the  hnsemvnt  lobby  for  lack  of  space  in  nay 
apnrlment. 

In  rca|M>ct  to  tnainniida,  a  scries  of  IVngmeii- 
Ury  rrnmtiia.  ehielly  jan-bonea  from  the  eueenv. 
represent  llie  first  primates,  etieiiopter».  ami 
uareiipials  diaeororcrl  in  Xorth  America.  No 
oaore  popularly  intercsUug  deilnction  if  likely 
to  be  drawn  from  n  ntiidy  of  t1]em,  than  that 
whidi  traced  tlie  grnenlo^-  of  the  horae  from 
diminutive  live>tocd  progenitor  of  the  early 
It!  to  the  ])rcKt!tit  friend  and  si-rvant  of 
mankind.  There  are  hundreds  of  specimens 
of  these  tilth'  lior8«s  at  Valc. 

In  the  floss  of  Itiols.  still  rarer  treasurea 
BiBV  Ik  ealalosuwl.  .\luu^  the  e,istern  foot 
of  Uie  Hocky  -Moniitains,  tortain  »trnUi  of  \\n: 
uii'MIe  tret«eeon«  ])eriod  have  been  eapowed, 
Durrespumling  I"  Meek  niul  IL-iyden's  *  Number 
three/  but  terinctl  ■  Picrauo<Ion  beds  '  by  l'n>- 
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feasor  Marsh.  Theiie  beds  L-onsIot  of  fine 
yellow  chalk,  well  adajKed  to  preserving  ihe  n.'- 
mains  of  delicate  atructurea ;  and  here  were  gath- 
ered the  skeletons  of  iLo^e  remarkable  'birds 
with  tei-tir  (Ilcsperomis  and  IcbiliyornU) , 
upon  which  Professor  Mnrsh  has  pnbll«)>cd  an 
elaborate  memoir.  These  were  collected  dur- 
ing his  expeditions  of  1870.  1871.  and  1«72. 
under  the  greAt«*t  jterils  and  bartLships ;  and 
they  have  granlually  iieen  added  to.  uiitjl  now 
Ihe  museum  contains  a  hundred  or  mun;  Indt- 
viduaU,  including  twenty  3[>eeies  of  nine  or 
ten  genera.  There  arc  fifty  .ipeciiiieiw  of  Ilea- 
peroniis  alone.  Several  of  the  most  perfect  of 
Ihcae  are  on  exhibition  ;  and,  us  any  intelligent 
peraoQ  can  ooroprchend  their  peoiiliarilies,  they 
ac\-cr  fail  to  Interest  ihoughtJVil  visitors. 

Another  fossil,  appealing  strongly  to  popu- 
lar fancy,  ia  the  line  pterotlaciyl,  — that  same 
'  Hrstspecimeii  brought  to  light  *  which  <ihowed 
the  bat-like  flying  membranes  attached  to  the 
wings  and  tall.  Thl«  came  from  K^irope, 
where  these  win^-d  tisarde  are  bo  gieal  it  rari- 
ty in  inuiieiiinit.  that  a  fragment  of  one  is  highly 
prized ;  btit  Mnrsh  now  [KWae^aeH  from  Ameri- 
can rocks  DO  Ivvs  thiiu  eix  hundr^^d  indivkluals. 
Some  are  of  great  size,  spreading  wings  Uint 
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meastircd  from  Brtccn  to  twenty-flre  feet  from 
tip  to  tip.  These  huge  ptcrodaclyh  form  the 
new  order  Pterndoiitin.  and  their  remaina  were 
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guthoTcd  ii)  ti\c  siiine  iitlddle  CFCtact;ou8  slinUi 
or  '  irc8ti>rn  KaosiLS '  rofurrvd  lo  a  niumeitt 
ago. 

rri7.«(l  more  highly  tlinn  even  these,  bow- 
ercr,  are  llie  hiiiKlreils  of  skeletons,  or  parts 
or  s)col«toti8,  of  f^<^ntic  tralkin^  ftii<)  gnriminlDf; 
reptiles,  hcrbivnroiis  and  carnivoroiii.  which 
inlinltited  Ihe  cretacfoiis  ncenn.  and  banket! 
upon  tlio  nhon^s  of  tlic  iainndii  nf  thnt  ago.,  vov 
rormiu;;  ttit  hci;;Iits  ofUic  HtK-kii-n. 

Auiony  the  eiirlicst  nvrv  tliscloaod  woudcr- 

fllllV  pWSelTL'd  llODPS  of  lilt'  class  of   OlOHURllU- 

I'oid  i^eptiU'ci.  —  a  group,  vrliicli,  thoiigli  rare  in 
KurojiL-.  hfro  iittninvd  nil  eiioriuuus  dL-Yeluii* 
tuent,l)Olh  in  iii]ii]lH!r»  and  in  viiriulv  of  forms. 
Nearly  seventeen  linndred  itidividuals,  of  this 
kind  of  giant-repllle  alone,  »tand  on  the  mil- 
Kcnni's  calalogiie. 

Th*  Innd-forms  w^r*  even  more  terriHlc  to 
thti  iniaginiition,  though  their  food  was  Tcgo- 
iRble,  and  their  dispo^iition  prohalily  peaceful. 
One  iiiich  oAiimpodnii  dino^iiiir  shown  to  the 
publii;  vras»i\tv  fi-t-t  iii  K:ngtb,  utid  in  •^viicrnl 
form  fjinif  lU'-irL-r  to  s  craL-odilo  tliaii  iiny  thing 
else.  A  lhigh-t>oni>,  lying  in  aii  exhibttion 
case,  meat>ures  sis  feet  in  length  tnid  i»  solid  : 
HO  thiit  it  WHS  well  able  lo  siipiiort  tlie  weight 
of  t)ie  uioitsler  ns  it  rot>e.  knngaroo-fiuibion, 
on  its  bini-leg«,  to  bi-owsc  its  food  or  to  look 
nboiit  i(. 

In  iinother  colossnt  reptik'  (.\pftt08nnnw)  of 
nearly  cqnul  proportions,  oni^  of  llic  iioek- 
vertebrac  is  shonn  whicli  ia  three  and  :i  half 
feet  in  diameter  ;  while  tbe  pomleroua  hones  of 
MroRtOHani'iiB  prove,  that,  when  living,  tjie  nni- 
mal  must  have  wei><;h<.-d  twenty  tons  uv  more. 
The  saialk-st  pari  of  it  is  the  head  ;  Ilie  skull 
and  brain  being  more  diminutive,  in  proportiun. 
titan  in  the  eAfte  of  any  other  anlnul  iion* 
ktionrn.  It  liud  no  w<'«poti!*  of  offcnct;  or  de- 
fence, nor  even  any  armor:  but  in  another 
gciiufi  (Stegoaaurus)  .i[n>roHeliing  it  in  bulk, 
though  of  more  eompai-t  form,  the  body  was 
protected  by  rausslve  phites.  and  armed  with 
long  spine*.  This  exaggeration  of  a  cross 
between  a  snapptng-tiirtlt!  and  a  hedge-hog 
jxiAseswd  a  aingtilnrity  In  titnictiire,  miiicc  ia 
one  of  tho  vertebrae  of  the  hnnneli  is  n  large 
iiei-ve-earity,  which  eoutaiiuHl  a  sL-cond  or 
posterior  Itrain.  stipplcuonting  the  extnior- 
dinariiy  Hraall  nerve-eentro  in  thu  skull.  This 
feature  Luh  no  parallel  in  tlie  iuiiuia!  kingdom. 

To  Professor  Mnrsli's  persunal  collection 
Bomewhat  hnn  been  added  at  the  miisoiiin  by 
the  U..S.  geological  9nr%ey,  which  will  become 
tJie  publisher  of  the  outi-oiuc  of  bi.'i  studies 
now  in  prugivsa.  A  seore  or  «o  of  asRlHtantt 
atfl  constantly  on  duty,  either  in  study,  or  in  the 


moclmnteal  worii  of  ^Icilfully  extnicting  fossila 
ft-ora  the  rocky  nialrlx  :  in  matehingand  mount- 
ing by  the  aid  of  wire,  clay,  and  plaster,  for 
permnncnl  pi-eservatiou,  the  often  hadly  broken 
booea  of  wme  nntitjue  bnite  wlio«e  extinction 
most  of  the  world  ean  aeeept  with  resignation  ; 
or  in  making  r.t»la,  niodeU.  and  drawings  of 
fossilH,  original  and  '  restored.' 

Severid  quarto  volumes  nee  aln»sdy  nnder 
way;  and  scairely  an  lasue  of  llic  ^lmeW«on 
jftUTtial  of  Ktfnre  appears,  withont  an  advance 
note  of  eome  cp^'eral  discovery  in  vertebrate 
paleontology,  antieipating  the  evmpleter  de- 
scriptions to  be  made  from  this  museum'it  ricli 
material!!.  KRXEn  Inukiisoll. 


filVEH-J^ni.LUTtON  tiV  ESGLAND. 

ArrKii  •  delay  whfch  Ls  mnch  to  bs  rcprrottcd,  ibe 
Englieh  govcniniciil  hiui  printed  the  re]"^rt»  loft  by 
I>r.  Angus  Smith  on  the  vrurkinsof  the  Alkali-work* 
reKHlatliin  acl  ami  tbs  Rlv<r«-|iollut!on  prcTunlloii  act. 
As  wo  mentioiii;<l  .it  thi^  Urttr  nf  Dr.  Smilh'*  death, 
lie  atlaelied  ^real  lmpi>rlAnc«  tn  hi*  examination  of 
polhiietl  wallers.  Great  liaprovtnteiila  have  Been 
offacted  In  lowiiiiiiB  lln-injuriou"  vii|Kir»fromch«ui. 
cal  works.  The  ni-w  worlci.  ri.'ijUte.r*'!!  are  cagageil 
cliietly  in  th«  mamifiictutv  o(  Kiiipliftle  of  ammanla 
and  chemical  manure  'ihv  MuaUer  saa-work*  have 
fiiuiid  thai  ihey  eon  more  profitably  tiiauiifactur*  and 
sell  ■ulpliat*  of  arumonU  iliaii.scnd  their  saa-Uijaor 
to  a  dUtanci^.  Theillreciiona  In  wlilch  Improvcnwnta 
have  Iall«r1y  Iwcn  most  mnrkml  hsi^e  h*on  la  Xhr- 
iroainient  oC  lulpliuietted  hj'drogpii  ptoIvmI  In  the 
inaiiuriu:Li)r<-nf«ulphAle»f  animonla.  and  In  the  wasb* 
ing  or  tho  gMca  «v<ilv«(l  in  Ihc!  treaiin«nto(  eojiralllM 
and  otiier  lualerlnla  ;it  tL<;  cbcinicnl  work!.  In  ttas 
formtr  eaae,  oxldr-ut-irini  purSII«r«  have  been  «r«oted 
u  (he  best  ucaii0  of  prcventiiijE  (lie  escape  of  aul- 
phumiced  hjtlrogen;  and  In  some  works  tlita  gaa  b 
now  c(miplet«lj  bunted.  1iibi«»(1  of  bdnft  allowed  to 
i^Mape  nnbiiral,  up  thr  chimney,  a*  formerly.  At 
itthers,  Claus't  nielli>^il  of  iHiriiing  «o  *»  to  fonn  suU 
pliur,  whieh  is  culieet^t.  and  not  mlphurous  acM, 
has  been  adopted.  I>r.  Hmitli  uiuiiitaius,  ibat,  what- 
ever piootai  be  lued.  ih«  limit  of  (ulphurona  acid 
allowed  to  •■J«r»pf»lnmUl  iicil  exemd  tivc-tenUu  of  a 
l^rain  per  ciiliic:  (nnl,  including  the  acldliy  of  the  coal- 
smuke  Itself,  whieh  Isttpr  variw  from  a  quarter  to 
half  a  grain.  The  escapes  tromsulphiiric-aciil  works 
have  been  eonsiderably  nidQe«it,  In  ciinB(Miwp:i[("e  of 
tlio  Inliwdactlon  of  re^iUr  tetilngby  monufaeturerf ; 
anil  condcnicr*  to  sbsurb  the  nitron*  ftimes  haT« 
been  put  up  In  a  noBiberuf  nitilc-acld  works. 

Dr.  Smith's  new  method  of  lestini;  with  sugw  HiO 
amount  of  organic  activity  anion?»l  the  microbea  (at 
laasl.  of  a  certain  clau)  which  i-xiai  In  waters  was 
menllonHl  nearly  a  rear  auo  in  tln^  technical  Journals. 
H«  found  that  In  nearly  all  naiuial  n-ntpra  iiigar  fer- 
weutA,  Hnd  1ir<lrog»n  gas  («  then  given  ofi.    So  far  aa 


fe 


BAttrnJ  «tttoi4  are  coiicm)c4,  he  ("Und  (be  efvliig-ofl 
of  bjilroseii  tu  Im  wt  indication  of  die  presence  of 
nlcroUeo,  and  Utat  the  quanUty  iii  wlikh  tbt  fM  is 
girra  ott  ajipcan  to  lucreaiv  with  lh«  ImpuTlty  of  tbe 
waUT.     Thus  tbe  WU«ni  on  Uie  uplands  of  Derliy- 
ahlre  give  off  leu  hjrdrogfn  vfa«n  sngar  ii  addnl  than 
lb*  Mna  WBtcn  Ulcra  lower  down  in  the  Tallciyi, 
wh<n)  Mwsga  taian  tb»  I>rook*.      TIk  ikd<lil)on  of 
pbocphal«  to  the  wucn  had  a  powcrlul  .ilimn! sting 
lafla«nM ;  and  u  Iho  cxaaii:miifiii  <>f  a  Miil  fi>r  pho»> 
pbftlv  ia  m  ruber  tedious  procrss,  aDd  the  candltluit 
of  the  pbMpbUe  a  [KilnL  illfflculc  lo  examine,  Dr. 
flailiJi  auiEgMU  ihnt  li<8  iivdroc^n  procen  may  provi> 
tuebiliu  Ui«  dlscTlmlu3lion  ct  rich  and  poar  soils; 
sbo  It  Is  s  test  of  Lbe  iiifliMtnra  of  oh«mi»l  rondl- 
tloaa  on  soil*  and  tiirfatNW.    And,  obviouylj,  jf  tUo 
gtvln^ffof  hTdro^n  i»  k  t*»l  of  rnicrobv  actlvlcj, 
Iha  proottts  applied  lo  autb  luuj-  bfTonl  a  lesi  of  tlie 
miMUislUi  condition  of  psrtlcnlu  localiUes.     Indeed, 
Dr.  Smith  bimeclf  o)M«r?es  that  ih^  ihiw  liybt  which 
th«  procns  promises  tu  thmw  ii|X)n  raises  where  there 
UmlerobaactioiiMUtoirslxlIiuoxtimlnaiionnf  si>inatiy 
•DbstsaoM,  itiat  'Ui«  end  of  tlie  uiijuiry  iixitdr  far 
•vaj.'     Having  slate^l  >ils  rcntiltn,  and  lli^lr  pTobal>le 
Immedlue  prwllMl  ntilily,  Dr.  Stnilh  presontti  si^cu- 
JatJoiU  bearlBjT  on   idooa  which   iiru  just  now  eery 
promioeiit  la  tho  alads  of  niicr»hio1o£lali>.     He  totla 
t»  that  bo  hoped  lo  csaininv  the  Unnirn  intcrobes  of 
aymollc  dlNcasM  in  ordrr  to  tvn  If  they  also  produce 
hydrogen ;  anti  he  rvldemly  ext>e«-t«d  to  esubllsh  a 
relation  In  this  way  between  nuch  microbes  and  the 
microbes  of  uplaitil  uatera.      "  ll  is  prohaUc,'*  he 
eontJiine*,  ■'  that  in  uiwaga  we  have,  at  9'>in«  Ktage 
oe  anoth<T,  lh«  gfinan  of  ertrj-  dUoK  existing  In  the 
eMnmnnlt<r,  and  pethap^  if  InicnxlOcd  enough,  the 
genns  of  «very  postlbic  dlsoue,"  anil  1at*T  on  he 
aUlesthe  prohlem  still  nioredellnikily.     Is  any  germ 
of  disease,  he  Inquires,  dancenitis  or  otherwise,  ac> 
cording  la  ibe  condiUoiix  to  which  It  Is  exposed?     Is 
tbeactlvity  of  the  loicTobes found  In  water (11  mininhnl 
by  aeration?    Are  mlerobes  in  wat«r  of  ralof,  and, 
as  ibej  assist  In  the  produ<>tion  of  hydrogen  when 
sugar  la  preteiii,  Jo  Ihrj  nssiit  In  digeollcn.  or  are 
they  obitMlei  to  digeatJoD?    Do  llic  microbes  coa- 
fUlute  soniQ  of  the  secret  qualities  of  waters  which 
hare  been  found  good  or  evil  in  the  opinion  of  so  many 
of  mankliMl?      In  other   words.    Is  absolutely  pure 
water  whotesome*    A  cuTlmjs  >|if!CulBlion  in  which  be 
indulges  ia.  that,  givenUiehvilmgcn  UletasainHisure 
of  tbeebenicalaellvityof  microbM,  wehsTeihebaiit 
tor  ealenlallne  the  eleelrolyilc  power  of  tbe  mavf- 
iMnU  involvM)  In  the  life  uf  »  »IiikI(.'  nilcrobo.  and 
ihoj  for  arriving  at  the  m<:chanlc«l  ciulTalent  of  a 
disea»e-Kcnn.    In  the  second  part  of  bin  witter  ntporl. 
Dr.  Smith  has  described  aildilioiial  cxprrinieiits  on 
Ibe  eUntlnalion  of  nltrogrn  durine  pmrefactlon  In 
Wlt«r,  offering  further  evidence  of  what  be  calls  the 
natural  pnriliraiion  of  waters  (Arst  liy  piitru faction, 
and  then  liyuxldailon)  in  continuation  of  thclntercet- 
lag  cxposiii^u  In  the  report  for  l(>82. 

Is  a  third  part,  Ur.SmlUiglres  iberesulla  of  along 
Mriaa  of  expcrltncnts  by  nieani  of  Dr.  Koch's  gela- 
tin* ploceM  OB  sample*  of  wal«r  obtained  from  the 


most  varied  sources.  'n»a  method  consiats  in  mixing 
a  purified  solution  of  geUtlno  with  tho  water  experi- 
mented upon.  In  very  Impure  waten  the  gelatine 
is  lb«t  rendered  flni^i  at  the  surface;  and  this  fluidity 
gndunlly  Increases  until  the  whole  bocomc*  fluid. 
The  Huid  swarms  with  bacteria.  Tbe  results  are 
raftered  by  photof^phhi!;  thif  teit-tuhrji.  It  Is 
slgnlBout  tiiai  the  nMnllM  by  tbe  gcltUlnr  process 
oorrespond  nrry  fairly  niih  the  Indlcmtions  tiy  the 
byttrogen  process,  approximate  gradations  of  aetlrlty 
En  tbe  same  walera  being  shown  by  both  methoda. 
The  value  of  these  InroBtigitlons  will  easily  be  aenn. 


BARK-LOUSK  SKCRKTtON. 

Xbk  past  summer  luv*  been  remarkable  all  lfan>ugh 
the  norlhem  slates  for  the  great  numbers  of  htrgo 
scale  or  hiiric  lice.  Tbcso  llco  have  scriooaly  injured 
our  maples,  wblte  ashes,  hickories,  sassaf  rases,  tulips 
and  elmi.  'n»e  eggs  of  tlMM  cocdd*  lialcli  in  Uay 
and  Juno.  The  young  lice  attacb  their  foroe-pumps 
beiiDath  tho  leaves,  where  they  sap  tbe  vigor  of  tb« 
treos  the  summer  through.  As  the  drying-up  of  the 
leaves  In  autumn  girna  a  prophecy  of  a  weakening 
>teui,iuid  proipccliTc  f all  of  tlMleAvcs,  the  lice  desert 
Iho  leaves,  and  attach  tlielr  sucUoD-pumps  to  tha 
under  side  uf  the  iwlgnand  branches.  I  found  thiat  I 
could,  iiy  plucking  tho  branches,  hasten  tbe  migratioD 
of  iheae  lice  from  Jeavee  to  steui.  Tbe  premature 
drying  of  the  leaves  e*UMd  ilte  premature  emiifralion 
of  tint  licit.  In  early  spring  the  scales —  for  now  the 
lie*  are  plump,  «cAle-llke  creatures — grow  very  fast; 
and  so  rapid  is  Die  ncctar  secretion  which  exudce 
from  the  lice,  that  the  leaves  Lwinklc  and  fairly  drip 
with  thU  bark-louse  nectar.  The  grass  and  walla 
beneath  the  trees  become  sticky  with  Ciie  unctions 
sweet, 

'l*l>e  spedei  of  cowtil  wtilch  Infest*  the  maples  t^ 
ereles  ncotton-llke,  fibrous  raus.  In  which  the  eggs  to 
the  number  of  seven  hundred  or  eight  hundred  an 
plaeed.  This  cotton-lihc  nidus  pushes  out  from  be- 
hind, and  rnitet  the  scale  from  the  branch.  In  otbor 
species  the  hundreds  of  white  eggs  are  concealed  be- 
neath tlie  brown  scales. 

The  nectar  from  thoM  bnrk-lica  Is  dark  in  color,  of 
rank  odor,  and  blller  and  unpleasantly  pungent  to  lb* 
Caste.  Though  itie  bees  appropriate  Uiis  sneraUon, 
thoy  refuse  it  entirely  whim  thny  cin  gather  from 
flowers.  In  actions  Lhey  say,  '  Belt«r  thU  than  none, 
but  never  this  wheu  vllicr  ia  poisibie.'  Tbe  bee*  le- 
gnrd  this  qucsllonnhlo  sweet  juat  m  they  do  grapo- 
sugnr,  — only  to  be  Accepted  In  lieu  of  naught  else. 
1'lie  odor  of  this  niictar  I*  to  rank,  that  Its  pmonc* 
on  trees  Is  ofUni  quickly  detected  wbeo  on*  pwses 
by.  In  many  sections  the  pact  season  Ibe  beei  gath- 
ered thU  liquid  by  lonti.  1  know  of  caaee  where  tlie 
odor  in  ths  apiary  wot  so  utrong  that  the  bea-keopsf* 
thought  they  were  victims  to  that  terrible  funf^M 
malady,  '  foul  broud,'  which  bee-disvasc  I*  iudkoted 
by  a  naiiieating  stench. 

This  bark>lou9o  nectar  present*  a  strong  eontrut 
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to  Lbm  of  ApliM**.  It  U  d&rh,  nut  li^bU  in  color; 
disaftrccable.  not  pltaoant,  to  iliv  tuUi:  distn^tcfnl  to 
ihe  bew,  and  not  uiveteil  by  them ;  iinwlial«sonic  (or 
irfnt«r  fnod  for  bee*.  &nd  posiltvely  Injurimis  lo  Itnu^y 
which  U  to  be  placed  on  ilie  niark«t. 

Yet  tbis  bark-louse  cluiid  Iiuk  ila  lilvM-  lining.  In 
«arly  sprlug.  tmUnr-  the  fl»wpra  l>laam,  it  B[tmulat«a 
th«  biicn  tu  Ltictr  lilglieil  «nd*ftvor  in  brenlSnf,  mo 
thni  w«il-siock«d  cftlonifti  gr^tt  th«  ctovcr-bloom. 
Tlie  ajiiitrist  Km  only  to  oxlmct  this  duk.  Ill-tUtvured 
fauiii>y  Mt  the  dawn  of  ttto  clover  muoii,  lo  convon  » 
McDiIng  III  liilo  an  uiiiiiixeil  bleuinK  ;  eipeclldly  lu 
■  bi*  cuccld  DM^Ur  ii  tniujtlljr  luiminil  u  lionej  forvai^ 
nus  tnAiiiiruclurinu  purpnmrs.  m  tlie  maklDi^of  pHut- 
tr»'  rolls,  Ihtt  flnvorin^  of  cigmrs,  and  ilic  muiiutactUTv 
of  l)onisy-«akM.  Knowledj^e  «nd  i^&iition  mi  l!i«  jiArt 
of  tbe  bue-k««pcr  will  l<oGp  thin  dnrk  hntiAf  wliolly 
Bepnra(«  from  thn  other,  *nil  Unit  oliruluW*  nil  li&mi, 
and  mkko  Ihi-  forincir  ot  uo  small  ttdvontai^  tu  him. 

A.  .1.  OooK. 


liVOS'OMY  OF  FUEL, 

How  ruudi  emx  \m  seuflmplUhcd  iii  tlte  way  of 
•eon  II  mi  zing  in  fii^l  U  nhown  bf  the  r«snlU  obtAlnM 
Ut«l7  on  a  triji  o(  the  Uiirgos,  >  fm5bt-»C«am»  built 
to  c«rry  c«rgo  dienidy  at  a  ■low  apevd.  Ucr  ciigiuos 
are  on  the  triple  coaipouDd  syftenii  whcra  iJio  steam 
—  in  this  case  from  a  bollcr-preeaiire  of  a  hundred 
ADd  alxijr  pounds  \ier  sqiiart- inch^i*  fxpandiil  in 
tlirve  cylindcm  in  miccfuiion.  Tlii;  Kvvmiie  spvcil  nt 
iH>-a,  In  all  witalb«re,  U  vfi-r  R<>»rly  li>n  imIIm  par  hour. 
In  a  Toyag*  from  Plymouth,  Eng-.  lo  AlMamlria,  on 
the  wiy  to  China,  wiih  a  cargo  weighing  5,filX),0iKl 
pound*,  and  in  a  diiiAncc  of  :},380  aiil>e»,  the  cuii- 
KiimptJon  of  cohI  was  U!0  loijs  (or  'iii2,iVi  pounds), 
belni:  at  the  rale  of  33.3  pounds  |M:r  mik,  <>r  M  nf  a. 
pound  per  ton  of  carsn  per  tnllc:  in  otlirr  words,  half 
an  ounce  ot  coat  propcllvit  one  ton  of  i:ars<i  one  uiiic. 
The  AafJrooit  yaieUe  yery  iieallj  sajsi.  ■■A«»nmitiit 
that  paper  is  aa  ftHdent  a  ftiel  as  oual.  we  ham  only 
bibuni  a  lollvroii  board  tbi>  sIi.'araertDgeiii<rMoand 
utiliza  «tiou  gb  energy  to  transport  ono  ton  of  (r»lglit 
one  mile.  It  i*  difficult  t«  realise  tbat  «o  trillinii  an 
act  U  burning  a  letter  Involves  such  a  waste  of  iisi.-(ul 
enei^,  or  can  have  aiiy  reference  to  tlie  energy  sufD- 
cieiit  to  perform  a  feat  which,  under  Icsa  (avontlilr 
eiretimatknce-f,  requires  a  couple  n1  horses  nod  « 
tMntatcr  for  about  half  an  tioiir" 

We  may  cranirast  with  b<.-f  perforaKUicc  that  of  the 
Kteamthlp  Drsgon,  of  the  Uuifin  line,  wheM  ovBrj 
thing  is  Mi^rll1i'<'d  to  "pepd.  The  Owgon  hu  engiiirs 
ot  13,<MX^home  power,  l:i  1>(<il<.-r!,  7-  luniac^  a  cwfo 
capacity  some  srron  or  eislit  llmc-i  thai  of  the  Bnrgos, 
but  intended  for  passenger  business  lArf>ely,  allaliis 
anarerage  tpeedof  17, tt  knot*  for a).B  miles)  perboiir. 
and  burns  337  lous  of  i^oal  |>rr  hour,  combust  Ion  tak- 
ing place  at  the  rale  »[  over  It  tons  of  coal  for  ^jirh 
mflo  traversed.  The  eosi  of  her  coal  for  the  voyage 
Is  put  at  conilderably  over  t:1!^,<loa 

The  best  locomotive  pciformaiiM  in  thi*  country  of 
which  there  1*  Mitfaenlic  rooord  glres  a  coosunptton 


of  about  two  oiiucc.i  of  c»al  per  ton  of  freight  hauled 
one  mile,  at  the  rate  of  thirteen  iiiiles  pwr  hour 
Including  tioiipagca,  and  risini  to  flxe  or  more  ounces 
per  ton  prr  milron  gmdMof  from  flfty  to  sereniy 
feet. 


EXPLOStVES  Ai\D  AHAtOR-I'LATE. 

Drnixa  the  lastseMion  of  (Mingivea  the  theory  wm* 
advanced  thikt  tbe  effect  of  a  utoderat*  weight  of 
dyuamilc,  exploded  in  oonlacl  with  the  plates  of  a 
modi;ni  anuor-clud  ship,  wuuld  be  diiasuxiua  to  the 
vessel.  The  ^ltvat  bureau  of  ordnance  hoa  leuod 
this  l)y  exploding  chatx^  <^'  Kun-cnLlon  and  dyna- 
niif'!  virjlng  in  wHgbC  from  five  to  oue  hundred 
pounds,  against  a  vurllcal  target  composed  of  nine 
layen  of  one-ineb  U'rouKh^i^on  plnlvn,  strongly 
baelccd  with  twenty  incite*  of  woorl,  itnd  ttraccd  *o 
as  to  represent,  as  well  as  possible,  tbe  aUTueas  of  the 
sides  of  a  ship.  Thougli  (iiuc.h  more  work  was  dune 
tlian  it  is  likfly  woiihl  evur  lie  jierformcd  Bgainat  tb« 
armored  side  of  a  ship,  the  target  wiui  not  matcrUilIy 
Injured. 

Intbeeourseof  thescexperlmoinsit  was  apparently 
shown  tliHt  the  point  at  wlijeh  a  chsr^i*  of  n  hlgli 
explosive  is  Ignited  lias  an  imiKirtaut  elTeet  ■t[>on  the 
work  done,  since  tlie  effects  vf  these  charges  were 
readily  Increased  or  dImitiUliod  very  materially, 
according  aa  they  were  Ignitctl  on  the  side  away  frou 
or  Adjacent  lo  the  plate;  and  this.  lou.  not w I tha land- 
ing the  UisLuncc  butncAu  th(![Kdnis  of  i^fnilion  in  tlie 
two  cnaos  wu  only  i  loot.  Ii  is  chiiniud  that  this  nv 
Biilt shows  thatllie  charge  of  a  tilgli  explosive  cannot 
fundah  any  tamping  eHect.  but  that  to  produce  the 
greatest  effect.  th<-  ignition  inuit  be  nt  some  interior 
point  of  the  explosive,  wall  toward  the  rcnr.  IL  »\*0 
appeajn  that  the  ellecta  do  not  increase  prupurilon- 
ally  to  the  Incrcaite  of  thi*.  cliarge  when  the  ignlii'm 
surface  rcinsins  eonsiani. 

The  gr.idual  Ignition  of  the  charge,  even  In  the 
cnsitul  511  I'ioli-iit  un  exploilve  as  gun-cotton,  wiu 
strikingly  illnstra.ti'il  iiy  the  fiict  that  when  tw«nty-«lx 
pounds  of  wet  compivssed  disks  ot  tbnt  material  waf» 
piled  upon  an  iron  pinte,  nod  exploded  from  tlie  top 
(without  tamping  or  cover),  accurate  improsions  •<[ 
the  lott'cr  disics  hi  tho  pile  were  stainiicd  upon  tbe 
iroji  underucaili  ihciu.  In  this  case  lliere  did  not 
■eeni  in  tie  the  least  doulit  concerning  tin-  complete 
explosion  of  tin-  ehargc. 

Experiments  were  also  successfully  made  lu  firing 
shells  cbarsed  with  gun-eolton  from  oniinary  ilfled 
cannon,  twi'Ive  rounds  being  liivd  from  the  tweive- 
poiiiiil  howilscr,  nnd  thirteen  r<>unds  fromlhi*  eighty- 
Ifuiind  br»H:h-hiadiug  riQe,  and  llie  ordinary  H-r- 
tIcc  cbtirgcs  of  gunpowiler  being  used  in  the  gun. 
Three  unfuiicd  sheili,  charsed  with  gun>collon,  wciv 
tired  fmui  the  eighty-pounder  against  the  target  uaed 
in  llin  dytiuniil.r*  expiirlmnnts.  The  shells  expJ<ided 
with  great  violence,  on  impact;  but  the  dnmn^n  to 
the  target  was  very  illglit,  as  the  explosion  took  place 
before  any  practical  penetration  was  effected.  In 
view    of  recent  successful  expcrluicnts  with  «  fuM 
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■inlgiiwil  u>  eiptoilo  wtti  guti-cotion,  th«  bureau  hu 
ttnilcreatiBidnniiinn  s  plan  of  «  pi«c«  wbick  m  iii- 
tMtdcd  to  prvjeci  »n  nrrial  torpodo,  cbugod  wtlh  » 
buiulrvd  pounds  ot  wet  Kun-cotton,  to  bo  aiplodcd 
uveror  upon  ui  enemy**  deck. 


RBCKST  RUaSIAH  GEOGltAPillCAL  EX- 

PLOHA  -noNs. 

At  Ihe  ni4wijn^  of  tlie  phyilca)  Miction  of  Ibc 
Inip«rUl  Ruuian  g«<traphlcftl  •ocicty,  lieM  liec.  (i, 
tn«iitloii  w«.»  made  of  Mvlnlkow's  vckeoloxical  re- 
•MTclicj  In  tUctlLiUict  otTrolUk  and  in  tin?  prov- 
ince of  Mobjlow.  K  few  Uiniuli  iLnd  prcblatorEc 
txiUdlii^  bad  b««!ii  euunlnrd,  ainone  which  Sd^Iiil- 
tom  dainiMl  Ui  bav«  discovered  cramleelit.  Pro- 
fcworSorokin  trmv«|]«d  In  ccntriU  Tliinn  Shan  from 
WernoJ*  lo  the  ls«]ik-Kul,  itienm  by  thp  tTln-Kbom 
Pui  to  tbfl  Naryii  rnllrv.  And  by  Mnrt  Pan*  to  Na- 
U4ni;han  in  Frrgliaba.  Old  buildiut;*  vtm  found 
AD  ll>c  sbotD  of  tlic  Iwvk-Eul,  but  uo  traces  of  any 
undttf  tbfl  iroier.  Llmnitonca  of  very  new  funnaitoii 
frKK  diKovered  in  thr  Inke.  Profesaor  Hutchhetovr 
K&re  a  nmin6  of  Kotubln's  iraveli  in  ibc  iit«ppo  >>(ist 
of  the  C'juplui,  including  %  \t»n  of  the  old  bedi  of 
the  Aniu-Uaris,  wiiicli  wim  followed  by  su  lnt«Kib- 
Ine  (liMiutMtoii  in  r^gurd  to  Xheta  b«<li. 

At»  latvr  mveiingof  Die  (ociety,  I>tc.  IT,  Mr.  I^b- 
ur  read  h  conimunl<«iion  on  Ihe  country  and  triU-a 
oo  the  Afchon  fronUcr.  I[«  Aral  nscallml  his  n> 
mulu  maitie  Wt  year.  tliAt  ihv  only  means  of  thoi^ 
oughty  subduing  ttwi  Tiirvinnan  iicppL-  wni  to  annex 
Urrv.  luid  tbat  it  wax  comparatively  ea*y  at  that 
time  on  accmtDl  of  the  preilige  of  Kiimid.  His  ex- 
pwtatlona  bad  be«ii  more  tban  realiBUtl,  u  not  only 
Herv  bad  bei^i  peacefully  unnitxed,  but  tb«  connlry 
of  the  &ir7l»,  anuthern  TiiKOinaoia,  had  lubmilicd. 
Ttto  peaceful  annexation  of  Mcrv  wa*  nid  la  be 
[Mrtly  due  (o  Ibu  convktlcn  of  the  pco|>le  tUat  tJif-y 
VDoJd  never  bare  peace  arblle  tbere  wa*  not  a  jiuwer 
ttroo^  raongb  to  enforce  il.  and  that  RuMia  was 
Ihlt  pouer.  AIiertlMt  an1>>i<clii'n  of  Merv,  the  Kus- 
tians  cjuoe  in  Rimiacl  with  the  Saryke,  who  had  ))ecn 
hitherto  rery  little  known.  L<Msar  found  a  grtU. 
dtfleretice  between  tbe  nnlivM  of  JalAtan,  near 
UefT.  and  of  Penite,  wbicli  is  farHier  Houlb.  Tbc 
former  are  very  poor,  not  even  iHjs«<.-SBliii;  iJic  eom- 
modiliea  muat  ptixcd  by  iioinad*,  vIk.  ,  eood  Beld- 
teota,  fast  biirt«.><,  etc. :  while  this  kind  of  wealth  la 
more  abundant  in  rcnde.  Tbe  people  are  nut  ni- 
llrely  twniadlc,  but  know  aomeilibig  nf  a^inillnre. 
Tbey  malte  ntte  (if  ariStlcliJ  irrigntion,  Ibnngh  their 
meihiid  iif  Nt'irint!  an*!  coiiiiucting  water  Is  very 
CfUHle,  and  iliey  knnw  iiothtng  of  leri*ll!n|;.  Lesear 
maile  the  interesting  di*«>v«r>'  that  the  mountains  in 
Uie  wull)  are  very  l«w.  and  composed  of  soft  strata ; 
vblle  the  same  chain  is  much  higher  and  ataeper  Lit 
the  weal  and  cvl.  TheSaliira.  a  small  tribe  lirlni* 
near  Uerv,  are  very  pmtr.  tin-  i>robal>le  reason  being 
Ihe  b>DS  cvMallon  fr»m  robblikg  expeditions,  while 
agrieulLitra  and  »tock-r«lsing  are  rt^niletMl  iniecure 
lie  IneiuslolU  of  their  neighbor*.     A.  WnxtKor. 


EMMERICH  ON   TBE   CHOLERA'  BACtL- 
LUS. 

TuK  XoMel  «f  Dee.  27.  ISM.  gives  a  very  loUr- 
esUng  r^mtmi  of  a  papor  by  t>r.  Kiulolf  Kmioericb, 
which  is  to  l>e  published  Id  Iho  foitbcotning  nnmtwr 
of  tbe  Arehlojur  hf/tjleiu.  The  remarks  are  taken 
from  advam-c  proofs,  and  the  orlKlnal  article  has  not 
yet  nrac]|i?d  ns.  The  nbMrrationi  were  made  during 
Ibr  epidemic  In  Naples,  and  at  the  Instance  of  tha 
Bavarian  govemmenL 

I>r.  Kmmericbdid  net  limit  bimsiilf  to  nbacrratlana 
upon  lh«  comma  bacillus,  but  atlempt^'t  to  diacovae 
other  orgsnismv  by  means  of  rariuus  cul tare-media 
and  mvthoda.  lie  procured  blood  upon  a  *t«rtllxc4 
platinum  needle  from  Ihe  median  vein  of  a  yonng 
woman  In  cullapae  from  ctiolera,  and  about  six  boun 
before  iluib.  Ho  litoctdaird  ten  tubei  coDtalning 
nutrient  gelatine  in  three  plscvs  each,  and  found  ov 
gnnlsue  In  three  of  tbem,  the  oilier  (even  remaining 
sterile. 

11)0  organisms  were  all  of  one  kind,  eyiiiidricai,  with 
rounded  ends,  and  occurring  singly  or  iu  pairs,  llio 
loiigLli  beiiiK  aiiout  one  and  one-baif  times  more  than 
their  wlillh.  Tbey  |TOW  at  ordinary  temperatures  In 
nltKhllj  alkalini!  nutrient  gelatliM,  which  they  liquefy 
Id  sobd  opaleKi'iil  |iatcti«s.  lender  a  low  power  (M")* 
ihi^colohin*  in  ilie  doepor  portions  of  ibeKftiatinapra- 
*ttat  the  furm  of  a  hone:  those  mora  soperiielal  an 
like  flat,  circular  iniiMei-sbeHs. 

Thu  deeper  colonics  are  yeilowisb  brown  by  traot- 
milteii  light,  wlilto  by  refiecled  light,  and  arc  floely 
granular.  Thoaeon  llie  surface  are  p&le  yellow  In  ilie 
centre,  whitish  at  the  marcin,  and  spread  over  tha 
geliitlnc  in  a  fllm. 

Tiieie  or^anlnoi  were  eulUvated  from  the  blood 
aiiil  from  lb»  inleninl  oi^nna  of  nine  persons  dead  of 
ebolets.  They  were  most  nuine-roii*  in  the  kidneys 
and  liver,  theit  in  the  lungs,  and  least  abundaut  in 
nbo  spleen.  Thoy  wera  found  in  sections  of  the  In- 
testines and  kidneys  (other  organs  not  yet  examined), 
and  in  very  targe  numbers  In  the  dejections  and  in- 
testtne*  after  doatb.  They  irrew  in  every  culture  ex- 
periment wilh  alvlnif  chokra  material,  whereas  tbe 
comma  bacelltl  only  occurred  in  some  cstsm. 

lno<-nlAtionejtp<!rlments  were  made  at tbfl  Hygienic 
institute  of  Unnicii  in  conjunction  with  Dr.  Seblan. 
The  animals  useil  were  mostly  gnlnoa'p4g>,  and  symp- 
toms were  produced  similar  to  those  of  cbolcra.  Ttio 
changes  notlc(«l  varied  front  a  nimple  dttnquaniatlve 
catarrh,  wltfa  rlce-wal«r-llke  tntrstinal  oontenlOi,  lo 
linmorvhuRfc  i-xudation,  and  destnictlan  of  the  mn- 
coii«  uoat. 

Tbe  Inoculations  wero  mado  by  the  injeetion  of  two 
drope  of  a  solution  of  a  portion  of  a  pure  colturo  Uto 
sizi:  of  a  pin's  head  hi  two  drams  of  water  into 
the  lungs,  or  sulrcutaneoualy.  This  produced  an  111- 
oeMiof  from  Ave  to  six  days,  with  marked  ebangae 
in  the  InfestlnaL  mucous  racmbrmne.  The  injeclfoti 
of  a  lar^e  tiiiantlty  produced  death  In  from  MXletm  to 
thirty  hour*,  but  with  much  less  marked  chanttes  in 
tbe  intestinrju 
The  publication  of  the  fnii  pi^r  Is  awalt«d  with 
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vaiygreiitliilerast.  Ae  |inui&nt,  nnd  bRfnn>  wo  knnw 
ttu  exact  ct)iiiliU«n;(  imdiir  which  th?  «!q>erimrnu 
mre  performod,  IC  is  im|io«tiibl«  to  forui  a  oorrvet 
jOdgTuoiitSD  to  llieir  rnltK.  The  nambvr  of  npcli- 
t)oii>,  and,  til  fact,  aU  the  deuila  cf  tlic  vrorit,  ttt 
DKcdcd  In  order  to  a  jusi  csiliaau  of  Iia  con-Gctnesa. 


TBE  saEyriFfc  pitmcjpiEs 

AGRICULTURE. 


OF 


UvDPJt  Uie  will  of  its  foutwlcr.  llio  Sh«r- 
anlinii  profcesor  ortrolany  in  Oxfon]  uitivcraitv 
was  to  liold  ftlao  tbe  Sibtborpian  profeBsorship 
of  rural  eoononiy.  T!a»  dutic?  of  botli,  but  of 
the  latter  moro  partictilari.v.  rrcre  ]>erforined  by 
Dr.  Daiibem  H'iillelii*lK-k)  lliis  bouorublo  po»t. 
1Ii»  irntuediatQ  euooessur,  wu  stippo^p,  g»ve  liS« 
ittU-tition  to  Ihe  bol&nirnl  cli&ir  ;  and  llifl  prea- 
cnt  inciimbenl.  holding  the  -inrtPiit  Sheranlian 
profi'fisorsliip  only,  will  doubtless  give  a  fresh 
impulac  to  l>oUiaic»l  etudy  in  the  univcreily. 
Under  »  obuncerj-  denree,  thp  Sihtborpian  pro- 
ftWBarstiJp  or  rural  pconoroy  is  now  indcpcnd- 
eatly  MtftbliBbed,  and  ite  duticn  dcDntd  "  to 
lecture  on  the  acifnliflc  principk-ii  of  aKricul- 
tiirc;"  iliL-  aiaotmt  of  aerrice  is  raised  fVom 
•  ODe  public  lecture  in  each  term '  to  twelv*  lee- 
turea  annually  ;  mid  Dr.  Gilbert,  for  forty  yean* 
the  aasociate  of  Mr.  I>a(*i^8  at  ltotbainKli.'d,  and 
Ptill  8o  a»80Ciat«d,  was  called  to  fill  the  chair. 
The  contiotious  and  vrell-coiicertcd  work  done 
by  these  two  men  during  the  last  forty  or 
liny  years  la  now  fairly  well  known  and  Appre- 
ciated in  all  ficicntiHc  circles;  thanks,  espe- 
cially, to  the  extensive  pnbUcatton  of  a  great 
part  of  the  resnlU  in  the  Tranaactions  of  the 
Royal  society.  Mr.  Lawi^s  began  his  systv- 
Dintic  inreatagatioDs,  wc  believe,  while  he  waa 
an  undergraduate,  more  tlmn  half  n  century 
ago,  by  espcrimcDting  with  manuring  eab- 
stanocs  upon  plantH  in  puts ;  and  when  in 
1634,  on  attaining  his  majority,  be  oame  iiito 
hereditary  pof^session  of  the  manor  of  Koth- 
amated,  he  al  once  mt  on  foot  tlie  eyiilemntii:: 
exiwriment^  whieli  ari;  «lill  in  progress.  It  18 
understood  that  he  has  made  ample  provision 
for  their  continuance  in  the  ftiture.  Although 
it  could  add  nothing  to  hiit  scientific  fame, 
it  was  in  tltting  recognition  of  hi»  services  to 
bis  oouotry  thai  this  inheritor  of  a  handsome 
landed  estate  and  a  noble  old  manor-house 
waa  iwoently  made  n  baroni>t.  Equally  Hlling 
it  is  that  Dr.  Gilbert  should  now  be  called 


hln4a<tiayt  to  tht  windy  nf  Utt  tctntl/tc pr^Kt^plet  ^  otff^ 
rh-H..  I.I..P.. 


nllBrr;  bclQo  Uic  InaiMriinil   leelsr*  drill 

At  VBlrrntiT  nUKUio,  Oxfatd,    By  .TiMlr>  llnrMT  < 


nd  Uay  «,  ISMI  al 

Git.aaBT, 


ii|>on  to  pivffcnt,  in  com |>nrati rely  11  ntec^hnieal 
form,  the  general  rcBiilta  aud  iippliciitions  of 
his  arxrumulated  knowledge,  and  lo  inform  lli« 
minds  of  those  who  will  in  great  part  become 
landlords,  or  countr>'  clergymen,  or  statcstnci), 
to  whom  such  iuHtrueiioti  will  form  a  pro|)er 
and  a  veiy  important  part  of  a  liberal  educa- 
tion. 

Dr.  Gilbert's  nunierons  scientiflc  associates 
and  personal  friends  in  the  Tnitcd  States,  and 
not  least  those  who  had  the  pleasure  of  meet- 
ing him  during  lib  two  vLsitA  to  this  conntn'. 
while  Uiey  n-nd  with  interest  ttie  inongiiral 
lecture  delivered  last  spring,  ni-e  hoping  to 
have  before  them,  in  due  time,  the  remainder 
of  the  course  so  happily  begun,  niso  ils  pro- 
spective continuation,  U>  take  the  place  in  our 
day  whieh  waa  filled  forty  years  ago  by  John- 
ston's lectures  on  agricultural  chemistry  and 
geologj',  'A  good  deal  has  happened  since 
then,' "of  which  Dr.  Gilbert  can  give  exoel- 
leui  account.  As  an  introduction  to  such  an 
account,  and  to  a  popular  exposition  of  the 
I'euulta  attained  during  this  interval,  —  much  of 
it  at  Rothnmstcd,  —  nothing  can  well  lie  more 
lit  than  Ibis  inaugural  lecture.  Agrieiilture  is 
well  said  to  bo  'the  concentrated  production 
of  food  ;  *  and  the  scientiSc  priueiples  n|X)n 
which  improvements  in  the  art  of  concen- 
ti'flted  production  depend  are  drawn  frora  tlie 
chemistry  of  the  soil  and  atmosphere,  and 
the  chemistry  along  with  the  physiolt^y  of 
Yegctation  and  of  nmmal  life.  (If  course,  tlie 
subject  will  be  treated  by  the  present  Sibthorp- 
ian  professor  from  the  cliemlcal  side.  In  this 
lecture  the  history  of  the  subject  is  skotclied 
from  Sauftiturc'a  analysis  of  plant-ashes  in 
lfl04,  and  Priestley's  discovery  of  oxygen  and 
of  its  liberation  by  growing  plauls,  down  to 
the  rceearchcH  of  Licbig  and  Dumas,  and  end- 
ing witli  a  .sketch  of  the  systematic  field  and 
laboratory  work  which  has  been  csirried  on  now 
for  forty  years  by  Sir  John  Lawes  and  himself. 
For  the  di-tfliU  of  these  prolonged  experiments, 
;ind  the  full  discussion  of  the  results,  see  the 
elaborate  memoirs  pnhlUhed  last  year  in  the 
Transactions  of  tlic  RoviU  aoeietv  of  jAtndon. 


1 


CUADBOURSB  OS  INSTINCT. 

Frov.  p.  a.  Cmai>uoitrnb'b  Lowell  lectuivs 
on  instinct  have  reached  a  second  edition  ;  bnt 
the  author  has  neither  seen  rea»on  U>  alter  the 
statements  of  tlie  first  edition,  nor  fonnd  time 


/n  tf in'?','  if,  vft<f  (h  IA^  ttlnuti  Ifogr^om,  vtJ  Uf  rtiattmt  tit 
nt  In  autn.     Ujr   I'.  A.  L'aipaocaxK.     C  ' 
YarK,  Arfi<Wii><  mu.  IWS.     SB  f.     It*. 


(A*  A<<7Apr  iMnnvi  (n  fliiin.     Ujr   I'.  A.'L'aipaocaxK.     {I^VMiwl 
rdtUai,.]     itw  y  -  -  — 
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to  ioccir|>orati->  in  lids  ono  tho  new  uiatviiAl  lliut. 
HA  111-  U'iU  IIS,  lie  lias  prepiinMl  for  a  euiittniia- 
UoD  of  bis  diiicu»t)iuii.  This  new  niiitvriul  in  to 
appear  mx>d  ia  unulbvr  form  ;  sind,  uiiUI  it  sp- 
peara,  *re  must  postpone  aay  dctuilt^d  ciitioi^m 
in  these  coliiiims  of  onr  aiiUior's  known  rlcws. 
ThAt  lltf  IxKi);  oontniiis  inooh  f»)r  (li«<.rii3t(iun 
of  Ibeoricn,  and  x  vcr/  ri'!i<Inblc  i-ollft<^ioa  of 
facte,  if)  pUiii  enough ;  ami.  on  the  otlier  band, 
on<>  need  not  dwell  on  the  consideration,  tlmt. 
in  tbcir  prviwnt  form,  thfi««  Iwtiirea  cmmot  be 
conHuluri'd  na  abreast  with  ibc  iuIvddix-  of  so 
nipidiv  growing  a  study  as  ttii»t.  Wi'  tituill  add 
hen>  only  onfi  criticism  ;  namely,  that  there  is, 
in  tiiis  work,  oim  obvious  inipcifeotioii  thai  has 
••specially  to  do  with  our  author 'k  prinoipid 
purpose  itiM^II'.  I'rofcsHur  C'ha<lbotiriie  studies 
instinct  in  nnimab  thnt  he  may  tiirow  nioni 
ligfal  on  tliv  place  and  relations  of  instinct  in 
man.  Bui,  Jtiet  nlien  be  4.-ome8  to  speak  of 
hiunao  natuie.  bU  p«ychologioai  fouudntion  is 
•0  antiinated.  tliat  all  his  lenmin^  helps  ns, 
his  renders,  but  n  little  way.  It  is  the  old 
»cb*natiiccd  and  abstrscl  psyeboloj^  that  ia  in 
hU  mind  tbruugbwiti  will)  its  -  rational  '  und 
'  moral  natures  '  of  man.  with  ilN  mure  or  less 
complex  sobemo  of  subdivUions  in  each  of 
tbi'M*  -  natures.'  and  witli  its  uuttuii  of  nil  &b- 
etmctly  dcfliia-d  bierurcby  of  huiniui  powers. 
For  vcr)-  eiemKnturr  inBtriiction,  not  in  psy- 
chology in*  siicb,  but  in  mocalx,  this  old  psy- 
chology will  still  do  wfU  oiiougli,  iiu  doubt,  as 
a  sort  or  rou^  working  hypotbe«Li;  but  the 
scbeiae  ia  unreal,  and  modeni  psychotogj-  finds 
little  use  for  it. 

Kor  Uiis  renson  it  Is,  thnt,  whpn  our  mitbor 
draws  an  elaborate  parallel  between  the  func- 
tions of  the  sense  of  obligation  and  those  of 
the  inatincla,  we  feel  that  tlie  nndoulite<l  actual 
likeness  of  these  two  .lets  of  phenomena  is 
distcjrl4:d  in  his  iluM-ription,  for  the  sake  uf 
fitting  the  Tacts  to  an  a  priori  notion  iiboiil 
the  '  higher  spiritual  nature'  of  man.  When 
be  gives  ua  aa  elaborate  diagram,  re)ir«sei){iti^ 
lb«  place  of  the  iusiiuets  amoug  buuisn  fuaiU 
ties,  ne  fe«1  that  this  diagram  rcpn^'Hentt;  a 
sort  of  stutfed  soul,  badly  mounted,  as  it  were. 
and  no  living  soul  of  man  at  ntl.  When. 
again,  nii  argument  for  JnimortaUty  i>e«ps  out 
f^ia  bubiiid  our  autbor's  clauiflcatioa  of 
the  belief  in  immortality  as  an  instinctive 
human  liclicf:  when,  in  fact,  we  are  told  ttiat 
ODc  instinct  oaght  lo  be  m  welt  founded  sa 
■notlier,  atMl  that  tlic  belief  in  immortality  is  as 
much  an  instinct  as  is  Ibe  instinct  of  an  insect 
lo  lay  eggs  in  nutumn.  — we  feel  only  a  sense  of 
vcxutioii  that  nu  ill-conducted  analysis  of  hii- 
utan  nature,  accepted  by  our  author  from  Irmli* 


tioD,  should  b«  used  by  him  for  such  a  purpottc 
in  a  scientiflc  course  of  le<.'t«re».  Why  mis  to- 
gether utterly  separate  lines  of  oouciileration  ? 
Our  Ivelicf  ill  the  real  goodness  of  tbioga,  and 
in  the  worth  of  life,  gains  no  whit,  aixi  can 
ouly  lose  force,  by  being  confiisod  wttli  Investi- 
gations into  external  physical  phenomena,  or 
even  into  the  laws  of  the  sequence  of  meDtal 
stales.  That  tradition  has  long  since  sane- 
tionnl  this  confusion  is  no  Jnttifiention  for  it 
hei-e. 


JtHCEyT  TBCnSlCAL  BOOKS, 

Caix's  algebra  contains  two  entirely  dis- 
tinct essays.  In  the  Grst  of  tltem,  with  the 
hope  of  making  tbe  treatn>eiit  of  negative 
quantities  clear  to  the  sttideut  of  elementary 
mathematics,  the  author  reprusonts  real  qtianti- 
lies  in  tbe  uaualway, — by  lengths  laid  otTupoQ 
a  straight  line,  towanls  Uie  n^rlit  from  n  Qxed 
origin  on  tbe  lino  if  the  quantities  are  jMnitlvc, 
towards  the  left  if  they  are  negative,  —  aiHl 
develops  successively  the  nilcs  for  algebraic  ad- 
dition. snhiraeUon.  mult) plication,  and  divis- 
ion, by  the  help  of  thi*  concrete  conception. 
The  rules  thus  obtained  arc  then  shown  to  be 
generally  applicable  to  all  problems,  whether 
tlie  dilTerencc  between  positive  and  negative 
(laantitiea  iu  ihvm  ia  one  of  opposition  in  direc- 
tion or  not :  and  the  essay  closes  with  some 
remarks  on  the  generality  of  fonnulas  of  trig- 
ODOuietrj  and  analytic  geometry  prored  for  a 
single  case. 

In  the  second  essay ,  Professor  Cain  describes 
some  method?  common  to  all  sciences  of  rea- 
soning, compares  and  illustrate  by  examples 
the  analyticid  and  synthetical  methods  for  tbe 
solution  of  problems,  nnd  finally  diseussee  a 
few  examples  in  tintling  the  cquatiou  of  loci, 
where  «K>mc  .lolnlions  arc  lost  in  the  course  of 
the  work,  or  where  some  Rtrniige  ones  are  in- 
trodoced.  The  dietauce  of  the  point  /*  from 
the  point  P  seems  to  be  written  indifferently 
PP'  or  P'P.  The  little  book  would  do»ihtIe«s 
prove  iBtcrestingandsi^gcstiveto  noyBtudcDt 

SyatnUt    almhrtt,    (r  tt,t  aletbra    o/  •tlfthmtt    mtmtirtt, 

fiat„ii~   -(.,..     ttvlVuT.  W.Oiis.lT.R.     NoTMk,  r« 

A'aif'  '.'.us  >Mtranil'>  K.  »r...f<>.  Tt-I    W  p>    is*. 

AKti><  K  < .  .L>.ii.>iT.    IivH  r»rk,  I'liH  .VattriH.t,  l&M.    |Vu 
:r«.lr>n.]'i  «,  «-f.,  .Vo,  :4  )     1*0  p.    24*. 

SMiUa  iitni^iif:  IKt  Mtoryif/tbidkiiiuatnrrmnitK  mcii 

A>iHtiaWiMu>v.    N,;*  raik.>)nJM«fr«i»il.ll)M.    (Vm 

jrMini*,l'..«.«>i-,  ;<.■.  TT.)     11*1..     «•. 
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of  mallicniiLlicn  wlio  would  S|wud  b  couple  of 
bourn  in  perusuig  it. 

Tte  biscorioal  part  of  Abbott's  '  Tesliog-ma- 
diiiies '  ia  vcn'  brief,  aud  oousisbs  of  little  more 
Uiaa  a  cataloguo  of  m:ichlu«8  bulll  »nd  iisoxl  In 
the  UiiitM)  Stutes  bcfui-e  tlio  w»r.  Tbo  «econil 
part  of  the  volume  treats  of  the  constructioD  of 
testing-inacliineH,  and  tb«  a[jpliancea  iiacd  villi 
thrai.  The  author  describes  vorv  Hilly  imd 
clearly  tlit  apparatuft  made  by  the  I'.iirbauks 
cnnipanj.  ami  iniicli  more  briefly  tbo  murliiiics 
of  Knwr^-.  Rtpble  IJrotbeis.  Oill.  niid  Olsen. 
Tbf  rpmnindor  of  the  book  relates  ifi  thRiiseof 
tile  tc»liii<;-iiia<^'luiit.s  and  \Till  be  foiiuil  ii  txiu- 
veuieiit  lismibook  of  iiistruction  for  be(];iniitrs.  ^ 
It  pnintii  out  certain  precnutioua  wbiob  must' 
be  laltun  before  hikI  during  a  test ;  spuiik!;<  of 
the  appeiirar<:()  uf  tht?  fracture  as  aii  iudiattion 
of  quality ;  abows  what  elTect  is  prudnued  ujioii 
reanlts  by  x-ar^ing  the  size  of  the  speeimen, 
the  time  of  making  the  lest,  nrtbt'  teni|)oratui-e 
of  tho  plocu  under  cxamiufttioii ;  and  givi^s 
several  valujiblc  tables. 

The  author  has  apparently  been  very  fortn- 
nali'  in  nbljtiiiiiig  di>flnite  iiiflienlioiiH  of  tbe 
•  ebiatic  limit '  by  a  nnHhoil  which  ho  dcsorihtw 
on  pp.  84  and  I3W.  As  shown  on  bis  dia- 
grams facing  p.  S^.  tbiR  limit  in  indicAted 
by  R  abarp  change  in  tbe  direction  of  the  *  strcsn 
strain'  line,  aiuuiiuting  to  nuirly  90°,  shortly 
followed  by  a  midden  return  of  tJie  line  to  ite 
original  direction. 

Tbeae  two  pointttofinQcctiou.  occurring  ao 
unifonnly  in  au  otlierwise  n-gular  curve,  would 
&iH!iii  to  |X)iiit  <|t]tt(!  Ktioiigly  to  saniv  [wcul- 
[srity  of  his  apparatus.  Indeed,  we  lihould 
e-Xpect  something  of  the  nort  in  the  iiho  of  a 
t08tiiig-mae1j)uo  drivi-n  nt  it  uonBtant  api*ed,  a« 
soon  ae  tbe  l«8t-piecc  begins  to  strotoh  faetor 
than  tlie  rate  of  the  machine  The  aiipareiit 
elnslio  limit  obtained  in  thin  way  would  not 
depend  wholly  upon  the  inntcriAl  tcitod,  Init 
eould  Im;  made  l«  rary  by  ohangioi;  tbi^  sfured 
of  testing. 

Aloitt  of  WinHlow's  little  ttxwtise  on  stadia 
surveying  i»  occupiiil  by  tables. — first,  of 
horizontal  distances  and  differenceis  of  level,  to 
be  UK«1  in  the  reduction  of  titadta  lle1d-ol)ser- 
vatiot»;  at>d,  second,  of  logarithms  (to  four 
places  of  dcoImaU)  of  sineit  and  tnugenta,  — 
lint  is  pifi-wled  by  forty-two  piig^s  dciot^^'d  to 
an  exposition  of  the  theory  of  stadia  tneasare- 
mcnla.  1'his  brief  explanatory  ]t»rt  would 
hate  been  more  satiafaetory  If  it  had  been  re- 
vised after  it«  spiwanincc  in  Van  NostranH'a 
engineering  magaxinet  so  as  to  obviate  the 
criti^^m  which  appeared  in  the  number  of  the 
BBme  mogaxinn  for  .Inne  of  last  year. 


In  that  paper  it  i.*  shown,  by  Mr.  R.  h. 
Wo«>dwunl  of  thu  naval  observatory,  that  tbe 
formula  expreasing  the  relation  between  ooii- 
jogate  distances  and  tlie  principal  focal  length 
of  n  lens,  or  system  of  leuses,  is  exact  if  proiv* 
erly  interpreted,  and  applies  equally  well  to 
any  combiontion  of  lenses ;  nod  that  the  ordi- 
nary formula  for  the  stadia  instrument,  if 
properly  understood,  is  exact,  whatever  may 
bo  the  number,  kind,  or  di^poflition  of  ibo 
tclefico|>o  lenses,  so  long  as  Uicy  arc  pro|»crly 
centred.  This  criticism,  however,  does  not 
affect  Mr.  Winsilow'**  statement  of  tlie  genend 
principle»  of  istndia  prnctice,  but  reuUy  con- 
firms our  belief  in  tbe  BU|)eriority  of  stadia 
measurement  to  ordinary  chaining.  The  eight 
pngi-E  of  tables,  prvviotisly  used  on  tlie  geo- 
h>{jical  survey  of  Penney Ivani.i  for  rwluclion 
of  observations,  wo  Ibink  will  bs  round  serview-v 
able  to  engineers  engaged  in  stadia  work. 

Lp  Vfin's  little  hook  was  prepared  originall, 
aa  a  scricH  of  nrtlcles  for  the  ^fechanie(U  vagi" 
titer  of  New-Yoi-k  City.  It  has  now  been  re- 
vised, extended,  and  re-writtcn  to  some  extent, 
for  publication  in  its  present  form.  It  ia  an 
elementary  trettti8(>  npon  the  indieator,  and 
evidently  intended  solely  for  the  class  of  ruridcrs 
to  wbicb  it  was  addressiid  at  its  first  H]»i)eHr- 
iinco, — to  those  "wlioac  oducation,"  as  its 
author  aays.  '-has  been  ami  must  be  ratlier 
in  the  engine-room  than  in  ib«  cIass>room." 
Its  publication  in  the  'periodical  fbr  which  it 
was  prepiirod  is  not  a  matter  for  public  criti 
ciam  :  nor.  perhaps,  would  he  Its  presentotioii 
in  tliis  later  form,  except  for  the  fact  tliat 
tlie  excellent  work  of  Porter,  its  reprotlnetion 
with  donbtfiil  propriety  \>y  an  Amencnn  editor 
and  publisher,  and  the  issue  of  the  work  of 
Mr.  Pray  (anotlicr  'expert'  of  imqnesitonahlc 
practical  experience  and  skill),  have  hardly 
left  a  place  for  it.  It  lacks  the  preeision  of 
the  flf«t,  and  the  thoroughly  practical  chanie* 
ter  of  the  other. 

We  find  no  satisfactory  dcsL-ii pUon  of"  the 
familiar  forms  of  ioBtrument  in  the  book.  The 
introductory  part  contains  »  misleatliiig  calcu- 
lation of  tbe  gain  in  fuel  by  expansion,  show- 
ing an  inercnfie  of  economy  whieli  is  never 
i-euchcd  in  llio  best  of  engines,  and  never 
even  aijproximal<.'d  In  ordinary  forms  of  the 
motor.  Till'  expliiiiatlon  of  the  Indieator  dia- 
gram, and  the  method  of  working  It  wp,  will 
be  useftil,  nud  will  be  most  carcfblly  fitudic<l  by 
tbii  readers  for  whom  the  book  is  pi-p|mred. 
The  fact  that  its  author  is  thnroiifjhly  famdlar. 
by  practical  use,  wiUt  tbe  iiialriniHMit  which  he 
describes,  is  evident  throughout :  and  this  will 
prot>ably  aid  in  aecuriag  for  it  a  sale. 
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EtKCTRIC  UGHTISO  /If  THE  UNITUD 
STATES.* 

I)b.  Khnct  Maob!!.  professor  of  applied 
I'liTsics  in  the  Koyal  iJolyltM-hitic  ncbool  of 
Dmafti,  vi»\U-<\  iln?  Tnitoil  StsicB  fn  I8S4. 
and.  bAviiij^  nin-fultj  cxamini'd  tlic  ditTcrfnt 
M-sl^mv  of  electric  lighting  ihere  in  voyuc.  pre- 
licnlcd  .1  r«itorl  to  Uicdircolor^  ofpiiliHc  iHitld- 
ing»  of  Ikrlin.  Tht-  Inrgi^al  portion  of  tim 
rejiort  is  devoted  to  tlie  subject  of  incatidMcrnt 
ligliting.  A  ccTlxin  spncc*  is  given  to  aerumu- 
lulon.  nnd  urc-lighliiig  i^  uW<  i-onsidurcd.  Tlit^ 
wrttvr  sUtti-f  in  bis  prtfai-v  tbat  bis  trawls  haver 
il«ppcnt.<d  in  tiiin  tbe  rotkviction  tluit  tbv  kuI> 
division  of  tbe  electric  light  br  mean^  of  tlie 
IleftWT-AIlenieck  diif.-r^ntlal  lamp  gives  ii 
greater  deprw  of  i«toadini-<s  llnui  i«  iKnthHilf 
Willi  Ibf  laiup  of  Jinv  of  tin-  Americmi  Bislcms. 

'Die  auUior  rnters  at  firfll  into  »  i.-oin|iaiiMin 
(if  the  rtMt  of  flectric-  ligtititig  iu  gciienil  nitli 
ilint  of  giiH  and  oilier  itoitroi>«  of  light.  Fie 
shows  Uint  nearly  iiindj-  |kt  cent  of  thv  CH^'rgy 
prodni-rd  by  the  onlinary  |;as-flante  is  in  llie 
fonn  of  hcnl .  leaving  only  nlwiit  ten  per  cciit  I  n 
tticfomi  of  tlic  mdiiitioiis  wbicb  appeal  to  tta 
aa  light.  lie  also  diaeusse^i  tbe  f«u))je(.-t  of  the 
lioxiona  ga»es  gi%eii  olf  by  illiiminiitiitg-gns. 
and  tli«-  poisononi^  <miii|)OuihI  called  by  Uitltois- 
Kc-jincnd  '  antbroiHXuxin.'  vrhic-h  necompnnies 
ibe  rarl'ortic-nci'il  gaH,  and  finds  nmrli  tu  eoo- 
ilemn  in  the  ime  of  ilbiminaLing-gna,  and  lunch 
j;ooil  to  exjiei:t  in  tht-  fiirllK-r  cxti^-iiMon  of  tlic 
iruauidrscenl  M-tem  ol't'leclrie  lighting.  When 
amotintor  li^Jit  nnd  health  are  oonBiacred,  the 
incandcvevnt  sv&leni  ia  eeonomical:  viewed 
from  iho  point  of  dollars  and  centa,  however, 
thUmnnot  Iw  proved. 

Tbc  author  givc-a  a  t^bort  biittory  of  the  dc- 
Tdopmenl  of  tlu-  dynamo-machiiu',  and  the 
mid«r  will  Qnd  bt^re  a  Iwlter  aiimmary  than  in 
any  aimllar  work  wttli  n-bioh  we«K  nei]iiaint«d. 
'Pie  imc  of  iliiigruin»  an<l  mudest  cngmvinga, 
Itiaieiul  of  th«.>  full-|»i<;e  ilhislrations  of  many 
frecnt  Irentiaea.  is  eep<;cially  refrt-shinn;  and 
ftiinfortiiig  to  one's  (xxki-t.  'Hie  bead  is  Qllcd, 
whlk  the  )K>i-k{'t  is  ttai  ik-pleled,  which  cuniiQl 
be  ««id  if  one  buys  rooflt  treatises  on  electrir 
hghting. 

We  learn  from  the  chapter  on  the  Iii(?3inde8- 
vtnt  light,  that  !Swnn  nnd  K>UAon  cunie  almost 
•imultaiieouHfy  to  the  invention  of  tlie  earlmn- 
fllniaeul  lamp,  which,  indci-d.  hnd  been  uaed 
iu  ui  imperfect  way  liy  inrentora  long  before 
litetu.     liotli  Swan  and    l-^isuu   reached  the 

J^Ott  mlitfriirAr  hilnrStMita."  Ull  bcMiMcrcr  bar nrk»l dill- 
ier  tk  drn  VfrcmlUcn  e^Mm  Sof^-fouttnu  xu  rtnlnr 
Tflr*li>fTn-1  Trnvmilru*   •TMCnM'.      Voo  tlT.  eRKnt 
Hm-Ub.  ^^Higrr.  I<4M.     a**!;  p..llllMtr.     •* 


rcault  of  a  more  or  less  pormanent  incandu- 
oetit  lamp  in  l>(7t(.  The  writer  closee  bia  hia- 
tory  of  tbe  incandeiwent  lamp  by  a  glowing 
enlogy  of  the  man  who  had  the  geniiitt  to  crrate 
A  Dcw  indi)etr>'  wbicb  employe  buodrcds  of 
workmen,  and  to  conceive  of  the  grand  project 
Iff  lighting  by  electricity  a  great  city  tmta  a 
e«ntral  atation.  That  thia  conld  have  been 
accoraptishcd  without  the  careful  training  of 
the  Gcnnan  jiolyteehnie  sehools,  evidently  im- 
presses the  author. 

I>r.  llagen  i-orreels  the  impression,  which  ia 
evidently  ciirHi'iI  aliruuid  In  eertaiti  qunrtent. 
thatHic  uhule  of  New  York  is  ltghtL«d  bv  the 
i->l!son  ayhtein.  lie  computes  tbat  New  Vorb 
proper  covers  eleven  sqiiai'e  miles,  and  tbe 
l>oriion  lighted  by  Rdit^in  cnibraeeg  only  n 
tcutli  of  a  £<)tiitre  mili-.  and  covers  an  arcA 
cutnpriacd  within  a  circle  of  a  little  les-s  than  a 
thuUKand  feet  radiiin.  A  map  of  Llie  region 
co\-ered  by  this  system  in  New  York  ia  given  : 
iiiid  the  dimensiona  nod  construction  of  the  main 
leading  wires,  and  tJie  method  of  insulating 
iliom  in  nndergronnd  ]>i]>ca,  arc  fully  dcscribedi 
nith  a  nitiuing  crilicisniof  the  nsaulls  that  have 
Iwcii  nittiined. 

It  in  the  aulhor'a  opinion  that  large  central 
elcclrii-ligliling  stAlionh  will  In;  catAbltHlivd 
in  all  great  cities,  if  the  e-xperinicnt  in  New 
York  doeA  not  hIiow  some  at  present  imforc- 
aceu  otwtacles.  The  system  of  underground 
wires  forms,  in  his  (tpinion.  one  of  the  greatest 
olwitBclcH.  There  is  no  doubt  that  the  Insnla- 
tjon  grows  worse  with  time,  and  it  is  a 
iltieslion  how  much  of  the  electrical  energy 
ia  lost  by  defective  insulation.  He  ven,-  prop> 
eriy  remarks  that  the  eiitin:  rvaiatance  of  the 
circuit,  itieluding  of  cour^te  the  lamps,  must 
be  considered,  together  with  the  loss  of  inmu- 
laiion  in  the  underground  cooduetors,  and  that 
even  n  ver>'  large  loss  of  inaulatioo  might  t>ot 
consume  more  electrical  enci;gy  llian  n  single 
lamp. 

The  FrfliHon  plant  is  then  carefully  described, 
am]  the  dimensions  of  tbe  variniiK  machinea 
ftiHy  given,  t<^ether  witli  iJie  means  of  regn- 
lating  tht)  current,  the  method  of  weighing  it 
and  dislrilmling  it,  tt'e  *\o  not  know  where  to 
loolt  for  a  moi*  caret\]l  description  of  the  con- 
atniction  of  the  nndci;ground  cables  and  the 
metliod  of  inaidnlion.  The  author  concludes. 
that,  for  e<jual  amount  of  light,  the  Edison  light 
coats  about  a  third  more  than  gas.  Iu  spite 
of  \\m  incivased  cx|>ense.  tlie  numltcr  of  sub- 
scribers has  continued  to  increnM'  since  the 
opening  of  the  ti\-stcni,  Sept.  3,  I88S,  and 
great  sAtiafaction  has  l»een  expressed  with  the 
light.      Wlicther    tlie   system   is   suitalilc    for 
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tuaintalTriiig  sUu-l-h  tliousanc)  lamps,  even  if 
ontv  u  mtli  jjarl  n-<m!(l  lie  in  use  at  one  timi>, 
and  (dec  for  9iii>tjl>iiig  ytiwCr  to  aumtl  inotoi-s, 
is  iitiil  Ell  ilmitil.  At  pri-s(Mil  {xincr  is  not  sup- 
plied. It  wu  iiituiidetl  tbut  thf  !>yateni  t>iiniitd 
lie  uswl  for  sufiplying  i)owei'  in  the  day-lime, 
and  ligllt  at  niglit, 

T^eaviiig  ilie  centrul  (ttatioii  in  New  York, 
Dr.  Hflffon  then  proceeds  to  inspect  tlio  village 
plant  at  Rosclle,  N..I.,  and  ttliidie^  this  new 
and  promising  development  of  electric  liglit- 
tng,  of  which  Uiere  are  already  several  exam- 
pits  iu  the  United  Stxitcs.  notably  thjit  at. 
Brockton,  M:u9.  At  Ro»e1le  three  no-ciilled 
Iwo-hundred -and- fifty- light  maeliines  are  in- 
stalled, wliich  iLFv  drivvD  by  a  thirty -Gvc-liorse 
power  en<;iiiv.  The  pritv  is  a  dollar  per  thou- 
tdiiid  enndle  hours  {kerzenxtunde) .  The  elec- 
tromotive force  of  tJie  machine  is  y20  volts. 
and  the  uurivnt  per  Itiiup  jVo  (J*"  *"  ainptre. 
The  number  or  1l;j)ita  iu  pr;;ctical  use  is  HOti. 
The  greatest  distance  to  which  the  system  is 
carried  at  present  at  Koaclle  is  about  I.AUO 
feet. 

The  writer  then  dlscusscft  the  system  of  the 
U.  H.  blccbric-lighting  L-ompnny,  nliich  iisea  the 
Weston  machine  and  the  vnrionit  niodiOc^Uons 
of  the  Iklaxim  lamp,  also  the  Boriistein  elec- 
trie-ligbUng  »vslt;oi.  The  author  cloaca  His 
inti-resting  and  valuable  disciissioo  of  the  va- 
rious syalotnN  of  itictandeacent  lighting  by  a 
W«(4m<*  of  the  measiu'viticnts  made  nt  Mniiich 
and  at  I'aris.  :ii)d  an  unnlysis  uf  the  i-ost  of 
the  Kdison  system.  In  this  chapter  will  be 
found  statements  of  the  cost  of  this  system 
fi-om  various  agents  ol'  milla  which  are  lighted 
by  the  incandescent  light.  So  many  cleiuenls 
peculiar  to  each  InstAllatloii  enter  into  this 
analysis,  that  it  is  impossible  to  say  in  general 
what  tlie  coat  of  electric  lighting  is.  Kacti 
huKiness-ninn  must  det^ide  for  htmnelf  whether 
it  is  economical,  on  the  whole,  for  biai  to  use 
the  eleeiric  light  or  not.  Id  many  cjiecs  there 
is  decided  advantage,  and  even  economy.  In 
its  employment. 

Dr.  Hajjeu  deluUs  in  a  graphic  way  the  hopes 
raised  by  the  various  slurage-batterios,  and  the 
leaden  tboughta  of  those  who  have  had  their 
hopi-.t  iliitpclltd.  These  batteries  at  present 
are  usel'til  only  iu  laboratories. 

Tbe  third  portion  of  Dr.  Ilagcn's  trratlse  is 
devoted  to  arc-lighting,  and  in  it  the  systems 
of  Brush,  of  Weston,  and  of  Thomson-Hous- 
ton, are  fully  descrilM>d.  'lite  treatise  closes 
with  a  short  csaay  on  the  dangers  of  electric 
lighting,  and  a  copy  of  tlie  regulalious  adopted 
by  tlie  board  of  flrc-insuranee  insipectors  In 
lloston. 


^OTES  A  AD  NEWS. 

AlH.   llENKV    Loiin  ot  ItuehMter,  N.Y,,  ha*  »(. 

fei«<l,  Uir<m);li  the  AinfHcnn  public  heftllli  namda- 
tion,  Llio  dim  of  93,800,  to  b9  awarded  as  first  a-nd 
second  prises  for  papera  untUe  followJiig  aubjecta:  — 

1°.  Ilcullliy  boriici  and  tooih  for  llie  workin;- 
clokM'a:  lirat  pHxc,  cauO;  second  prbce,  (£00,  Ev 
BKja  to  be  «f  a  prccDca]  ctuu^ctrr,  devoid,  us  tu  u 
poialble.  o!  SGleuUHc  terniH.  Ttiey  nuul  lie  wlUiia 
tbe  scope  ami  imdentaiidtng  of  k11  diusi^,  uid  d»- 
signed  rmjiecinily  for  *  popuUr  mirl:.  2".  Tli«  »ni- 
t»Ty  conilltlciii*  and  necMalUes  of  ttehoolbmiSOT  and 
■cbool-lir«  ;  firal  pr!x«,  $S0O;  »coiid  priee,  tWK 
S"*.  DUlafoction  Mid  Indlriilaal  pTophjlaxia  agaiiMl 
bifeclIouB  dlsoMcs:  fimc  prlee.  li&OO;  lecoad  prize 
jaw.  i°.  The  (ircrencaljle  cautes  of  disewe,  Injtiry, 
Slid  deHili,  iti  .American  umtiiifactorie*  and  work- 
rIioiis,  and  ma  be»t  intMn*  and  appllancMt  for  pre- 
venting uid  avoiding  theni:  flrsC  priiv.  SJiOn:  seeoud 
prite,  8200. 

All  eua^*  vrriltAi)  foi  ilii>  abav«  priMA  B)U!it  b«  in 
tlip  liAtid*  of  ilic  ii^cretary,  Ur.  Irving  \.  Wataon, 
Concord.  N.U.,  «u  ur  bcfon  Oct.  15.  ISitS.  U  Is  ex- 
pecleil  thai  nrraiii,'etiiKitls  ctin  be  made  Ui  have  Ibeae 
L-Mays  widely  ilHtrilmUd  to  Die  piiblk,  and  to  the 
penona  most  Inl^ieatcd  In  ihe  reipcctlve  lubjecti 
In  ili«  United  Ktatm.  'i'be  American  public  bealtli 
naauciniioii  i>arnMtly  apjieaJs  ta  llioie  able  lo  eom- 
potf>,  to  laki}  part  iti  thh  u-orlc.  wliidi,  it  I*  faolleTOd, 
vdl  do  much  la  iugi]i<>nl  the  health,  comfort,  and 
bappincwof  th«  people. 

—  In  nddftloii  to  the  luuu  of  tM  regular  publlea- 
tlous,  the  Lenmlcr  UcComiicLc  nbtorvatory  of  Lha 
UuiveraUy  uf  Virginia  (Profe^sar  Ormoud  !>lonc.  di- 
rector) liM  bc£un  tbe  iMue  of  u  series  vt  clreular», 
of  which  lha  number  just  rvcvircd  cootaiiia  Lbe«le- 
meuis  and  ephenieria  of  theaniall  planet  Barbara  No. 
iT4.  The  elenienta  and  iieriurbatiun!)  by  Jupiter 
wore  computed  by  Mr.  S.  it.  Bartwu ;  and  tlie  [lertur- 
bationa  by  Saturn  and  llie  ephouiena,  by  Mr.  F.  P. 
Leavenworth. 

—  The  quiaquannitil  prii«  offered  by  th»  ilelgfan 
guvemniejit  for  raeearcbes  In  matbemiktical  and 
physiol  8cicn<;e  haa  l>een  awarded  to  Professor  Le 
I'algc  of  the  TTnivcreilj  nf  Li^,  for  hi*  Iiireailfia- 
tlonn  in  tbe  higher  geometry,  and  eiipeclslly  for 
thow  ri'imiiig  to  lines  and  Hirfaces  of  the  third 
order. 

—  Th*  valuable  Cohen  colleetlon  of  Egyptian  an- 
tl<|u]ll<-<i,  which  ha«  recently  been  acquired  by  the 
Jnbna  Hupkiiis  niilriiri'iiy,  will  be  of  great  Interest, 
not  only  fur  art,  but  tor  (be  historical  «tndy  of  lh« 
customs  and  l.iwn  uf  I'^ypU  It  wu  begun  in  1332 
by  Cut  M.  I.  CohcD,  durini;  hi*  tiandA  in  Kgypti 
and  c«u»i»l»  of  ilx  hundred  and  eighty-nine  object*. 
pCOCUTMl  mainly  in  Ihe  localities  where  ihey  were 
ortgludly  dUcovereil.  A  number  of  objects,  bow* 
«Ter,  belonged  to  thafatnnui  collection  o(  Mr.  Salt, 
her  MkjeMy'*  consul  la  Egypt,  which  was  sold  in 
lS3fi.  The  collection  consisla  chiefly  ol  imall  werta 
lIlmlmtUiK  the  hbtoiy  of  the  mmor  arts  bi  BRpt 
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[trom  tlu>  xriU.  ilynutf  (n  ll»t  of  thi^  P(til0inie». 
[TIm  uulvenlty  iiat  *i»n  piireliMc^l  cjubi,  on  ■  mluced 
f  of  I :  IM,  of  ibf  two  pediin«nls  of  Ih«  lomplo  of 
ktOlympia.  Tlicj  had  reccutly  Wvii  cs,cciil<;il 
U  Berlin,  umlcr  ili<?  i|lm:U»n  of  Curtitu  «nd  liincb- 
tniil.  b;  Uie  M.-iil|tluf  (iruttn«r. 

I  —  £,  ftiHl  F.  M-  SfWh  ■nnAani^  a9  in  ivKparstion, 
'  Eteclricity  lu  lln.-  lio«w,'  by  E.  fro*pil«l  wr,  tran»- 
Isled  bj  C.  J.  Wlmftun  ;  atsii  "  lliu  aiitoiAl  food- 
rMOurcesof  fHfTrrpnt  iiatinns,  nUh  tnnnciun  of  soniv 
of  tbv  uprCMl  d)iliiii«4  of  rnrlous  pooplc  tUTivcvl  from 
tli«uiiuid  kiiigilotu,*'  by  I*.  L.  SiiumoDcU. 

—  ijp4«i&o  chanctcn  of  coiuldBrable  liupurlutioe 
mr«  fvuii'I  III  fhf  p»iilli»>k  nf  thir  rttln-ilui^t*  and  de- 
relofMBmt  uf  lli«  iiypuderiu  ci-lla  in  iho  l<av«a  of 
AbtetlDFJic,  cspcci.illy  in  ibn  piT{ilc.^iii)j  gi^iiut  Abtee- 
Tb*  r»lH*  of  Itiesc  chjiracccn  i*  n-cojni'*'! ''?  spedal 
MiRknu  >if  Conirerae;  ftnd  malcrinl  for  [lie  imiro 
jcavml  study  of  iIia  «tru«CurB  of  iti«  Icjvo^  ol  ail  lbi> 

LNortb-Amerlcanspecii'ii,  i-xcIUKiTi>()f  iliuse  of  Mexico, 

'il  now  kVftlUbk  for  botnnUU.      Mr.  J.   1>.  Klpg  of 

Cull«g«  Ctly.  U»-»..dir«lTof  lbp.ii'p»rtm*'niof  loi- 

CRWeopy  In  th«  Manbft'i  Vincynrd  ttimin<?rli>alUut«, 

luu  prepAKd  Aud  offvrtt  for  uJc  mlcroicock  Mctiona 

of  tb«»tity«prrf»of  .MiktineaeoftliB  United  ^Utca. 

ThefrMllons  an*  cut  ii<  ihiri  m  jiriu-'ticablo.  Toryiiig 

tmna  hundmllli  toan  ^IcIil-tiiinilcnUh  of  an  Inch, 

.  aiid  mtf  M>  pr<-])an>d  by  bkachliig  xml  >!onl>lF  si.iinIiiK 

[u  l«  Minw  Mic  fm«w-»«;luiu  and  the  wholu  »lni«ure 

leaf  rery  perfoclly.     Thiac  sjicclmeM  are  pre- 

I  |n>in  miit^iial  C-illccted  in  l^<^nn^^ction  with  the 

"emnsInvMlisationof  Ihc  forest  wvallli  of  tbe  United 

SUto,  anil  wtTC  aupplUil  for  tint  hi'rbAritiiii  of  the 

Arnold  STbonrtuiti  hj  Vnftifr  .Sarcent. 

—  TUettiti*  ib  thi'  grain  trndc,  and  tli»  Aiii«ricait 
ind  Indinii  romtieiitiiin  iu  tbi«  eominodity,  are  tliA 
toplca  of  tti«  day  in  Russia,  ivnd  an  \xi\tts  illKuaatA 

kin  na  1cm  than  tUntv  *u<Ivtl««  In  St.  Petonbur^,  imcIi 
L  d(  ih^tn  >tcrDtinB  iddtb  Ibau  vii«  seealon  to  tbOM 
loplca. 

— Th'  need  of  a  periodical  of  lilsh  character,  tl»- 

roti^d  Ui  III"  lulvnucc  of  archeologlcal  fiiiilii-s,  and  tj> 

the  prontoUon  of  IntntvAt  III  thom  In  Aui«rie%.  U 

vld«ly  felt;  and,  to  Hipply  Ihw  noed,  it  U  pnipoiod 

W  publl&h  .iit*rt<;rly.  under  tli«  liU»  of  TV  Jnuirtean 

jmrnat  ((T  ifCfiiieolt'ji/ ,  a  journal  devoted  lo  Ibo  study 

it  th«  m\tnie  Hold  of  nrchmlo^,  — ori'-ntal,  classical, 

nrlj   CtiritiUn.  inedlitfiTal.   and   American.     Tlie 

^ircliiu>nlogtc-al  Initilutc  of  America  baa  recognltcd 

\,u  j r.umal  u  lu  official  flrgnn.     Th«  following  U  a 

ko(  the  e<litor1nl  staff,  bo  lar  si<  at  pnsrnt  formed  : 

cilllnr,    lV>feuor  Charles  Kllot   Norton  uf 

cotleK>^;  uiauaglng  «dit»r,  Ur.  A.  L.  Froth- 

lUfhuu   of  J'llins  llapkliif  iiniTcnlty,  to  whom  all 

OMBinuHicBMon*  tthnnid  headdn'^eil;  ri>eeU1edlt«n, 

Dr.  A.  EmHnoiL  •■r  Johui  Bofkln^  uiiiverolty,  Mr. 

I.  \X.  Lmllnw  ot  New  York.  Pri>fe»«or  Allnn  Mar- 

iiund  of  Pritie""-"  college,  Mr.  A.  R.  Mat>li  of  flar- 

Collei;f!,  and  Mr.  CharW  C.  Perkins  of  iloston. 

KG  fund  la  r«()iilrcd  in  '<r4«r  tome«t  ilie  deficit 

tBusi  owur  during  iJie  first  few  y*ar«  of  ili« 


Jouroal's  eiUtenee.  ConirtbiKlon*  tn  H  Br**  Mllelled. 
nnd  may  b«  forwnnind  to  thi>  &atif  d«j>oiilt  ei>niiiany 
of  Baltimore^  which  act*  a4  tniatee  of  th«  fVind. 
Nvlificatiun  of  mivli  reni!tta»ces  should  be  made  to 
the  manasins  eilitor. 

—  prmfc-MW  Sjyirnr,  «l  a  recent  minting  of  lh«  Ber- 
lin oieleoroloEliral  (oclety,  iiare  a  brtef  Bkotch  of  llie 
preieni  period  of  sun-ipots.  The  9po^))(•riods  hein^ 
oMinii^d  from  minimum  to  minlmnin,  ibti  4>onimenc*- 
m«tit  of  ibe  presoiit  epot-pertod  wag  to  bo  referred  lo 
1STS.  Hfi  far  A»  had  hitherto  be«n  ulwerved,  Uia  prea- 
cnc  wiu  diKtIneniiituNi  from  the  last  two  spol-periodi 
by  two  p«cullaildC9,  ■ —  first,  that  the  maxlmam  in  lb<t 
prttieul  period  appeared  lo  luve  occurred  fuur-trnlhi 
of  ayuirlat^r  Uian  in  tli«  prvviuo*  porloda;  and,  sec- 
ond, that  during  lh«  maxfiniini,  the  distribution  of  the 
solar  era  ptlons  abowed  on  eMenti  ally  different  charac- 
ter from  that  uiually  obtaining.  In  the  former  po- 
rioda  it  was  ol)eeiT«d  daring  tbc  maaimum  that  Um 
greatTAt concourve  of  spoia  sumiuiide«l  aith  faciiliui 
fltuiiirred  in  the  medlnn  Incitudr?  ot  the  sun;  that  iticy 
were  caiuplctcly  wanting  towards  the  poles,  became 
less  numerous  also  towards  ibe  equator,  and  only  at 
the  itiiuntor  ttntlf  did  they  again  bi>Gmn«  somewhat 
more  crowded.  In  tli«  roUtlon  of  the  sun,  tboM  enip- 
tloDs  allowed  s  hellograpbladlsplaeenieni  toward!  the 
equator,  in  eontrnvt  to  the  fputs  free  front  facnlae, 
whi<!hi  in  the  course  of  rotnllon,  wandcml  towards 
ibe  poles.  During  Die  nilnima  of  the  spot-periods 
the  maxiinuHi  of  Uie  oniptlous  wna  u^nerally  fnund 
in  the  neiEhborhood  ot  the  equaUir.  In  the  preseni 
period,  again,  the  greatest  concourse  of  entptlon*  *itr- 
ronndeil  with  facniae  was  found  towards  thocqua- 
lor  during  the  maximum  as  well, — a  plii^nonu'non 
atually  ocenrring  at  the  time  of  the  inlniioum.  The 
prcevnl,  on  the  olhei'  handi  resembled  former  periods 
In  Uic  cirouiDstance  that  itwaA  only  on  rare  occaalotu 
[hat  the  coDOounc  of  spots  was  alike  on  both  bnnU 
sphere*  of  l^e  sun.  In  the  majority  of  case*,  elthrr 
the  northern  hemlHphereiiK«ent«tl  a  more  copious 
display  of  spots  than  the  southern,  or  the  southern 
mustcTv^l  them  in  larger  nnuibers  iluiu  the  nofthern. 

—  The  InhtLbltants  of  the  small  town  of  Gelnhan- 
toDt  In  IIea«c.  are  palling  up*  bronee  memorial  bust 
of  their  distlugaijhed  lowasmnn,  Pbllipp  Rds,  aa 
the  InrentoT  of  the  mtulcsl  teleplu>ne. 

—  Tbc  Italian  explorer,  Capt.  Cecchl,ha«  sailed  for 
the  west  coast  nf  Airlca  lo  the  Garibaldi. 

—  The  lack  of  amusements  at  San  Diego,  Cal.,  la 
CJiuiIrig  some  tall;  of  esUblUbIng  ibolanlc  and  xodln^- 
csl  ^anlvii.  Tlie  ga'xl  natural  advaiita^ci,  csftvclHlly 
of  climalo,  would  make  such  an  iimtitutlnn.  In  oom- 
petent  hands,  of  great  practtcal  utility  and  wleaURc 
Tftlur,  nnd  far  lew  expenniv-e  lo  tfualain  ttuui  in  ttie 
Atlantic  aLatc4i. 

—  Mr.  Ttcsca  rcportft  to  the  Frencli  academy  In  the 
Campfcs  rcadv*.  Oct.  0,  thai  a  pyslem  of  electric 
lighting.  Including  both  arc  and  Incandescent  lamiM, 
WIU  arraniied  from  the  nlectrlcnl  exposition  bnlldlog 
In  Turin  over  a  iljstAncn  rvacMng  to  tit  kllotnetree 
(M.'S  mllcet-    The  comtnlttee  of  the  expoettloo,  In- 
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nltiilini;  naiilnrH,  G!hb9,  aii'l  T(if«cn.  p««1ili>.lii'd  n 
«li¥uit  b<>twi><>n  tlio  iitAtloii  of  hiMB^  ftitd  inieriiKKli- 
al«  xlntjoni.  —  a  circuit  of  nliich  lh«  lOlKl  Icnsth  w 
ra  kiltifn^lri'a  fuboui  uU  miles).  The  wim  Wft»  of 
uiicuvercil  chromi!  Itrunut  .S.T  millimetres  In  dlniniv 
let.  Till'  ciirn-iil  wm  pni'diKNtd  by  a  Sioimtiiii  h1i<-i^ 
DaUng  raavhliie  of  ihv  thirti-liors*  pov«T  type.  N«w 
(omu  of  Becotidary  generators  iletlsed  by  Gaiilanl 
and  GIbtn  eiiabl«d  tlie  fnll'itring  dillorent  1j-{h>»  nf 
islectric  Haling  to  h*  mainlAliKrd :  1*>.  At  tli«  «xpo- 
diliou  tuildiusi  9  Bcriislfiii  laiupt,  I  Svlcil  Inuip.  1 
Sirmeiis  Uinp,  6  Svan  limpR,  nnd  5  otb«r  Berii>tcln 
lampi  placed  at  a  nhon  dletance  (tbesG  lamps  re- 
■tn'trvil  flKTerent  imlenllaJsU  2°.  At  ibp  HUttion  of 
Turin  I.ntiEO.  <li«lanl  10  kituincilro,  34  K<IUon 
lampnot  llVr.indl>'  powiTMcb,  ^8  of  S-camllc  powft. 
and  1  Siemens  arc-titmp.  On  Iho  29th  of  laM  Sep- 
Wtuber  t))«  •y«t«ni  indudot  thi^  station  of  Lango, 
ill«Unt  40  liilomolrvR,  wborc  £f  Snan  latnpa,  t«- 
1) airing  100  volta,  wen  malntalnGi)  with  pnrfcct  rcgii- 
larlly. 

—  At  Memphla.  T«nn.,  on  the  MIsslMlppl  Rlrar.  a 
caTlDfi  bauk  rises  Mralght  np  from  ihs  wan^r**  «lge 
at  Ita  b»<;  to  a  huisht  vt  from  ton  W  fifty  tvvi.  To 
chuck  tlus  alcady  dl»ini(^ratii)n  aiid  uhdermliiliig 
from  th«  action  iif  lh«  current,  the  11.  S.  viit.-itircnt 
are  emplojing  a  inirthcul  of  pniti'i:;!  ion  whicli  lina 
beau  Bucceatdilly  trkd  at  other  |>i>iiiU  on  this  riv«r. 
A  blanket  or  nlHow  mid  pal«  ni».ilr«>M  Is  piaL'ed  aloiii! 
ili«alAp«of  the  bank  fnnii  Ui^h-n'^itcr  mufk  tu  the 
bed  of  lh«  ri'vcr.  Thcuft  m&tlnMi^i-*  aiv  aomn  Bfly  f*ot 
wlilo  au'l  frt'iu  two  huudrrd  U-  a  l)niu«aiiJ  feet  lotig, 
of  flexible  willovrs  bound  to(^t1ivr  by  piAca  mtd  wirr. 
Tlioy  arc  raodn  on  boats  linring  a  length  cqtial  to  tlio 
itidlh  '>!  tli»  mnltrcas,  and  arc  biillt  on  an  inellncd 
philfonii,  from  which  Uiity  ithile  down  into  Ih^  uattr 
aj  fait  as  vrovf^n.  1'hi>y  nre  wlghtvil  aitd  >iiuk  by 
•totica,  and  further  -wciin^d  hy  stakes.  The  sun  ken 
mattrMM-*  pwvont  uudcrmininf;  I>elow  the  low-water 
line:  and  tin- Kradin^-down  of  the  overhanging  batik, 
by  Jetaof  uaicr  thrown  by  iKiwerlul  atnain-piimjiH, 
ttopi  all  iinilrrminini;  nliuvr:  that  linR.  T)ie  npni^! 
bttwtea  the  upper  edge  of  the  mnttrcMcx  and  tba  cop 
of  IM  bank  It  protieclod  nlth  willows  and  Atone, 

— laaoao  rvcvnl  invcstitintlons  on  tb«  Krowth  of 
leaves,  published  In  the  Jimritil  of  the  mirittu  <t,f  ari*, 
Slrsam.  Zijlli^r  mid  RlMnmllcr  have  shown,  ihuL  while 
In  e.or)}*  ^tiiiiinrr  tin-  Iravt-^  nf  |iIbii[a  C'titialn  Trry 
eonalderabl?  aiDotint*  of  nitroKPn,  phosphoric  add, 
and  poiaih.  these  «ulHinnci.<9  are  wlthdrauii  into  the 
wood  of  the  tree  with  the  advanolng  *eaaon;  *o  that 
Ii«fof«  lh«  learoa  fhiXf.  \\its  hflvi>  lott  th<v  larfiftr  ]iArt 
of  wlial  wa4  most  vulunble  In  Iheni,  which  the  trco 
retains  forlU  fuluri!  tian.  ]u  eoinc  of  theaa  Invvnti- 
cation*  on  the  leaves  of  thr  bcc<^h-t.n^c,  it  wu  xhown 
that  In  Iheir  water-free  substance  the  htghe«l  'per- 
centaB«  amount'  of  nitrogen.  iiUosplioric  aciil.  and 
pniosh,  is  found  nhcn  they  opvn  or  vxpnnd  in  llip 
MKMith  of  Uay,  and  this  percentage  quite  regularly 
dccrvaM*  till  il»ey  ripen  and  fall:  but  UiB  absolute 
amount  of  ultrogen.  pboaphoric  acid,  and  potMb.  Ja 
{TMlMt  In  July,  and  from  that  tlmo  oo  dtCNUM. 


—  Mr.  I.  Millard  Readc,  <".F. .  K,(;.S,.  in  hi*  jiniM- 
dentinl  addrev  to  tha  Llrorpoo)  geological  sodfty 
oa  lb«  denudation  of  Mv  two  Aiu«rica«,  showed  Ihat 
loO.ODO.OUU  Ions  of  matter  in  Mlutlon  ar«  annually 
poured  Into  ihe  Gulf  of  Mexico  by  (be  UlMlwJppi. 
This,  il  wa*  <>jilhnulril,  wonld  rt^uce  ttie  time  for 
the  denudaiJon  of  a  foot  of  Uiid  orer  the  whute 
bastn  from  a  foot  in  six  thoiuand  yaan  to  a  foot 
in  foriy-llin  hundred  yi^ara.  Similar  caleulatinn* 
wen*  applied  li>  ihe  La  PIaIb,  the  Amaxons,  and 
the  Sh  Lawi'ence,  Mr.  EteaJe  arrivhiK  at  the  ivwiU 
that  an  nvcraa^-  of  a  humlrcil  tons  jxr  square  mile 
per  annum  are  rcmoied  from  the  whole  American 
coutineiii.  This  agrees  wiih  remilta  ho  previously 
arrived  at  for  Kurnpc:  Ih"  whole  dntina);))  into  the 
.Mlanile.  If  rediicod  to  twenty  kilometres  at  twolomi 
to  the  cubic  jant,  would  e'lual  a  cubic  ralle.ercty  slJt 
years. 

—  The  nectar  aerreilun  froin  Aphides  la  a  well- 
kiionn  pni-ihii'l.  In  many  rxv^*,  Imwever,  nnlnblj 
the  larch  plant-louse,  the  tlce  to  mlmfe  the  twigs  o« 
which  they  r«s(,  lliut  ihelr  pnaeneo  Is  hard  to  detect, 
etpvcially  as  thi;  Ilco  are  often  canflited  to  the  nppirr 
hranc-hns  of  the  trtM>*.  Ofieii  llda  neetar  is  Mcr«ted 
«o  abniidaolly,  that  th<;  leaves,  and  Iho  graaa  beiKialh 
tlie  trei'j,  arc  covtrred  at  early  monilniE  by  drop*  «> 
InrgiT  Thai  It  is  ca<y  to  collect  a  considerable  ifnantlly 
of  the  ncciar.  Sulllcienl  of  tliis  neciiir  canheaeriiTCil 
dliecily  fmin  the  larch  lic<'  «iid  the  ehn  cock'a-comb 
gall  lir«  I'l  test  it.  Uti-n  are  nlno  knnwii  to  gatlier  It 
in  lar^  luanlilies.  This  Aphis  neelar  Is  rery  pleas- 
ant and  wlioleaome,  and  unijuest  ion  ably  fomis  at 
limes  no  incontlderahle  portion  of  our  tnosthennliful 
honr-y.  Siti'li  honey  i«  light-colored,  plvuslug  to  tbe 
taste,  and  pcrfeuily  safe  oa  a  wlnlej-  foo<l  for  bee*. 
Thv  tnith  iif  ihia  tbttemi-nl  Ii  sn.itAincd  hy  Ihi^  fact 
that  llii-  biH'«wiirk  freely  no  utich  nectar,  even  Lliaugh 
the  l3uwera  are  yielding  abundant  nectar  at  the  same 
time.  The  bee*  Uiemsekes  pnietically  proclaim  llio 
cseflllcriee  of  this  Aphis  iiwtnr. 

—  The  Buyul  ultsf-rvatory  nf  Itrn.McU  baa  Issued  the 
M^cnnil  part  of  thcrrpiirt  upon  the  transit  of  Yenua 
of  MSai.  Two  partlc*  were  sent  onl  by  the  llelgian 
government,  nne  of  wliich  l<ie;Lted  at  San  Antonio, 
Tex.;  tiM  other,  ai  Santiago,  ("hill.  'Iliis  portion  of 
tha  Te|Kirt  conloin^  a  brief  narrative  uf  the  experi- 
encet  of  each  party,  and  the  detnili'd  obscrvatioiu 
whicli  v«re  nukde.  The  potitioni  of  Venus  on  the 
•li>k  wore  dotermlncd  solely  by  mlcromvli-ie  obacna* 
tiona,  which  were  siicoesHfnlly  ronili'  at  both  .^tniion^. 
thmigh  clouds  mnlcrialiy  IntTffn-d  with  Ihu  work  at 
San  Aniotiio.  Obwrratloni  fortlme.  latitude,  laiigl- 
tude.  and  meteorological  observathiiis.  arc  also  given, 
and  a  chart  In  apjiendcd  containing  skatehM  of  the 
optical  phenomena  iioteil  al  the  timet  4>f  cMitact. 
This  report  forms  thi^  srcund  part  of  roluine  v,  of 
ibe  'Annuls  of  the  vbicrvniorj',' 

—  In  Xo.  101.  ill  the  article  by  Mr.  Vi.  r.  Winlock, 
entillH  '  Comeia  and  as tcrolila  uf  MfM.'  the  dale  of 
the  perihelion  pnsuige  of  Wolfo  comet  should  be 
changed  from  :^ept.  33  to  Nor.  IT.  The  nanio  of 
aslcxold  1237)  i>  *C(»elctlina,'  while  '  Hypalla '  la  tbe 
iMme  of  (S38). 
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COifMEST  AND   CRITICISM. 

Tbe  Lack  of  truly  deraoiostrative  evidence, 
ia  the  solution  of  ccrtaiu  geological  problooiB 
thai  h»rc  boi^n  wgnrded  M  settled  for  yoartt 
before  they  nre  overthrown,  finds  new  illus- 
tntioD  in  the  reoisrlcBble  Tesatts  lately  an- 
DOORced  by  th«  geological  auirey  of  Gn-iii 
Britain,  whidi  form  the  subject  of  n  paper  hy 
ooe  of  tbe  cootributors  to  our  paper  this  week. 
The  conclusion,  thai  uow  eeems  to  lie  erroiie- 
om,  rested  on  wlint  may  be  called  the  argu- 
ment fVom  oontinutty  of  deposit.  The  same 
afgnmeoU  iuvolviug  the  .'«»me  error,  was  used 
by  Werner  nearly  a  century  ago  to  prove  the 
aqneom  origin  of  his  ■  floelx-tinp.'  These 
old  lava-tlowR  apiuireully  formed  part  of  a 
contiDUous  serifs  with  Uic  untlerlyiug  scdi- 
BKotary  ^ttnta.  aiid  hence  were  Ihoiigbt  to 
be,  like  the  latter,  of  sedimentary  origin ; 
Bad  this  coucluHioii  lield  iiutil  au  abrupt 
conUvt'lIne,  that  liad  ]ireviouRly  CRcaped 
ootice,  was  found  between  the  dissimilar 
ftnuadona.  Precisely  the  same  reiitH>ning  han 
been  employed  in  rceont  years  to  support 
the  a<|acous  origin  of  the  old  Invaa  in  the 
Palisades  of  the  Hudson ;  but  Llie  method  of 
(Ufptoving  the  error  in  such  a  eajto  is  uow 
too  well  known,  and  in  tlits  example  )9  too 
msily  applied,  to  allow  any  general  acceptance 
of  M  risible  a  mistake.  In  tlie  snmp  way,  the 
essential  element  in  the  ob§«rvBlioiiH  which 
3furchi8on  and  Getkie  considered  c-oiielusive 
asc'Stablishiug  the  Silurian  age  of  certain  High- 
land schists  and  gneisses  was  the  continuity  of 
tho  a«riea,  witliout  bicak  by  iint^otifonuity  or 
dislocation,  fh)m  tlie  nndertylng  foHNiltferouH 
beds  to  the  overlying  crystalline  members  ;  and, 
on  the  strength  of  their  rejiort  to  this  cfTeet, 
tlie  Silurian  age  of  the  uow  crystalline  masses 
b&i  been  for  years  accepted  by  many  gcolo- 
giata- 


Now,  it  appears  that  these  early  observations 
were  too  hasty.  Examination  by  more  seep- 
tiual  obscn'cra,  and  roecnt  deliberate  official 
studies  mapped  on  the  ideal  scale  of  six  Indus 
to  a  mile,  discover  a  most  peculiar  disoontiDti* 
ity  in  the  form  of  a  nearly  horiawmlal  tturfact-  of 
dislocAtiou,  across  which  the  overlying  mass 
has  been  driven  nctunlly  for  miles  from  its 
normal  inferior  position.  Wbatcvor  posaiblli- 
tied  may  be  discovered  elsewhere,  the  paleo7.oic 
date  for  the  nietamorphism  of  the  Sulhi-rlaod 
eiystalline  series  must  now  be  regarded  as  io' 
correct,  and  the  origin  of  their  cn'staUine  tex- 
ture tnUHt  l)e  set  bock  into  earlier  agos.  The 
character  of  the  dialocationit  thus  revealed  is  a« 
important  aa  the  disproof  tlicy  oiford  of  a  seri- 
ous error;  and  the  inverted  attitude  that  baa 
been  otiscrved  elscwberc  between  foasiliferous 
and  erjstallhifl  bpds  will  bo  examined  o\'er  agmin 
iu  the  light  uf  these  fruitful  discoveries.  These 
overriding  Scotch  gocisscA  may  thus  prove  to 
be  the  cooneoting-liak  between  the  well-estab- 
lished alpine  Inversions  that  lay  the  fundamen- 
tal giieisa  on  ineaoxoie  limestone,  as  on  the 
northern  clilfs  of  tbv  .lungfrau,  and  the  still 
unsolved  myst«ry  in  Norway,  when:  crystalline 
schists  8CCTQ  to  overlie  the  fossitiferoaa  paleo- 
zoic sediments  ae.ro«8  wide  aroast  and  thus 
give  au  abnormal  character  to  the  structure  of 
the  mountains,  ua  shown  in  Tdmebohm's  aec> 
tioo  of  the  peninsula. 


Then  tliore  is  the  extraordinary  measure  of 
ten  miles  fur  the  horizontal  displacement  that 
is  accouutable  for  the  whole  difficulty  in  the 
HighlHDds  ;  and  along  with  this  goes  the  occur- 
rence of  a  nnmiMtr  of  (so-called)  '  reversed 
faalls.'  in  which  Uie  uplifted  member  bus  been 
tliruHt  up  an  inclined  plane.  All  of  this  is 
strong  ia  evidence  of  the  modern  view  that 
disordered  muuiitain  structures  are  charaoter- 
iJied  less  by  the  gain  of  height  than  by  the  loss 
of  breadth  that  they  have  suffered.  The  almost 
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incredible  transgression  of  iin  older  muss  apon 
H  newer  one,  now  reported,  liua  few  parallels, 
uukfls  one  miLV  be  tbiiixl  in  the  famous  over- 
tUTDing  of  th«  WimlgiiUen  Alps,  atudlcd  out 
by  Eficber  tod  dcr  LEoLh.  and  confrmcd  by 
Heim,  In  tlie  face  of  such  an  example,  so 
uUltIj  bu.vond  fxplanalioii  iviibouL  llic  uid  of 
irresistible  lau-ral  euiiipressiou,  wv  feel  tbat  tlic 
oontractional  bypothesis  gains  new  support ; 
and  against  tbo  English  school  of  phvsl* 
cat  geologists,  who  claim  to  nliow  its  insiif- 
fldcncy,  the  conclusion  of  Ilcira  irmy  bt  now 
qtH>t«d  with  new  force :  inoie  iu»v  be  karneil 
of  the  eartli'e  structure  n-om  criticnl  ubserva- 
tlous  on  Lta  surface  Ilian  rrom  e^ilculatlons 
founded  on  physical  assumptions  concerning 
its  inti-rior.  Hcsidcs  these  extraordinary  facts 
of  motion,  the  production  of  diemical  cbanges 
during  the  mechanical  stressee  and  distresses 
of  the  Iligbtands  is  hardly  les^  remarkable. 
Sandstone  passes  into  gneiss,  and  gneiss 
acquires  schistosity,  in  a  new  direction  in 
obedience  to  diutortini;  forces.  All  this  is 
beautifully  conflrmalorv  of  Lohmann'a  oonelii- 
sioDB  Ttom  his  researcbea  in  Germany  during 
the  past  (%w  years.  Afechanical  metamorphlsin 
thus  gains  the  auppoi-t  of  a  scries  of  facts  that 
chemical  metauiorphi&m  can  Ul  afford  to  lose. 


Tbb  article  on  this  subjcot,  eoniributt^l  In 
the  present  number  of  Science  by  a  woU-kuowu 
writer  un  these  mailers,  contains  certain  state- 
ments to  which  exception  may  be  taken.  The 
questions  raised  with  regard  to  the  New-Eng- 
land rocks  here  rcfeiTed  to  certainly  cannot 
ba  considered  '  settled  '  in  the  mami'ur  im|)Ue4l 
by  our  contributor,  as  was  very  evidi-nt  at  the 
Montreal  meeting  of  the  Britisli  associntioii 
last  summer;  and  the  metamoriihic  origin  of 
certain  alpine  rocks  is  not  yet  generally  aban- 
doned. As  to  'regional  metaiiiuriihism.'  the 
rerelatioDS  of  recent  detailed  and  minute 
studies  in  the  Held  arc  not  always  such  as  to 
ditprovd  it,  but  rather  to  attribute  tiie  meta- 
morphic  eliangcB,  where  they  oceiir.  to  me- 
chanical instead  of  simply  to  cliemical  action  : 
and,  when  disturbed  aud  distorted  rocks  arc 


found  in  altered  minerakigieal  conditions  over 
considerable  areas,  'regional  melamorpbism ' 
does  not  seem  to  be  a  misleading  or  confusing 
term  to  apply  to  t.h«m.  Finally,  the  impli- 
cntion  that  Mr.  Getkio  makes  insulSciont  ref- 
erence to  the  results  of  Ills  predecessors  is 
Cerlniuly  uuwarrantL'd.  He  states  sufBciently 
that  other  observers  have  pi-eeeded  him  in  the 
\-iew8  be  baa  now  come  to  hold,  and  promises 
tbat  they  shall  be  duly  luoulioned  in  ibe  de- 
tailed report  which  is  to  follow  the  present 
brief  and  preliminary  publication.  Ria  oul- 
s|)oken  frankness  in  admilting  bis  pro'iouB 
error  leaves  nothing  to  be  desired,  and  sets  an 
example  worthy  of  iiuitntion. 


LSTTERS   TO   THE  EDITOR. 

vrtltt'i  namt  U  in  all  oaiui  mjnirtd  an  pma/ >■/ f«»il  fiUA. 
TrowbTfdB«'s  Pbyalea 

Ix  X  recent  duiuImt  of  Sclmcr  will  lie  found  a 
criticism  of  Proffisiir  Tr<i«-bridj:«?'»  '  New  phrilca.' 
Thofio  wbu  liuvc  curt^full^  ruail  the  nnrk  >1lu(icd  lo 
linrc  doiibCl«ss  fvaiiil  ertvn  hefe  aiiO  there,  which 
would  not  spppur  in  a  second  edition;  t»ut  uo  one 
riui  fail  In  ri'eci^ii;!?  n  aisit«r  mind  In  the  orgnnlE*- 
Uoii  uf  thix  nen*  tiirlhoil  of  tencbliig  iialuiul  aeluiiCM. 
Tilt;  alli-Kiii ioti  ihnt  Prnfcssor  Trowbridije  h»«  roil-', 
BlatL'd  toiBv  of  tile  fuiiilnm'rniiil  \iiin  of  mechimiea 
is  not  9iiataiii«d  by  »  doner  rSLiminatlvn. 

Il  is  hsrdty  iifct'Miry  to  point  nut  tliat  tli*  tvr- 
malse  for  tbe  ballistic  penduliiin  bivnmr  perfeciljr 
Intelligible  if  wo  uiiderslAiKl  by  lite  llnti  A.  not  ibe 
maximum  hcigbl  alUbicd,  but.  tlu';  ()|j9.rrvt;d  distance 
tbrongli  wtiicli  tbc  pendulum  la  acted  up<Mt  hj  Lho 
tOTOff  F,  wlioic  nvrrtt^u  valtia  Is  thus  detennlaed 
'wiiliout  involviti;  Ibe  element  of  time;'  that  the 
iawi  for  llie  Iftvcr,  which  causwl  (lie  critic  eveu  mon 
burpriie.  are  jierrecLljr  cOTTSCt,  when,  as  In  tbe  ease 
Ul  pviut,  HiigiiUr  acoeJaraticHi  I*  coniklered,  since 
th-e  work  spent  U|it>ii  equal  matuui,  like  their  moment 
o(  Inertlit.  is  in  tLi«  t'a»<^  ])n)pi>rlioni»l,  m  ftatcd,  lo 
tliH?  ftquarif  of  Lhe  distance  frotii  t!n^  fulcrum;  that  It 
ii  iudlfTrrcnl,  in  the  experiment,  whether  we  find  tho 
IcDKlh.  or  tbo  nidlus  of  gyralian,  a(  tbe  equivalent 
4lin|i[i^  licuiUilimt.  fibico  iJic  two  are  Identical;  sad 
that  force  is  ron:<tiuit  orcr  the  coucea trie  npherloil 
dqiiiputrnlial  BurfiicCii  In  (|UC(lion.  TbG  latt  two 
slat<!iuettl4,  Uieri^fore.  u  niiidu  by  the  author,  nNd 
oiily  to  be  restricted. 

Such  e^'erstclita  as  the  critic  is  traallj  able  to  detect 
are  not  Insidious,  like  some  of  thtne  which  hare 
crept  iuto  many  modem  test-boDtcs.  The  uiidcrljInK 
princlpicii  are  bmnghl  out  t\y  ihe  conne  of  espsr^ 
mniitt  hi  their  rl^aresl  light;  and  therefore  tlie  work 
mtial  be  retarded  bj  teachora  se  a  safe  and  trust- 
worthy guide. 

It  ma;  be  added  tliat  the  eipcrimenls  cooiiilerad 
■o  difficult  b;  the  critic  boTO  alrcadj'  been  eniptored 
with  suc»!s<i  In  an  elemeniarj  ci>ar«e,  and  are  un. 
doubledl^  ia  place  In  aaj  work  whoK  ot^jeet  U  to 
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'  «tle*ftlc,  nilbec  Uiau  culvr  In,  tLc  pn«cnt  BUuiilbnl  of 
|ilijr»ICM  InMruction  in  tli«  tclitwls.  VT. 

[Tb«  *niuittrtnlni1'  irudi»llnct!y  r«oojtiiix«d,  «n>l 
fU  prvMiicr  irltcvrfiilty  acbiiuwle<t£«4l,  in  tlie  rnviftw 
to  whicli  Ui«  abnvM  refers,  The  reviewer  iMairtilf 
Joiaft  hifl  rrilic  in  1ii!i  ilrolrc  fur  ii  *d«eer  irxnmiiiii- 
tlon'  boiletettuiiiL'  tlic  juvlkcof  th«<  coRimi^iiia  Diode, 
i^urb  an  i>icRtnli)aLiAii  will  uniiuotionnlily  f}u>y>  tliat 
etvry  rriilclsn)  miule  In  Uic  review  U  wi-ll  fmimled. 
It  will  t)o  urnentllj  itdraltteO  tliat  nn  irxpliinBUon 
wliicli  tirrda  CKplntnlng  is  noi  extreriK-lr  w.tliiifju-Iiirjf. 
Tbe  point*  under  dbcUMlou  are  aneli  jw  arr  imi  u.-m- 
all/  t;>^n<ld«re<l  in  boohi  \«jlli  wliidi  tbe  tcuclicr  in 
likely  ta  hs  r>tniliitr;  and  orroneou*  and  vtnitwng 
■Uleiueuts  will  geiierally  l>«  ntwRpU'd.  ntlttoiigh  not 
ondentoud.  Ttie  reiult  muN:  Ixi  diRlieArieiilng.  if 
not  diKUirmis.  tl  aeema  wismr,  ihcrrfoiy,  lo  varn 
hho  to  Im  on  the  loukintt  for  errtn  whirl)  hnve  not 
liMn  elimlakicil  Troiii  Diis  first  nditiuii,  but  wliiuli  arf 
not  likdj-lri  b«  (oiin<l  In  »  o^cund  And  ibis  it  es- 
pKtalljr  trar  of  a  Ixmk  which  ronUitns  a«  uiaii;  reslly 
good  and  (iri;;Jiiul  tliinzi  as  tbe  '  New  phjBle.t,'  and 
irbieh  nfriM  th«  wrIcUt  which  nnlurailv  and  iieL'e»- 
MtfUl  gow  with  any  Uiinjt  Pr.jfceaor  TrowlirMge 
Vritw.  —  Rkv.] 

Tti<  earthquake  of  Jaa,  2. 

Suppming  that  rriwnnalrly  oxiWTt  determluattviia  uf 
Um  time  mid  chkrjMler  of  neitmlc  phenomena  are 
iiMfuI.  I  »eriil  (III-  fitllowine  nolq  pn  the  shuck  of 
Jan.  2  at  Waiblngton. 

I  reco;;nI^<.Hl  (lie  cliamrier  »r  llin  nliock  At  llic  Jn- 
ataot  of  iU  occurrence,  and  timed  it.  On  t)iv  follnH- 
fng  day,  CAmnariiiK  my  waleh  willi  one  nt  lo  tin- 
■tAiuIaitl  (n"t  ""'Jdjiimoii'loploilfurlhUcity,  1  (ound 
tbc  uliurJc  occumrd  at  Kb.  IHm.  p.m.,  civil  lime,  to 
whkb  the  corraettnn  to  llie  W»sliin«lon  meridian  Is 
to  be  applied.  Jly  residence  is  close  lo  AsceDslou 
diUKli,  on  the  LiKbeil  tand  away  from  tbo  bouiid- 
arie«of  Uieclty:  ine  grade  ia  itUiety-lwn  fo«t  abore 
tnnn  level  of  the  river,  and  twi>  feel  lii«liijr  iliaii  the 
base  of  tlie  CApilol.  I  was  tn  the  i1iirdo<tMrv  hack 
ranai,  fadaiEcast  Inio  tl>c  back-yard,  and  imuIIi  intu 
aa  alley.  Tbt  boux  i*  i>f  brick,  and  above  the  mid- 
dle of  tbe  tecond  »t<iry  is  itolalcd,  Tbe  «liock  was 
a  dbUnet  and  very  beavy  and  itudden  jar,  not  accoiu- 
[>anlc^  by  nuise,  uitlvM  by  a  aliyhL  rtttliiia  of  Ut9 
windows,  aud  laMnl  Itaa  titan  a  Micoml.  Tbo  wn- 
Mttion  waa  as  U  a  rcryheary  body  hod  stnick  Utc 

»«mrtb.  yet  also  aa  if  tlie  jar  were  partly  ujtwani  rather 
than  dAwnward.  TlMto  was  iio  second  »haek  within 
Bfteen  minuiiui.  altliough  I  cav  a  parafraph  In  the 
daily  prfW  tu  the  eUnct  thai  niie  Individual  allies 
that  he  foil  a  necond  aliiHrk  almut  11  f.u.  at  Alexnn- 

r^i  Va.  W.  n,  Dall. 

In  NaOtre  for  Ttrx.  i&.  18&I,  there  Is  ile*cri|j<'d  an 
'  itliKrant  method  ot  ec-loncc-teachiiit;,'  whK-b  "  Iib-h 
been  carried  nut  on  a  bu^c  acak  aii'l  with  the  inoel 
{^(ifying  siicMii  by  the  *ehool  boAi^a  at  Blnning- 
hant  and  Liveriiool."  A  NeiriK-i;  deinonslmtor  la  ap- 
pointed for  a  number  of  achiiolii;  ami  hf>  ta  provldml 
with  ajiparalua,  whicb  Is  coiiieyed  from  nchool  to 
Mhool  in  a  handcart '  by  a  slnxig  yuulli.' 

■•  The «>-«t»in,"  ills  Mid,  ■•  fairly  meela  the  ohW- 
tlona  which  have  Im-n  nr^ed  against  the  Itilrodiic- 
lioD  (if  scir-nce-tKicliinK,  u!i  tlie  KruiiniU  of  want  of 
<|uaUAei]  teachers,  nuni  nf  tiniu  fut  prepare  for  (he 
leMOoa],  and  caaio(a|ipsmliis.  It  aUnsocureisyate- 
tnalk  and  couiliiiious  teachini;  tbroushout  theichaol' 


Itlneiant  eclence- teach  ere. 


year.    The  tncbinx  Is  prKilcul,  and  every  fact  or 
law  la  denionstratM^cicpcrlinfrnlBlljr." 

Would  it  not  W  well  lo  tiy  a  aLiiiiiar  plan  liu»? 

J.  aw. 

(It  would  auHwer  In  lance  ceuttm.  but  would  bo 
IllMltM  In  fta  application  lo  irlscw  wher«  il  nlsbt 
)i«  tiaid  to  be  least  needed.  —  Ed.] 

The  voice  of  aeipeuta 

Tb<'  lecUbodk*  upon  xo>ilogy  represent  that  the 
vocal  apparattiB  of  nei  prnm  is  very  uvnilly  developed, 
onhr  enough  toeiiit)h!*umi'of  these crciinrMiohlu. 
A  tact  latdy  brought  lo  my  atfi^nilon  by  Mr,  George 
W,  LeiicU  of  Ityegaie,  Vl,  is  worijiy  of  mcnlJon, 
and  may  lead  he rpnto logins  lo  warcb  more  carefully 
for  the  vocal  appamliis  of  aerpenls.  Mr.  Leiicfa  was 
vtHtifiiied  for  o^vi^rBl  years  al  Manepy,  Ceyloo,  aa  a 
ulvdonary  of  the  American  hnsrd  ofconiiuisslouetx 
for  forvicn  inlMioiiv,  Un«  day  a  scrpcDt  finlcred  ao 
ap«T'<inent  con tnitiitii;  lumber,  and  It  was  dociued  beet 
lo  kill  him.  Ii  became  very  angry,  and  modenlond 
iiolse,  which  ilr.  I.eltch  keys  reminded  htm  of  Uin 
liellowlnK  of  a  liitU  two  yeora  old.  Perhapa  oiliem 
mny  know  of  Instances  lu  which  lliesi;  creatures 
innkv  loud  nolxi.  Tlilsauloial  wosof  an  uncommon 
variety,  and  wa«  not  pr*-H!fvod.  It  was  of  consider- 
able alic.  say,  seven  »r  olgbt  feel  in  loiigth. 

C.  H.    HlTOBCItCK. 
Ilsii»>«r,  if.II..  Jin.  I«, 


The  iuaaudeaoeut  Ugbt  ou  atcamera. 

Ill  No.  lO'i  of  Sti&acf,  in  the  nrtiele  un  'Recent 
advances  ill  e)«;trica]  spivTice."  l*rofefl*or  Trowbridge 
makes  tliP  Kl^nvmctit  that  the  Fall-Klver  line  took 
the  inllintiie  In  Rilnplini!  the  Incandescent  system. 
This  te  certainly  a  mistake,  as  I  myvclf  saw  ll  in  full 
operation  ou  ibe  Vireinia,  of  the  Uay  line  Irunniiig 
l>etweeii  ILilllmore  aiid  Norfolk),  in  tbe  autumn  uf 
ISMi.  about  a  year  before  the  I'iJiirlRi  was  laundted. 
Whether  the  Bay  Uoe  was  the  Anl  to  adopt  It  or 
not,  I  do  not  koow. 

EVKBRTT   IlATOBtr. 
II  .8.  gaol.  Mirv..  ITultlngton,  D.C.. 
•Ian.  If. 


Rainfall  and  oropa. 

Prof«i»or  Snov'»  Mntenirnl  (Scfojitr,  v.  p.  I'i), 
that  an  annual  rainfall  of  eighteen  Inches  is  entirely 
iDiulei]aate  to  mainialu  sucre<isful  agrlL'utture,  U.  I 
suppoie,  meant  to  apply  only  to  Kantas,  and,  with 
that  llniltaiion.  may  l>e  correct.  In  California,  and 
especially  in  this  portion  of  it,  our  experience  (t  very 
dilfcrent.  I*pa]>erly  distributed,  a  rainfall  of  t«it 
inches  i>  ample  tn  mature  tbe  cereals,  and  excellent 
crops  are  frei|uently  raised  with  leas.  Eii  the  season 
of  1881-^  ihU  place  had  4.80  Iiichea  of  rain,  aiMl 
there  waa  an  almuat  cunipleCe  failure  of  crop»,  except 
im  irr!}:Hti'i]  land.  Tn  ]»gS-S.1  there  were  fi.W  Inches; 
and  the  dlsirihutlon  could  hardly  have  been  wnrae, 
almost  all  the  ritiu  falling  after  Iho  SWh  of  Harch. 
Etch  under  such  clroumstauees  there  was  some  pro- 
duction on  dry  Innd,  and  the  opinion  was  gencnl 
that  the  cn»pi  would  ham  been  fair  if  the  saine 
anivuut  of  rain  bad  cume  at  tbe  proper  tlities.  l.ast 
year  tlie  rainfall  wosalnioil  iiupreeedented,  reaching 
IS.S:!  inches.  It  was  altogether  too  much.  The 
crops  were  good,  but  they  would  hare  been  far  belter 
If  the  last  Inch  or  two  had  been  omitted.  Of 
conrsB,  under  different  conditions  of  soil  and  clinatei 
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eiahterii  Jiictic*  ihhj  be  loo  llllle;  but  h«r«  an  itAaurC'l 
iDlnimiiin  of  ti-ii,  or  nven  eight  liicli«^',  would  rnl> 
foniiiiif;  of  x\\  ill  Inrrcm. 

.s.  K.  MorrKrr. 

Jan.  II. 


The  UB«  oi  ftUpa  in  Bcieiitific   coirespou deuce 

To  fiiiil  tlijil  ililtr-ntiit  worker*  h«vr  irulrprmla^nlly 
Roclii^tl  the  nuliii.-  c<>iirhial»(i)i,  »r  llinl  Uiuy  Imrir 
wlupteil  (Ik-  !»m"  «Kpt.-0ieal9  ('.•  f>>cilii»ti.-  ttiL-ir  work, 
U  Ml  evidcitcti  of  th«  jubFii^m  uf  Ilip  rivncliislniin,  or 
tbeaxcellonce  of  the  exnciliMils  Tlii>^  r>?tIoclli>n  la 
Bumestad  t>r  th«  pfiiiaal  »f  rriiro*»or  Wildirr  «  note 
of  sbove  title  iti  Sdrncr  «f  iritli  Inst .  p.  44.  At  tlic 
tiRic(M»y  15,  It^TT)  wlii-ii  I'r-'ft-Mor  WilditraDiioiinccd 
lo  tbe  Itfflstoa  Booietyof  inaurnl  hi^torv  liiii  llM^  of 
■llp-not<'3. 1  remnrkcJ  tli&i  1  liiul  ub^mI  Hllpit  in  a  Hltsi- 
Ur  iBMiner:  unit  now  1  e-m  kav  tli&l  luy  |irlii<!lpal 
CoUeKgue  111  th*'  €<IlIonililp  tii  P»tjr.hf.  lit.  Oetiri;e 
DliDIiiuck.  Iins  (or  a  loiig  ititio  cxchaiified  with  me. 
»iu\  probal<I>  Willi  ollM-Tf,  corrcevoiiilcncv-iilIpB  for 
purpoti-*  Rimilar  (o  ihoiu  rlrARribciI  by  I'rof^tior  Wil- 
ri«tr,  ftriit  tlnKi  [  bnve  ubinI  ttiv  cunl-i;«talirKua  nyp^lKin 
with  profit  f(ir  all  llie  purjKifle*  ineiitjoiieil  by  i'rofes- 
Mor  Wilder  Mil)  for  others. 

'ni«  «ac«rit1al  fcAlnret  of  sllp-artipgux  fur  HUiig  awjiy 
no(«8  arr  Uie  iiM  of  a  fltMiJanl  or  unilurm  «ler<  of 
paper  fnr  all  piirpo*«M,  anit  tin'  entry  nf  Imt  on^  niih- 
lecl  on  a  »llp.  After  iitMiy  ami  v«ri<m«  i'X[wrimi«nls 
III  the  A-ttcmpt  Uiromblnft  thiMti  fuatiinrA  with  iiLhirn 
which  arc  drsiralile.  I  have  fuuud  the  fulliiwliic  nr- 
rwiiieinciil  tbe  must  con roii lent  for  nil  lilt's  which  ute 
not  kepi  aa  cntil-catalogtteo  purely.  I  piMCuns  thin 
naiiila  4h«etM.  23  l>y  t&  cent! met. rex,  or  about  9  bj-  B 
Ineho*,  wbluh  arc  pcrfornUxl  with  a  fiit.tinu; punch 
ne«r  the  left,  luaizln.  »i  rti^tiirccs  of  iy.-\  o-tiii metres 
from  ihc  rl^ht  inarKiiii  nii<l  iti,  '.S,  Hi,  uctd  -,:i  crntl- 
mttrc*  from  the  lowrr  i-dsr.'  Any  imitibrr  "f  tbca*^ 
CM!  ht.  bound  loffi^Uicr  by  tlmklnj;  t1it>tri  iiilu  plikcc.  and 
pualiig  0  twine  or  tlirend  iliroiii,'ti  ih-?  pcrfuratloa*. 
whldi  all  ooin>a|iai)d.  Slips,  of  wliaievw  ^ilw*  or 
aliapp.  not  cict-cdliig  2&  by  VA.'i  ci-nilitn^lrej  in  bUc 
call  be  llgbtly  fil.t««lic(l  lo  iiw  ilfihl^haml  pa^cs  by  iiiti- 
cilago  on  twu  or  more  coni^is  of  ibn  alip.  Tlii^r  cnn 
ba*xtendeil,rowrtl(eTi,  or  renioveil,  witlmulretnovitig 
lli9  sliwt*  III  wliidi  llipy  are  attached.  Thi-  wh'Oi-  uf 
the  le(I-haii<l  pikfir  "Frvi-a  for  catch>word«,  L'I:i>ftj lic(4.- 
fory  hradiii^  ami  oiili-hedilitic)',  or  nlialoviT  matter 
oroiinilarclianicitrriiiiiy  hi-tlvtirod.roferriiig  lo  Uu*  rv- 
verw  of  tho  paf.  N-'w  lo;n<*s  cftii  lie  ini-irteil,  or  old 
onetrernovpci;  In  aehorf  iltne,  while  at  .ill  tiinrs  ttio 
tiolet  hare  tbe  ailvatiliiKe  of  lirin;  in  lumk  fiinn.  unil 
frw  hftm  Ihe  dantmrtof  acciiletitwl  i1i>[il»crnic)il.  a«, 
for  itiBlance,  by  h  gini  of  wind,  or  hv  dnippiiii:  llir 
packaoc.  For  tiipjdity  and  ease  uf  reietciice,  1  know 
of  HO  better  •yiiem.  Thu  lomoval  of  sllpt  troni  eii- 
velopeo,  and  repliielng  them,  lako  a  graal  dent  of 
lime;  and  tlio  keeiilnf;  of  allgw  in  card^^alalojtue  form 

firevisils  A  rapid  Mirrey  of  Ihc  material  In  Imtid,  \i 
I  la  de'ilred  lo  fpread  the  'nholc  material  out  on  onr 
•ur^C.  tbe  tlriiitis  can  be  witbdmwii  from  tbo  K'^ve*. 
The  »amc  innnila  abcf^t*  oati  Imj  n»ed  for  mouuliiig 
ni'wv|i*|)i'r  «i"i~.»p!i  for  jji'miaiieiit  pretciralion :  mm 
liaitipUleta.  e.iTCnhui,  eic,  ran  be  perfomted  with  cor- 
retpundliiK  holes.  »»  that  all  mny  ha  tkil  loaetlicr  in 
■ay  eitngtienrti  dwired,  uid  l<.TmporaT7  L-oven.  ^luil- 
larly  [>«rfon[«(),  may  be  plaeed  on  eai-h  bi'oehiire, 

Wwhlnvlnn.  [I.C.  -lui.  Vi,  ^*>b. 

*  FiTT  «n  iai[1c<F  by  mtmn  ■(unilard  tioti'a  f<ir  trmiHir^rjr  Mnil 
inf. «»  /jtmrvjjirjuof.  Jaauarjr,  l*Kt>  lul.  vltl.  pji.  0.  T 


THE  DKCA  DEUCE  OF  SCIEPfCB  ABOUT 

Bosrox. 

A  B'MiToMAK,  tiniiul  of  lh«  scientiHc  tttmt 

or  )lU  native  [}Iiil-o,  and  ,vct  oul.v  too  familiar 
wiUi  emply  buiictioa  al  tho  ordiunry  itcicnlilic 
ii«sptnl)l>i};i.-s,  ntid  to  whuni  tlic  election  of  ni>w 
ineiiilipra.  '  (toxtiioiied  for  naitt  of  n  ijtioriiiD.* 
in  II  standard  cvmit.  itlirn  he  %-iaita  Itnltiniore 
and  Wiisliiiiguiu.  boji^lns  to  ask  irliothcr  tdc 
scoprre  Una  not  tIepartcU  from  Isriiel.  I!c  ia 
Iheivnft^r  :i  liltltj  »Uy  ahuiil  itivitlng  »  bruUier 
jibv'siciiit  fit)in  haltimore  to  ait<>nd  »  ineeling: 
of  Lh<;  uuudutay,  or  tuking  ii  initiiraliat  front 
AVashingtoii  into  a  session  of  tlic  nutural  his- 
tory society.  To  a  friflnd  about  to  visit  tlie 
nationnl  ra|)itAl,  be  iiiittiinlpim  hiiiitelf  trilit, 
sihI  forelioiUngs  of  ihc  decadence  of  scicnc 
ut  iiom« :  but  "■  leli  it  not  iu  (Jatb.'  he  whia 
pera  SB  h«  parts.  Novertb^lese.  it  is  au  open 
segrel. 

The  :ictiial  stntt^  of  Uiingn  is  Hiuipiy  Ihig,  >— .j 
tJitil    lliu   DiL-L-tin^  of   scientific    !«OLnelies  ai 
Wsetiiiigton  and  at  lUItiiiiore  aiv  imicli  morv 
■luiucroihi  uad  iiior^i  6p«cinlized  tlitiii  at  lioston 
and  ('amliridgR,  iLBitl  pn-jtciit  at  nearlii  cvcrjses- 
alon  a  more  varietl  aud  intcreiittn^  aiuortinent 
of  paper*,  wbieii  reueive  wr<icr  ,iiiil  fnt-r  dis- 
c-ussion  nt  tlio  bands  of  much  lai^cr  Audicnoe*. 
So  far  lis  interest  and  attendance  go,  the  meet 
ing  in  the  •lonllieni  city  is  nliat  it  fonnortH 
was  ill  ttif  nvi'llKTii :  nnd  iL  Is  a  pleasant  and 
y«t  sad  renjiuiflccnw^  of  earlier  and  belter  dar* 
for  n   ftcientific   man    from    KLai^gachnsctln   to 
vi.til  liiR  confi'ci'eii  at  the  t^niitli.    lie  M>es  again 
the  IVeHboesB  and  eagemeaa  lie  vras  wont  loJ 
»ec    at   home.      The    aiulience   doe^    not   sitj 
[U'oiiRii  Ibe  rear  door,  bat  iu  band. 

Il  i«  not  eaity  lo  *ec  the  exnct  rciwoii  for  altl 
lliis  changi?d   luipect  of  alTairs  in  the    nortii. 
AsaureiUy.  never  was  mon?  expeetct]  of  acienc 
than  at  ttie  ]iivitem  ila,v.     .Ml  men  attend  herj 
ti'orJs.     Is  it  that  eaeh  epvciatiot  Ims  bccoius 
8o  oiigro98cd  in  the  little  eomeroftlie  imiv«r««i 
he  nillivateR  that  he  cnn  warwir  see  beyouil 
that  corner,  and    must    needs  keep  to  il  even 
when  he  8l)ow»  its  products '('     Yet  why  shonkl 
one's  mental  (loriKon  he  narrower  at  BofltOB] 


IjLKrAHT  3D,   lWi.| 
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lian  »t  Wnnliingtni),  at  <'.tiiihrirlgc  tlian  at 
'BiilliiiKire?  Thfl  oul,v  wsj  wc  ciax  «c«mnt 
for  lltU  U  in  tli«  uiHloiil)t»lly  Trocr  social  life 
at  IIh*  boiiiIi.  i'\  vU'ivW  moil  arc  Urotiglit  into 
iDor«  rVi><|uciit  irolli«(Hi,  with  roiiW(|iient  in- 
Wrchaoge  of  idcoft:  ami  this  wotilit  Icnfl  am: 
to  cODJMtUTV.  llial.  unlets  inkniivra  change. 
Hofiton  ant)  <'ambiidge  oauDOi  regain  prc- 
cmlnraco. 

It  is  all  vcrr  well  lo  any  with  a  coin|ilacent 
air  ttiat  sclcucc  iloc»  not  dcpcntl  on  the  public, 
•ml  lliat  her  ffreat  discownci*  arc  toatlu  fur 
ftom  Ibo  noi(»y  world.     It  is  only  in  L'seeetl- 

^^ug\y  rare  ii)«tJiiioe«  itint  Ibey  Imvr  liccii  tuuilo 
by  men  whoiw  !«ci('iilif!c  ardor  w»a  not  liorn 
of  contact  with  li%'ing  tvncbcrs.  And  men  who 
Mcit  wisdom  for  themMlvM  alone  defntud  tbo 
public;  i-H])ccin)ly  in  these  latUr  dayo.  whon 
it  if)  thte  rerj-  public  thai  Itt  to  fbrnlab  their 
soooessorv  in  the  inve!)tignti4>n  of  nature.  The 
pnblie  covet*)  iio  tniin's  sciL-nliQc  gold  or  ap- 
parel, but  has  a  not  nllogethRr  unwholesome 
yearaiu^  fbr  a  sight  uf  It;  and  it  ia  a  travesty 
of  the  scientific  itpirit  lo  ke«i>  il  ^in    viuw. 

K Science  may  be  a  mild  hermit:  she  can  ne%'or 

"  Ih"  a  niiacr. 

But  to  return  to  Boston.  The  decadence 
□oliced  within  the  titst  len  yuai-»  cannot  be  ftl- 
trilxited  to  any  ctmiigf  of  general  manners  in 
tJie  modern  'Athenian.'  but  must  be  sought 
in  irtticr  local  cnnse!«,  :iri<l  may  be  Inigcty  iip- 
porcnt.  'riie  iiicrciiMng  proportion  of  scieii- 
tiflc  moti  residing  <Mit»idit  of  Bo»tou  iliwlf  liiM 
mnr-h  lo  do.  during  llir  ixildcr  and  stormier 
fti-asan.  with  the  sinull  altcudnnuc  ut  nieettngH 
which  it  lake»  an  hour's  travel  to  reach ;  and 
yt>(  it  is  rare  lo  find  at  iiny  Rciuntific  gatlieririg 
in  lloston,  fvcn  if  it  be  an  attracllie  fenst.  any 
Itm  pni|M>rlion  than  one-half  from  Cambridge, 
llic  university,  too,  niahcK  larger  nud  lur^L-r 
demand-)  u|K>ii  its  Bcrvuntn;  and  the  extrano- 
oils  attractions  of  Cambridge  it«oir.  nut  to 
luriitioii  thoR«  of  BoNlon.  absorli  more  :ind 
mon-  the  lime  and  sln-nglb  of  ihow;  who  were 
wont  in  fomvr  yenra  to  add  to  the  interest  of 
tile  Acientilic  me«ting4  in  Boston.  Their  ex- 
ample is  followpd  by  tlieir  Juniora.  and  Boston 
ibielf  fhila  lo  imike  ^no<1  ita  own  loiui. 


TUK  OBOLoay  OF  THE  SCOTTISH  HIGH- 
LANDS. 

Tin:  geology  of  the  highlands  of  Scotland 
ha»  »  pvculiiir  interest  for  American  students, 
llntt.  )n.-cbusc  that  rci;ion  has  many  rCMm- 
blnncvs,  both  Htraligra|))ucul  and  llthological , 
to  pnrte  of  «at>tern  North  .\m«riea  ;  and,  sec- 
ond, lipciiiise  therein  the  Name  ^rcat  i)iics- 
lions  wliicb  Imvo  been  niiMXl  and  settled  with 
regarrl  lo  New-Knglnml  roekn,  have  there  ahto 
been  dRtisted  and  fitinllv  solved,  with  itimilar 
rewdls.  There  is  in  noitJi- western  SoollarHl 
an  aneivQt  gneisitic  >«eries.  which  the  prciient 
writer,  in  \H^b,  pointed  out  a«  the  equivalent 
of  onr  older  gneisH.  an  seen  in  the  Lanrenlidcs 
lUid  the  AdirondiicL'A.  Kestiiig  ii|Min  this  I.an- 
iviiUan  01  Iltbridean  gneiss  in  Scothind.  there 
is  found  lo  the  eiuit  a  gmup  of  iinarUiteH  and 
limestones  eonmining  n  lower  [Uileoxoin  fauna, 
in  part,  at  least,  CHiubrian  in  age ;  while  ap- 
pUTcnlly  overlying  these  foasiliferona  rocks,  on 
their  eastern  Ki<le,  is  a  great  acnes  of  gneisses 
and  imicu  nchii^ta,  rising  into  hills  which  form 
the  western  Highlands,  extending  !M>uth  and 
eii»t,  and  covering  an  area  of  a)  l«a8t  flttoon 
thousand  si^iiarc  miles.  This  whole  region 
waa  studied  a  '|iiartrr  of  a  wntnrr  since  by 
Miirchison,  aUled  by  Ramsay  and  Ilnrkness, 
nnd  later  by  A.Geikie;  ami 'in  IHM  and  I960 
It  was  declared  by  Mni-chisou  that  tlie  gncisacs 
:md  iiiiea  achistA  of  the  Mtghlawla  were  newer 
thnn  tbe  fottsiliferoux  strnia,  antl  were,  in  nici, 
rocks  of  Siltiiian  age  in  uii  altered  or  mcta- 
tuorphic  condition.  Aa  1  pointed  out  in  1^0, 
tbe  parallehtim  beineen  these  Scottish  mcks 
nud  tbo^-  of  New  Kngland  and  eosleni  Can- 
iida  is  evident.  The  nndcrit  gneiss  of  tlic 
Adiromlackfi,  the  paleozoic  strata  of  the 
Champlain  baRin.  and  the  crystalHuu  schiatn  of 
the  New-Kiigland  Highlands,  tltcn  rcganled  by 
most  American  ;!eologist«  as  of  paleuxoic  nge, 
«ro  a  coniiterpart  of  the  slralu  of  north- wifHi-rn 
Seotlnnd.  nnd  I  am  awarv  that  Murchison  was 
Hustaineil  by  tiii'>e  ivftenibhiiiv  in  hi."  view  of 
the  Bgc  of  the  SwUi-li  IlighUndK.  li  w:ik. 
however,  then  o|>pOM'd  by  Nicol.  who  main- 
tained that  these  rocks,  tliough  dtalinet  from 
those  of  the  west  r-oatit.  wei-e.  iievertbelesa, 
more  ancient  liiuu  the  fo»ilifcrous  Cambriao 
found  aluut;  their  western  base.  I  at  thai 
lime  shared  the  common  belief  of  the  meta- 
niorpbic  school  of  Aiocrican  •fcologisCs,  and. 
extending  it  to  Ihc  Scottish  rocks,  suppoited 
llie  ihettis  of  Tllnrcbison  and  hii>  colleagncs 
.igiiin»t  ihnl  of  Xicol.  When,  however,  1  be- 
came satislicd  of  tlic  cnx)ra  of  this  Mihool.  and 
aswrted  Uie  pr<c'<('nmbrl»n  age  of  Uie  various 
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groups  of  cr.v»tAllint  iwhiats  o\'  tlif  AlbnUc 
bcit  in  Nortli  Amcric*.  1  d mtarrd .  in  an  ail- 
dress  iTfori'  tlio  Amflricni!  nssor-ialion  Tor  llie 
adrancoin^nt  of  scicuoc,  m  l***!.  niv  coiivie- 
lioii  tbnt  llif  LTvslnUiiiL-  sl'IuhU  of  the  Scottish 
Jlighbmis  '■  ntll  be  foiin<l  .  .  .  lu  tieloiig  lo  n 
iMTtotl  uitterior  to  Lin*  (li?pi>5ilion  of  llic  Cnm- 
brian  sedimcutM.  niul  will  t-uiTCspoml  tu  Uiv 
Jiftwer  giiL'insif  wrii-s  of  our  Aitpniachian  it*- 
gion."  My  sttnlicB  ol'  ibvw,  nmi  of  nitnilai- 
crvstalliiu-  rock»  in  N'oiili  Aini-riai.  tii  tiii^ 
Rrillsh  Islaiiils.  :iu(l  111  oonlini'iKnl  F,iii'0|»e, 
wnwl  III  siirvccdiiig  Vfare  lo  coiiUiTn  tliis 
i-ODcliisiuiL  ns  to  tUc  gneiss  of  ttio  IligblamU, 
whicli  «ns  air«iii  aHWrtrcl  lirforc  the  geologicnl 
sMjpinlv  of  Liindoii  in  I«)*l . 

Meauwlnli'  tlic-  atloiition  of  aWc  workora  in 
Cltvnt  llritaiii  bad  btcn  turned  lo  llii*  grc-it 
)irobli-m  in  Scottish  (;eolog^',  bc^giiiniiig  witli 
lliehain  1878,  nnd  followwi  by  ('allnwny  nml 
Liipwarlh,  III)  of  Tvboiii  hdivied  liidc|it'iidi*nl1y 
of  fiirli  utUtT,  but  witli  concordant  results. 
Tlicir  ai'jmratc  cunchisionB,  as  imnoiincDd  fpora 
Hmc  m  titiic.  bill  mort;  ftilly  in  ]HH:\,  agived  in 
HhonSiig  ibul  the  vii-ws  of  Mtnrbi'on  jiiid  bi» 
followers  wrro  nltogt^lbcr  imu-nahle,  and  in 
diiiaccord  willi  the  facts  of  sLratigraphy.  Ac- 
cording to  the  rcsidts  of  tbe.se  oljsMTvnr-s,  |iiib- 
li»)icd  tarly  in  1S8;{.  there  ar^  Sioen  in  the 
lliglilaiul  ri-gioii  an  older  granitoid  or  Lauroii- 
tiiui  ijncisH.  mid  :i  3'uuiiger  series.  coiiHisttiig  in 
largo  part  of  Lender  gray  gneisses  and  gmnii- 
lites.  with  mica  scliials,  whidi  are  the  cliarac- 
tcrislie  rueks  of  ikv  Highlands, -and  liavv  been 
variously  mim«l  I'pper  Pvblilian.  Grumpiin. 
and  Caledonian.  Tbcy  arc  iudi8lingiiiahabl« 
fhiiD  thi-  younger  giiniflae:}  of  llie  Alpit,  i\n^ 
from  the  MoaUdban  of  Xurth  Atnt?rica.  lu 
which  they  w«if  already  rcfL'nwI  in  1871.  The 
iinconfoniiiible  iiU]>cr|Ki!iit)on  of  the  yoiingor 
ii[X>n  the  older  giieisslr  series,  and  the  fact  that 
the  ('nndirian  ^irnta  n^t  uneoiirorm.>)ti1y  upon 
botli,  and  aro  younger  thau  citbi'r.  arc  also 
tiboHn.  The  cxialenee  of  great  panillel  nortli 
and  Houtb  faults,  with  upthrows  on  their  eiisl 
aides,  bringing  up  sncooRBively  higher  rocks ; 
the  fiiet  that  these  faiills  pass  into  ttigtaoid 
Hextires.  in  whieU  both  the  younger  gneiss  nnd 
the  Cambrian  rocks  were  involved  ;  and  aUo 
thai  Die  yontisfer  gneiss  is  made  to  overlie  Ihv 
latter  by  disloiatEous,  which  were  accompanied 
by  R  gn?at  lliiusl  from  the  on^l,  Ihrowin;:;  both 
aeries  into  i  wiecessioii  of  folds  ovcrttuned  to 
the  west,  giving  the  whole  region  a  general 
oastArn  dip.  —  were  made  appaivnt,  n^  uiny  \*e 
seen  ia  the  various  papers  of  Kicks,  paiiicu- 
larly  that  in  the  Quarterly  geoiogical  journal 
for  Mar,  l!48:),  vrilh  appended  iiotea  by  Bon- 


n«y.  htkI  it)  the  papers  in  tlic  Otologteal  maga- 
zinfi  fur  the  same  year,  by  Callaway  :i»d  by 
l.npworUi,  the  lattei'  entitled  'The  secret  of 
tho  Uiglilands.'  besides  a  later  one  by  Calla- 
way in  the  same  aiagazinc  for  Miiy.  I>^(t4,  on 
i'rogrcssive  metamorphisin.  An  alistraet  of 
these  results  will  be  found  in  a  tthapter  on  Uie 
progix-sH  of  gfologv.  \i\  the  Smithi«oniiin  if)>ort 
for   18S3. 

The  jiiibUcation  of  tbmo  coucJustoua  im- 
pelled the  geological  snrvey  of  <  J  real  Rritaiii 
to  direct  its  allcntioii  lo  tlie  region  lor  the  pur- 
pose of  defendiaj;,  if  (wwsiblc,  tho  piwionsly 
ex|)reflsed  opintoiiA  of  the  oCHcial  geoiogista: 
and,  ailer  investigations  eanied  on  in  \Ai^\ 
and  IJ^S'I,  the  eonclnitioni!  of  the  director.  A. 
Geikio,  and  of  bis  aajistatits.  Mcssi-s.  iVaeli 
and  Home,  arc  given  in  Nutarf:  for  Nov,  !.(. 
IH84.  and  reprinted  in  the  Ameriran  joiintat 
of  aeii'uce  for  .lamiary,  1885,  Therein,  while 
malting  no  siM-cial  refereiicv  to  the  rcsuIlM 
obtain<id  by  bis  immedinte  ]>rodeeessorB,  ficikie 
abandons  entirely  the  \iewa  hilherto  held  h^■ 
him  in  common  with  Mnrchison  and  Katuaay. 
and  coiidrni^  those  of  llicka,  t'allawny,  and 
Lflpwoitb.  He  writes  tbnt  he  has  **  found  tlio 
evidence  altogether  overwhelming  againat  tlio 
ii]iwai-d  succession  which  Miireliison  beliexed 
to  exist  in  Kiiboll  from  the  Imse  of  Ihe  Silurian 
CCfliubrian]  strata  into  an  upper  C'onform- 
abli-  scries  of  Hcliists  and  gneisses."  ami  ailds. 
"  I  hat  there  is  no  longer  any  evidence  of  a 
regular  donformable  passag<>  from  fossiliferoua 
■Silurian  [CainbriaiiJ  (lunrtzttea,  shales,  and 
liinestoiies.  upwanls  into  eryatalline  schisu, 
which  were  Biip[K»6od  to  be  inetamorpldc  Silu- 
rian scdimeuts,  must  be  frankly  adniitlAHl." 
The  same  a»ndii*ioii8  are  also  reached  by  Uelkte 
Trom  the  ru-oxa  mi  nations  of  siiiiilar  sections  iu 
ICo^ssliire,  previotisly  desi^ribed  by  himself  in 
.'lecordance  with  the  views  of  Mnrchison.  The 
preliminary  report  of  Measvs.  IV-nchnnd  Home. 
Willi  a  general  section,  esjilains  tho  structure 
in  complete  accordance  with  the  atatciHciils 
ala-ady  made  by  late  observers,  aa  exjilained 
above. 

Cieikic,  in  the  piijier  Jnst  died,  calls  atttmtion 
lo  the  laminated  and  schiytose  slruetiire  devel- 
oped by  tho  great  pressure  and  friction  along 
the  liiiti8  of  movement  in  the  displaced  gneis- 
»ic  and  hornblendic  rocks,  and  also  to  similar 
chitnges  [irodtieu'd  by  the  Hume  agency  in  de- 
trital  rocks,  such  a&  arkose  in  this  region,  bolli 
of  these  structural  .titerntions  niv  apparently 
incUidod  by  tieikie  niider  Ilie  head  of  wliai  he 
cnlU  a  '  Tvgioiial  mcUinior|>hisin.'  This,  how- 
ever, is  a  misapplication  of  the  term,  likely  to 
confuse  and  niialead  the  render,  since  local 
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structural  c-lisiugcs  ia(lu(.-c(l  by  lut-cliaiiicHl 
movoiiK-nu  in  anci<'nt  cryetalliiic  rock*  bave 
nothing  in  ivjnmwn  wiili  ilmt  im»teriou;(. 
|iroce»ii  wliidi  has  lieen  !t(i{>[KJ«i?il  by  itw  infUi- 
inorplii^  school  if.  gcncratp  similar  cryslAllinc 
rock«  ttom  non-cry etalliiic  sediniciitA.  A»  w- 
}[ards  \\ic  rhatige-*  wrought  by  the  same  agviicy 
in  detrilal  maiuicii.  it  may  Iw  rcjXMiled  thiit 
'''the  rc»cml>Uncf«  bclwctn  priniiiive  crystal- 
lioc  rucks  and  wlmt  we  know  to  hp  detiital 
rodcs,  cotnpre&ioil.  rcoeiiKnUtl,  and  ofl«n 
exbiltiting  intoriititinl  luiucmls  cr  »ctx>odary 
•jriglo,  arr  lot*  sliglit  ami  sniwrficinl  lo  dccvivt 
the  critj<.'4il  8ltiil«iit,  and  ditiappciir  under  lui 
ctosco|>ioAl  invc^ti^ntion." 

'l*1it-  ijoctnnv  or  n  rt'^iutin]  aiKl  progressive 
titetan)or|ilii>tiii  sut  Wiv  origin  of  Uie  crystnUioLr 
roi-fea,  wliioh  wa^  vory  wi<iely  rcc«ivcd  a  geiKT- 
alioii  8ini-i\  IkiiIi  ill  Kiimjn-  mid  Auieriea,  lias 
wiDiiti  t(a>  liuL  TourtiKMi  yeni'x  lii-cotiti-  grvaily 
discredilod.  In  the  Alps,  wlicre  it  was  flret 
seriously  applied,  &»  wpll  a^  in  Ureal  Britain, 
it  is  iK»w  goucrally  Rli»iuton«(l.  Callawtiy 
wrotA  not  long  oint^-.  that  "  t'vory  «we  oi 
nUppoiMxl  muLaniDrphif  ('umtirian  and  Silurian 
ba«  ln--4.'D  invalidated  by  rcopnt  resparclies ;  *' 
and  Ilonncy.  now  jira^iiloTit  of  the  (Votngicul 
soeiety  of  London,  dcvlartxl,  in  ltf>f3,  that  the 
hillicrtu  iiccreililwl  -■  iiislnDcea  of  tnetamor> 
|>b)nn  in  Wale-i.  and  t'^iicfinlly  in  Anglesfa. 
in  Cornwall,  iu  I.<:-i<.'C»tt.-n4liiro.  ami  in  Worccs> 
tcrsbirt*.  have  utterly  iirokt-n  down  on  uuivful 
study,"  as  bad  iilready  been  tlic'  i-hsb  in  the 
Alps.  and.  it  may  be  adde<i.  in  North  America. 
'Ilw  oftldnl  geologtata  in  Great  Britain,  repre- 
senting Uiv  tniditioiiB  of  Ihu  old  scliool.  Iiave. 
however,  hitherto  held  to  the  Sootti^h  High- 
lands as  their  last  atroiighold.  wliicb  tliey  are 
now  Totvik)  to  abaudon.  —  a  i4iib:«tant!al  victory 
for  rational  goologj*. 

T.  Stbkrv   IICXT- 
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Ttlfi  RAStN  OP   TltH   CAHItiBKAN. 

Tub  II- S,  hydrographi<-  odlce  hnving  ««nt 
lo  the  Ntw-OrlcnoB  v^tposition,  as  piut  of  its 
rxhibit.  a  model  of  the  Caribbean  Spa.  it  will 
Iw  interesting  at  this  lime  to  dirtcusst  the  d^H'p- 
»e«  Houiidinga  taken  by  olliccn  of  the  navy  in 
the  cotisl-Mirvey  »t4-atner  Ulukc,  uud  in  the  fish- 
cou)nii4«ion  steamer  Albati-uss.  from  t87!>  to 
1»84,  by  means  of  which  this  uiodul  was  con- 
structed. 

Particular  attention  was  c:ilkd  to  this  gi'i>ut 
hosin  in  the  coast-survey  reports  for  1X80  and 
1881,  and  also  in  a  i>a|)er  read  by  the  writer 


before  the  American  Geographical  ^Ttodoty  In 
the  winter  of  IHH:;. 

It  wits  not  iHiiiKiblc,  howerer.  lo  give  the 
contour  of  Uie  ImkI  of  tlii«  ^a  nntil  Ihe  com- 
pletion of  tlio  work  of  tJic  AlbairoES  InKt  win- 
ter. Tlie  dala  then  olitaincil  |KTinittcil  the 
constniction  of  tlte  iu,'i-oinp:inylng  chait.  which 
is;  a  fftiibftil  rcprMcntatioo  of  the  rondel  licforc 
mentioned,  and  by  mi-ans  of  whitrli  it  will  bu 
easy  to  draw  attention  to  some  of  its  mo»t  im- 
|>ortnnt  fentiirc«. 

During  the  cmitc  of  Ihc  ChiUlcngcr,  it  wiia 
demonhtrated  that  In  a  Mibmurine  lake  the  lein- 
IKsraliire  is  constant  Ut  iht-  greatetit  depth,  and 
the  »aiiic  as  that  of  the  oeean  at  the  depth  of 
the  rim  of  llie  lake  at  iUi  lowest  or  dee|ie.st 
jtoinl. 

The  investigations  of  the  lemperatiiro  of  Uio 
Gulf  of  Mexico  by  Commander  Sigsliee.  fWini 
lfti4  lo  ISifi,  had  shown  Ibat  below  a  ileplh 
of  XdO  fathoms  the  lemjteratnrc  ia  coni*tant 
at  :t9^°,  whieh  is  the  normal  tempcralnrv  uf 
the  ocean  at  that  depth  in  the  region  of  the 
Kqnatorial  Current.  It  wait  evident,  therefore, 
that  the  Caribbean  Sea.  from  which  the  Oulf 
of  Mexico  receives  ila  waters,  must  be  enclosed 
by  a  rim  which  al  its  deepest  ijart  was  J^tlii 
fathoms  b«low  the  »<irfacv. 

The  purpusc  of  the  investigation*  of  iIh; 
ItUkc.  during  the  lime  that  I  had  the  honor  (u 
coiiimnnd.  was  to  verify  the  deduction  thus 
nmde,  and  todelerinine  the  position  and  height 
of  this  rim,  uhieh  liinil:^  llie  low  [enipenhitxt 
of  the  waters  of  the  Gidf  of  Mexico. 

All  the  pn.4aagcs  between  tlic  ij^landii  from 
Tdnidad  to  Culm  were  carefully  itonnded.  and 
lh»i  existence  and  [KMition  of  the  rira  definitely 
cetAblishcd.  At  tlic  eamc  time  temperature* 
were  taken  both  oulsiilc  and  iiiJfidc  ihe  basin, 
and  al  the  points  of  minimum  depth.  U'ith 
one  exemption,  however,  llie  only  place  where 
the  riui  wa^  siillicienLJy  low  to  admit  water  of 
the  reijuired  tcni{H.'niturc  (^'>)°)  waa  in  tlie 
windward  passage.  In  all  other  places  the 
depth.H  on  the  ruu  were  iDiich  leas  than  A{H\ 
fathoms. 

The  exception  noted  was  a  narrow  giiUy  of 
I.IOO  falhoma.  with  a  bottom  tcmiKrrature  of 
:)»'.  Ictrling  into  a  basin  of  ^,400  fathoms  l»o- 
tween  .'^anta  Vrxxr.  and  St.  Thomas ;  this  great 
ilepLh  aUo  having  a  boltom  tompi-rBUtre  of  38". 
As  the  temperature  at  1  ,oOO  fathoms  just  south 
of  Mona  I'assoge  wim  3'Jj*,  tliere  could  tw  no 
doubt  of  the  exiatence  of  u  rlni  from  bauia 
Crux  tu  l*uert«  Kico.  The  Albalroas.  there- 
fore, was  directed  to  eviimine  tiiis  locality,  anit, 
as  was  expected,  found  the  ridge  with  900 
fathoms  on  it  at  the  greatest  depth,  and  a  leosl 
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iein|}pri»t,iiiie  or  ;i:(i'.    'V\s\*  c»^nh\i»\l^l^  ihc 

continuity  ol'  (lift  mu,  nod  consequently  tl"' 
trntJi  of  ihii  fWfinotion  made  from  lUe  exnmi- 
nation  of  tlie  teni{>i<i-»tiircfi  of  llip  nntent  of  the 
Giiir  ol"  M^'xico- 

TllHt  pnrt  of  till*  (iirilil'i'iiti  Sen  we»l  of  tin? 
Island  v(  -Imauii-a.  mnl  llii-  PwIto  ami  Itosaliiitl 
banks.  wtTo  tlioioiiglily  aoiindi-d  in  llie  winlwr 
of  181^0-til  :  Hill)  ttu-  Caymnii  Ii^Unda  and  Ui« 
MUteriosn  hank  nni-  fniind  Lo  Ik-  pari  of  b  8ii1>* 
iDariii(>  ujilvusioii  of  Itii.-  riiiige  running  along 
tlic-  soulli-enst  side  of  Cubn. 

Innnediiil4-ly  t^oiitli  i>(  these  partially  siili- 
inerf^wl  jwiik*  was  an  iiiunvimf!  dwj)  valU-y, 
cxt^-ndingfhiin  betw**!)!!  ('tilta  nnd  Jnmfiifta  us 
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far  xs  cbe  Gulf  of  lloudursa.  This  valley  is 
narrov  at  its  Mst«m  end.  but  widens  b«tween 
tlie  vestf^rn  end  of  .Inmnicn  nnd  Caiw  Cruz. 
nherfl  the  »oiiii(lingi*  wcvc  :(.0()H  fallmiiis  witbin 
llft^-wn  niik's  of  Cnbn,  and  ^f.wlO  fathoms  irithin 
twrnty-lire  milsH  of  .)niii.ii(».  TtiU  vallcj-  i« 
70(1  miles  Long,  with  »n  average  breadth  of  1^0 
Tnil<>st.  The  gri^.tUtj*t  dojUli  wa.*  ;t.42.'(  fathoms. 
ju«t  south  of  tbc  Island  of  Grand  Cnymnn. 
Bflwuen  ^risterioxa  B;uik  and  Cliincborfo 
Bank,  ttio  .lounding-i  were  i-Dguhir  at  2,50n 
fat)iom».  North  of  Misteitosa  and  Urand 
Cayman,  lo  ibu  li^lv  of  Piiiies  and  Cn))e  San 
AotoQlo.  the  soundings  woro  gt'ni'niUy  2,500 
nitlionB.  Ho  owtit  for  tb«  weatern  Carib- 
bean. 

The  liii<.-»  of  di-0))-8oa  soundings  titkon  by 
Liout.- Commander  Tniincr  in  the  Alhotrosti  laat 
ivintcr,  vrere  flntt  Ttom  the  east  en{l  oC  I'licrtn 


RicotoHinl  Ulaiiil.  Uiuiire  neariy  aoutbtoTria. 
idnd.  and  Llitin  norCli-wcHt  lownrd.t  the  Mona 
Passiigc.  Ttit-sc  lines,  in  foiinwilion  witii  tbal 
which  [  ran  with  the  niake  from  the  inland  of 
Domiait^a  to  Kiid  Island,  and  liark  U*  Mouner- 
rnt.  clearly  dcvcIupH  ii  iiul>iiiarin<*  vkvotton 
reaching  north  and  »outb  nearly  psmllcl  to  the 
main  ehniii  uf  UlamU  from  Otanwia  to  .St. 
Cbnsto|>lier:  the  d«])tb  i>n  thta  ridge  bving 
vortsiderahlv  k-s^  than  1,<I0<>  fathotns,  wltli 
I  .ii4i(l  and  2,000  fathoiu»  on  e«eh  vide. 

Krota  the  Monn  I'assage  a  line  was  nin  to 
l>04  lloqiit'tt.  thence  U)  tli«'  mainland,  and  then 
lo  Curavoa.  The  >w>iincliiigH  wjntb  of  LliiA 
chain  of  islnnds  gave  a  ffrt'^aKist  d('|>tli  of  1 ,0;f') 
fntboms.  ,\  line  was  run  Avm  Ctn-a^oa  lo 
Hoala  Nlarid.  at  the  extreme  aoiitli  [mini  of 
Santo  Domingo.  A  line  was  nlito  rnn  from 
Moraiit  Cava,  olf  lli<'  enat  end  of  JnmaiL-a,  to 
the  month  of  the  Magdali-nn  River,  and  then 
aem^fl  the  Rosalind  Baiik^. 

Tbcec  several  linen  ^how  nti  iuimeriM-  lia»in 
of  nearly  tbc  same  depth,  exteiiding  from  Santo 
Domingo  and  Fiierlo  Kiwj  lo  the  ahorefi  of 
the  Spanish  Main,  and  over  an  aiea  of  uior« 
than  200,000  stjunre  inile^,  without  any  apiwir- 
ODt  iu(<quuiily  of  8urfnei>.  A  liiii«  drawn  from 
the  w«8t  Olid  of  .Sanlo  Domingo  to  Cartagena 
show*  a  depth  of  2, 2(H)  falhoms.  'I'he  Hoor 
of  tlie  basin  then  ri8e>t  gindiialty  to  the  banks 
conncctiDg  tbc  iel.'md  of  .lamaim  with  the 
Mo»qiiilo  Itank. 

The  hasin  in  :i  few  luindred  fathoma  dtieper 
in  ita  e)i«tern  pnrt.  I>nt  ri<(-«  alinijitly  Uk  tlie 
submarine  elevation  previously  mentiouvd.  A 
L-ery  remarkable  depreaaion  will  he  oliacrrwl  in 
the  Atlanlie,  norUi  of  Puerto  Kico.  Lieul.- 
Coimunndcr  Urownsou  here  obtniucd  «  d«ptJ;i 
of  4,A61  ftilboms.  Additional  noiiudinga  will 
be  taken,  wheu  a  vessel  n  available,  for  more 
detaiU  over  the  ridge  of  which  Bird  Island 
forms  a  |mrt:  hnl  ihe  general  basin  is  prol>- 
ably  con-eiijtiy  |»oi-lrayi-d. 

The  HOiindings  connecting  the  islands  .ind 
various  banka,  and  to  determine  the  ileptlin 
of  the  weatern  ('aribbean,  have  alivady  been 
made  in  detail.  TliiA  work,  »o  cmitiently  with- 
in the  nronnec  of  the  navy,  and  performed 
with  so  niru^li  sncceas  by  naval  otllccrs,  should 
be  <>ontimiDil.  and  I  hope  to  obtain  many  new 
aounditiga  this  aumiuc-r. 

The  uioilel  also  shows  the  elevations  of  adja- 
cent shores  and  tslanda.  The  horizontal  scale 
i4  :i;>  miles  to  the  inch;  vertical,  6.000  feet  or 
1,000  fathoms  lo  the  inc-L.  The  latter,  though 
so  much  distori«ii .  was  oeoatsary  to  give  the 
smaller  elevations  and  depressions. 

Rven  with  this  scale,  the  bigliiMl  imanitaiii 
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on  the  Isthmus  i>r  1'aiinni:i  vas  only  one  tiRlf- 
Jncfa,  soil  Ibc  elevation  oC  Uie  raitroaid  Ictm  than 
otw-lweiiUetli  of  an  inrii.  Again:  tin"  nioiin- 
tnin  of  Snnta  llartit.  ncsr  Cartngonn,  wns 
iT.itOO  fwl,  or  nearly  three  inches  in  height: 
lull  tiiK  nliole  gaw  rclalive  heiyhls  which  fonld 
tmve  tw-en  shown  in  no  nttier  way. 

•I,    it.    BAKTkKTr. 


rWB  B.iLLOOS  IS  .VETEOtiO/.Oar. 

Ow  Uie  iifternoon  of  Jan.  19  th«  Brat  bal- 
loon asf^nt  pvev  inmK-  in  this  txiniilry  lolely 
in  tlie  intfre>«t  nf  riivtuorolog\'  look  jiluue  &t 
Pbilndvltiliii).  Ad  tlifi  iK-ginoing  of  n  eeriw  to 
be  ctirricil  out  etrictly  for  ftdentiflc  pnrjwfwit,  it 
■as  an  pvent  of  no  Mni»ll  Importjuice.  Gen. 
Ilnxon,  i>tii(>rRignnl-oil)o«r,  U.S.A.,  recognizing 
the  imporlanci-  and  vainc  of  »  more  «>mplet€ 
knowlcrlttc  uf  till-  upper  .itnir>!«pli4>re,  entered 
into  a  rontnict  Mime  time  ago  with  th<>  well- 
linowu  aeronaut,  Mr.  S.  A.  Kin)!,  for  n  imin- 
her  of  '  tri|ja  to  the  i-Ionds.'  un  ascent  to  he 
OMulo  at  any  time  un  eight  lionra'  iioliee. 

Althwigli  the  first  balloon  excursion  for 
fltricUy  BcientiSe  piirpoftes  niude  in  AmvHcu. 
tbii   waa   by  nu   ii]i>aiM   the    first   on    record. 

IXatnnilly.  vorj-  soon  after  ihe  invention  of  the 
balloon,  attempts  were  nmde  U>  ntiliiie  it  iu  me- 
teorological invesiigaiions.  Doiibtk-so.  ihc  first 
ueents  having  thi;«  i-nd  iu  view  were  made  by 
Ur.  Robinson,  from  St.  I'etersbni^.  at  the 
oommaod  of  the  emperor  of  Rnit^ia.  in  180^ 
and  18(t4  :  hnt  it  doc^  not  nppenr  that  any  inn- 
poitAot  reoulU  ctuno  from  (hem.  On  Aug.  SI. 
ItlO-l.  Gay-Luarac  ami  Biot  made  an  :Lseent, 
nMchiog  a  height  of  thirteen  Uionaand  feet ; 
and  meteorological  obser\'fttioni  were  com- 
meooed  after  an  elevation  of  seven  thoii»iuid 
foot  tuid  l>een  parsed.  On  .'^ept.  !■'>  uf  ttie 
Mine  year,  ttHy-Liisaiie  reached  a  height  of 
twenty-three  thousand  feet,  making  n  seiit^  of 
most  important  obsenatlunH,  uikI  bringing  Hir 
down  from  1.linl  height,  which,  on  being  una- 
lyxed,  was  found  to  hare  the  same  constitntion 
1^   as  that  at  the  wirface. 

^B  Not  mueh  seems  to  have  been  done  from 
^  that  time  ontil  1813.  when  Lhc  British  asaocia- 
tion  for  ihu  advancement  of  neiencc  appointed 
a  coinmitleo  and  voted  n  snm  of  money  for 
the  purpose  of  experimenting  with  captive  b.il- 
loons.  Although  the  work  wnfii'unlinued  under 
aaveral  committees,  it  was  nut  very  iiiiec««6ful. 
owing,  dotihlU'«»,  to  a  lack  of  skill  in  the  man- 
agement of  captive  luilluouB.  in  I8.'>i}  Me««rd. 
Bixinnnd  llarml  niiKleusoentsln  France  for  the 


pur|x)3eor  meteorologieal  study,  in  which  it«a« 
planned  to  asn-nd  to  heighta  an  ^reat  as  ffirty 
tlioii«and  fe<'l.  Tlieii  did  nut  eucoieti,  hownver. 
in  renehing  groatcr  elovHtiom  than  had  beeit 
nttained  before,  hnt  obtained  results  vcrifving 
in  the  main  tho.''^  of  Gay-Ijiwiac  Ou  one  of 
iheso  excnrstion!!  an  elevation  of  tweiity-lhree 
thouKiiud  feet  waa  rracJicd :  and,  in  addition  to 
tl»e  metcomlogical  work,  iuterenling  obsen-a- 
tiniui  were  made  on  |iolanxat)on  nnd  other  opii- 
eal  i^cnomcna. 

A  series  uf  very  imiwrtunt  ascents  was 
ninde  by  Mr.  \Velsh  of  the  Kow  otiBervalorj- 
in  AngUBt,  October,  and  November  of  1852.  in 
whii-Ji  brightA  varying  from  twelve  thoosaiicl 
feet  to  twenty -three  thun»iind  feel  were  reached. 

A  few  yearn  Inter  lhc  Interest  of  tlie  Brllixh 
asaocialion  in  the  subject  wa»  renewed,  ami 
t'tdminatft]  tu  the  celebrated  serieg  of  ascents 
made  by  Mr.  Glaishcr,  the  first  lieing  on  July 
1  7.  tttGii.  in  these  ascents  the  most  complete 
aTrangementJi  were  made  for  the  study  of  Uie 
physics  of  the  higher  ntmosphere,  nnd  tbey 
were  remarkably  sucoessfVil. 

SiuiM-  that  time,  scientiBc  ballooning  has 
been  earrieti  on  with  great  suceeKs  in  Frauo« 
by  (.'nmille  I-'lammflrion.  W.  Ue  Fonville.  and 
GnKton  Tiasandier.  A  complete  and  extremely 
interesting  history  of  their  work  (up  to  tlie 
date  of  its  issue),  together  with  that  of 
Glaisber,  is  to  be  fonnd  in  a  volume  entitled 
'  Travels  in  tlie  air."  by  James  (jlaiaher. 

The  U.  S.  slgnal-gerrice  has  had  this  subject 
under  oonaideration  for  several  years.  Pro- 
fessor Abbe  began  in  1)471  to  collect  mctcoro- 
logii'nl  rceords  mode  in  balloons.  In  1872  the 
records  of  fifty  ascents  bad  been  t«baUte<1, 
Htudied.  and  valuable  results  obtained.  In 
imii  one  thoufiarid  small  balloons  were  sent 
with  the  I'oloiis  expedition,  to  be  used  in 
determining  the  height  of  the  eluuda :  but, 
owing  tu  an  unfortunatu  accident,  tlicy  could 
not  be  utilised.  At  various  timeB  the  chief 
wigrinl-oificcr  \ia»  sent  observers  on  balloon 
■■xeiirKion«  which  weiv  made  for  purposes  other 
tbnn  scientific. 

The  ixtnsiderable  eertainty  with  which  the 
movement  of  a  storm  can  now  be  predictetl 
renders  it  possible  and  dejiimblc  to  make  ays* 
tomatic  asc  of  the  balloon  in  the  study  of 
unusaal  atmosplicric  conditiuns,  and  tlie  series 
of  jiscenis  just  begun  is  planned  with  that  end 
in  new.  Among  other  things,  it  is  desired  to 
dctennine  lhc  diflVrenct!  In  the  temperature 
grudient  in  well-define<l  *  high  '  and  wcll-dcfinetl 
■  low"  pressures.  For  this  purpose  it  is  neces- 
!4ary  to  foretell  the  arrival  of  a  particular 
atmospheric  condition   »t  niil.nde'phia,  fkom 
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wliicti  place  the  nscvoU  will  be  nintlr.  This 
can  rpsdily  be  done  so  nB  to  jjivc  llic  jwronnm 
eight  hours'  notice  Cor  the  |>irparatioii  of  liis 
bsUooii,  and  the  obsenera  who  nrcompaijy  him 
*iifl!lcionltirnc  to  roach  Phil3tl<'l|»hin  rrom  Wnsh- 
ington.  Tbc  firat  ascent  was  cxpocti-il  lo  be 
ratJier  experimrnlal  and  suggestive  in  ils  char- 
■urtcr.  It  WHS  Ihc  intention  to  start  al  seven 
A.M.,  on  Uiti  1 9th;  and  n  Iclvgram  to  thutt;ir«ct 
was  sent  to  Mr,  King,  who  rt-spouilcd  tliat  he 
wonld  be  ready.     But,  owing  to  the  extreme 


honr  of  starting,  tlie  obiiervationit  tnnile  were 
not  80  ntimerona  ns  eonid  ho  de!tii'e<l.  allUoii^b 
seven  eoinptctc  sola  vrcn;  obtained  la-fwrt;  dark- 
ness rendered  further  readtn{^  iinpossible.  A 
iuift!  mid  qiiicc  landing  was  effooted  nt  about 
linir-[»ial  8cvi:n  f.u.,  near  the  village  ofMani- 
bawkvu.  on  tht-  Nvw-Jerscy  coast.  The  great- 
est beif;ht  tvaehoil  wait  souenliat  over  oiio  utile. 
ThU  trial-trip  has  8ii^este<l  BOmo  modiflcationa 
in  thL-  \t\aus,  wbiob  will  render  Aiturc  asfi;nts 
inorv  KiiCL'cgflrul .     The  danger  incident  to  a 
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oold,  it  ws«  found  tbat  the  bnlloOD  ooald  uot 
be  handled  for  filling  nithoiit  danger  of  crock- 
ing; and  waiting  for  tlie  huh  to  warm  It  up 
causMl  RO  nitteb  di;i»y,  tlint  tho  start  was  not 
miKie  until  ijuarter-paat  four  r.u.  The  balinon 
was  the  Ragle  Kj,rie,  holding  twenly-flve  tJioit- 
sand  cnbio  feet  when  tilled,  and  having  a  lift* 
ing-powcr  of  aljout  a  thousand  pounds.  The 
ovcupauU  of  tho  car  were  Mr.  King  and  Private 
Iliunmond,  a  skiiritl  obsen'er  tletnile<)  fmm  the 
olDcc  of  the  chief  signal-olBeer  for  the  purpoisc. 
Mr.  Ilainmoml  cairictl  witli  him  u  complete 
outfit  fomiuking  barouietric,  therinumetric,  am) 
bjgrometric  obsen-atioDS.     Owing  to  the  lat« 


balloon  ascent  is  gmttly  over-cstinialcd  br 
tnany.  In  the  eompuny  uf  an  cxprrioucuil 
and  skilful  ueronnut  tlie  risk  to  life  and  liwb 
IB  bnrdly  greater  than  on  a  railway-train  or  a 
htcAinboat.  Mr.  Givv'n.  the  fanjoiis  GiiglittU 
aeronaut,  inadf  t'ourti-en  IniiidnKi  a^iH-nU,  nn<t 
lived  to  ho  eighty-six  years  old.  Ttic  exeiir- 
cion  of  blie  19th  was  the  two  hundred  and  fltty- 
eightli  ma^le  by  Mr.  King.  Voliitileeni  for  this 
aervice  arc  by  no  means  wanting  nuiong  thos« 
connected  with  the  signal-service:  and  Pro- 
fesnor  AbH«^  is  so  deHirouH  of  knowing  what 
is  going  on  *  inside  of  n  stomi,'  that  he  means 
lo  make  iin  ascent  biauelf,  in  order  to  find  out. 
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Altojjethcr.  this  RVftlcin»tic  use  of  lite  balloon 
for  Ihr  study  of  RiM-einl  inoti.'Oi'ol<igical  comli- 
liotw  iriMt  h*  rofiardcd  as  a  new  departure ; 
■ml  tile  si^al-servioe  is  to  he  congruUil»t«it 
un  ita  successfiil  initi&Uon. 


TUB  KOWAK  RIVER, 

Trk  map  Dppusiii>  sIiomts  the  exploiitlions 

mailc  hy  the   (l.  S.  revenue  marine  00   llic 

Kim-sk  or  KRak  Kivcr  duriu^  l,Iie  SL-anon  oi* 

l»*«l,     Tht"  .ii>il«mk  iu'ik-nCes  the  fBrlhofit  os- 

ploi-ed  fioim  on  tliv  river.     'ITio  nalivt-  scltlc- 

nKnt«   arc   elioirn    by   ttmiill    bliivk    triaugli-^. 

The  courac  of  tlie  lowor  jisit  ol"  llii>  Sflitwik 

Kiver  nnd  pnrt  of  Uio  Koivak  dfll^i,  imlimtH 

in  dotted  lines.  Imve  not  bccti   explorcil.     It 

will  lie  oltSLTVfd  tliaL  ttie  new  explontlloiis  al- 

most  exactly  join  itic   i»nr:4C>  of  \Xw   river  &a 

laid  down  on  tlio  coaat-survcy  inaii  of  ISHl  l)y 

I>»U,  from  WkoITi;  aiidihicobseii'HskKc.tfiUKp. 

IW  spelling  of  the  names  on  the  ahovo  map 

has  Dot  Ifceo  modified  to  u^vw  wiUi  the  Itiuuit 

pronunciation  as  oblAiiicd  hy  I,i<-iil.  ('anLwell. 

since  the  diffprtMit  tribes  of  the  region  do  not 

|irouoitnc'c-   iheae  names  iinifomily.   and    the 

names   •  Kowak  '   and    '  Selawik  '    have    been 

idopt«d  on  all  charts  for  niMiiy  veant.     Aecord- 

ii^  t»  l.ieiit.  Caniwell,  iho  people  of  the  river 

call  it  Ku-ak  (or  •  big  river  ').     Other  iiamCH 

areSbcliwik  (Selawik.  or-  iisli ')  Inkcand  river, 

I       Inx^arik'-ehoit  (lake  or  '  littlo   sea").    The 

B  (itrcaiu   coiiueclinic  this  with  Selawik    Ktver 

■  is  Ig'-yftk  ('throat')  River:  that  flowing  lo 

Svlawik  Lake  U    Ki-uk'-lflk    ('fox')    River. 

^  Others  have  been  referred  to  iu  our  report  of 

B  tilts  exploration.     It  \a  pmbable  tlmt  the  upper 

W  iMirt  of  tlH*  Setawlk.  taken  from  the  Wn«terii 

union  explorations  of  1H6&-I>7,  U  too  far  to 

Ihe  weatwanl.  and  that  thi*  eoursc  of  the  river 

i»   lew    irregular   than    nbove   iudiCHtcd ;    but 

there  ni-e  not  sullieiont  data  to  make  this  ccrtaio, 

I       or  to  alter  the  ehart  at  present. 

Hi«    GLANCR   AT   THE    lit  STORY  OF  OUlt 
W     K!VO\VCEDGR  OP  FOSSif.   PI.AyTSJ 

Tint  ancleuU.  i1i(M1);Ii  ni^uninlril  wilh  fuull  Mhollx 

uid  coral*,  wi^m  wholly  i;inurKnt  of  fnuil  plants;  an<l 

tlwBnl  inonil'mofatiyTPgetablPSiihstanDe  In  a  state 

of  petrifac.ion  was  made  b^  Alheriiu  Uagniu  about 

I       tlie  nilddle  of  the  thtrtMnlh  century.     A4p-|vaU,  Ou- 

^^ner.  aii4  oilier*  tri»t«d  q(  |H:tHli4<l  wood  iti  the  «ix- 

^■teenUi  ccniiirj';  and.  (luring  the  scvcaiecnthi  Uajor 

In  Ovrinaiir,  ami  iioiabtr  Lhwyd  In  Eiiglanil,  called 

'  Itct^  W&rre  ikf  AuktIcaii  HMielMloa  for  tli«  iJvMioailvnl 
I  m1mi«»,  9»ft. «.  IM.  bj  iJiKTva  V.  Wian. 


ailrntiun  to  tb«  nxliUencc  of  ics^ubla  trnprsMloiM 
in  the  rocln.  Dy  Iba  beginning  of  ih«  eigbteeuib 
(<«ntury  eomlderable  collectionii  of  auirh  tnxiorial  ex- 
Istod  In  tb»  Kiirufieaii  inii»piim«,  and  Uir*  had  Iiwotni* 
lli«  «iibjrrt  of  aiiinial*il  dinriiwlon.  Di'iidriLv  bad 
long  Utrn  known,  and  wa»  llica  generally  aiippoted 
lo  rotireavni  vegetable  matter;  but  in  llic  year  1700 
Sclmuchxicrovcrllirow  that  doctrine,  and  establbhcd 
iC«  piirrly  mineral  rliaracter. 

Prior  lo  thii  dale  ih«  pr«railiiig  notions  of  lint 
Ihtiea  aMTibed  all  fcMiilt  to  •»»)<>  myalerioas  caciw, 
anil  donjit]  Ihnir  rcalliy  as  thi<  tvnialnn  nt  Ihint:^  that 
)i«(l  Dncii  pos-4.>^e<]  life.  As  lo  tbelr  trui>  nature, 
tlicre  was,  liowavt^r,  no  liaininny  of  opinion.  Som« 
looked  Upon  them  aa  diviuclv  crvated  archetype*  of 
living  thing!,  othen  aadiriix!  eiiit;uiaA  iilaccl  before 
man  to  ti>Bt  his  faith,  olhrn  .Htill  m  inrrtrl;  thr  varied 
fiiniii  id  the  Niibt<-rmnran  world  corn-spondlnx  to 
thontinf  the  earth'sanrfacc,  while  loaii)'  regarded  tilUi 
objecta  aa  purely  aceldenial,  or  aa  mere  freaks  of 
nature. 

A^iitsi  lll)■«l^  ^xiloniiiinnt  mystic  viirw*  there  had, 
liow^vor,  long  e<ti<li--l  Ihx  theory  that  tlteae  forina,  ao 
(•trikiiit;ly  tiliuiUr  to  real  Ihliis^.  ntijht  bv  tlw  petri- 
fi«il  roitialnx  of  thn  life  that  pcriihed  by  the  Noachiaa 
driiicc,  and  which  hail  btM-ti  fitramted  on  Iht  moan- 
laiiifi  and  highlanil*  of  Eurotje  and  .\*in.  This  »lew 
was  cuuiKt^iianiwd  by  Maitin  Liitbi^r.  and  itrotttjly 
defemlMl  by  Al«sandi'r  ab  Alvxaiulm  In  the  «lkti^iil1i 
eivtlnry:  while  lowaids  thecloMof  thp  Hoi-en tivn III 
It  secured  many  earnest  advneales,  tncludlnij  Wood- 
ward of  Knf;lftnd,  and  S^hAtiehxcr  of  Swili«rland. 
The  latter  undertook  i->  defend  hb  theory  from  thv 
eWdencf  fiirniihud  by  pUnt-rctnain.t;  and  from  thi» 
seal  ffmiltwi  hi»  grcalwt  work,  one  of  thr  most  ro- 
raarkabicof  iliatlnie.  —  hit 'DerbarlumdIturlaniitB.' 
This  appeared  In  ITftl),  ami  in  it  are  enniuerated  ami 
(igureil  many  fotall  plaiita.  Thowt  IraiirMnioiii  wen^ 
dvelared  to  bo  thote  of  exiating  ami  nln>n  familiar 
■pOoieH :  arifl  w(^  And  uniong  them  Ihe  Tnyrrh  of  Sorlp- 
ttire,  tiiilliim,  llippuri*,  and  Qthcrwdl'kTiown  forma. 
So  coiiHiIcut  was  Schuiicluar  that  lhn«  werv  llviug 
plants,  (liat  En  ITlAhe  veninreJ  to  cinasifyall  known 
hnprnaloiii  aceonlinx  to  Touniefort's  sy»iem,  ai 
drawn  up  in  hl>  'RMmaua  di^  bulanlrim-'  in  liSM. 
The  new  erlllion  of  the  'Herbarium  dlliiviauum.' 
whieh  appeared  in  1T2S,  coDlatned  this  Kysl«raalle 
■able,  ill  which  four  hundred  and  foitf-flve  tfieeiM 
aii>  «niim*Tnled, 

Tblii  hold  itroke  arouted  au  Intense  int«r««t  in  tho 
.-viibjnct,  and  Immrdiatvly  led  to  a  oloaer  comparison 
of  Ihp  fossil  wilh  the  livlns  flora,  tn  this  work, 
I^lbnitzlu  ITHft,  and  Antolnedc  Ja«icu  in  17}S.had 
alnitdy  tnil  ihn  way  by  eiaiiihiiii?  certain  well-deOned 
linpmMioiia,  and  i^cpraMinft  strung  doubu  of  their 
identity  with  any  I^nrofean  spoeiea.  Further  Iiimh- 
tlgatlaui  w«r#  made;  attd  thP*e  dliap«enionl4  umti 
);av<;  rl*v  to  tho  )>clier  that  they  wer«  tropical  form« 
wbldl  by  some  com-iilslon  or  vkiMitudc  had  bevn 
brooglil  to  Eurojie,  and  burled  under  Ita  soil.  Thii 
view  prevaileit  until  tlir  eloK  of  the  el^bleenlb  esn- 
Mirj". 

Thus  far  the  Idea  of  ancient  or  extinct  life  bad 
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scin-eiy  been  «i>nceji-«<l  ;  but  cDnllnuvil  Mlurv  la 
6orr4vlftt4f  tet**\\  with  lirini;  firrmx,  «vimi  afh-r  tlionngh 
•ixiiiuUiutiou  of  uiui:f  tivplMil  flunu,  tn^gaii  tu  ^iw 
impurtiiaor  U;  IhU  <iuvaUuii,  hiiiJ  iu  tliu  fint  ,Tear 
of  Ihi;  |>rc»cnl  CMilury  Barnii  von  SchWlK-iiii  com- 
incucH  lo  urge  for  plnnts,  ulint  BlninviiUiicti  harl  for 
MMiiv  vi^ar*  Itmlitetl  upun  for  auini»l«.  iti.tt  Hie  ro<al1 
rnriDH  wcra  cxtiiicl.  ;iii(l  Lwluii^jed  Ui  miifllier  >§«  u[ 
Llia  world,  cliara^lvnii'il  by  ii  ililTi-itMil  kiitd  nf  life. 
Il&rd  oa  this  <loctnnn  thoti  wii«  fur  the  liollMx  of  t>i« 
tiinei.  IU  iDnnlffBl  Aoundnoss  ^ausod  It  st«ailll]r  lo 
gtia  gnratKl,  aeiiI  hiuii  upeiiL-d  Uic  »ax  ^^''  ^^  crittun 
Htuil^«(  palconlolo^  en  n  tntu  vcioniitio  batli. 

Tlie  reacUon  agKJDH  &Uetn|iiIiig  to  camdaM  foe- 
all  wlih  living  plftfita  weoi  toit  far,  and  Ltie  former 
nomenclature  wm  CMiniilrtMljr  abandon  ml.  JiKlghig 
all  by  llie  paleozoii:'  forms,  which  listl  bvoti  Ijic  chtef 
objei^ls  uf  aiudy.  a.11  efforts  to  apply  gi*iu*r1c  itKinirs 
t'Vfn  tti  tiio»«  of  the  inoBt  rcci'iil  fonuMloitii  wen.' 
*us{)cn(i«ii,  and  rivort  vrim  hiui  to  tbe  tnrTnintlot;ii>s 
vi  tliu  iulTi«r*logl»t8,  pniticulnrl;^  lho*«  of  Waller, 
Walcl).  and  Sub.r'itvr.  Ail  vi^g«tuble  rvinaina  were 
citlkd  pliyiollllita.  IinprcMiimn  on  the  rui'ks  mn 
dlstlngiilslK-d  ns  p1i)'totyp»iit]ira.  Fn.istl  Iravc*  were 
njiRied  lilbllolitbes,  and  faull  fnilla  carpolitlics.  Not 
until  miH  did  ony  one  veniurv  to  »«abliib  kpe^'it^i 
ntidbr  xtiy  '>f  tlirttu  lieaiU.  'I'lie  tiriL  Attuinpt  of  ibi« 
■utttir«  WM  miulc  in  iliai  yrviir  by  ilto  Kpv.  Umiry 
StalnbAucr.  nbosc  nowcplebmt^l  momnlr,  'On  fossil 
njliqtii*  <i(  unknvwti  vegetable*  in  tbe  co*l  strata.' 
d«acrlLea  aad  figure*  trii  spccio*  of  I'LytoIUliiK.  »t- 
algtitn};  tu«acb  an  apprapHalv  ipcciflc  nune.  This 
laay  be  regitrdeil  Mt  the  true  binli  of  ayileiimilc 
psleobaUny,  —  iin  e)iHinpi«  vi  Wm-  bntnllily  of  true 
uieDceiisconirasleil  wilb  th«  arrooant  auumpttoiia 
of  Sclieucbitfri-  a  wmiiry  before. 

It  i*  remarkable  that  this  iiiltinl  paptT  by  Sli>lii- 
hauof  wa»  publl^hnl  in  an  Ameripjiti  mrial,  tb©  Pru- 
««edlii|Ea  of  tlic  Aiiiuriciiri  philwopbiciU  society,  M 
Fhlludvlpliiii.  and  vas  tuiitriti tiled  by  iin  Ainoricaii 
citlzeti,  and  mctntirruf  that  aocieiy.  ItiiC  that  It  was 
founded  on  any  eitetislvc  study  of  ibe  coaj-planu  of 
till*  eouiilry.  Hk  tome  bftve  stated,  tl it- re  ix  nu  iiilcr- 
iial  evidence.  NoAimTit^n  lueulltii«  are  m^niimic-'d: 
and  ilie  paper  seems  tu  d«al  thmnglioiit  with  Bnilsli 
fosills  uiid  BrlLUii  eoai-mlnea,  with  which  tb«  autbur 
was  iitrfOCtly  fuailiar. 

.■ieblutheliu.  who  In  his  'Flora  der  vorwdl.'  IMH, 
had  not  dsr«d  to  go  tlius  (or,  took  a  Mep  in  nilvanee, 
two  year*  tnl«r,  in  lita  '  Petretai.' lei ikii tide.'  He 
greatly  enrlchwi  tb«  mirminnlojiy  of  ibi;  scieiiee.  and 
d«)u^flbi»d  with  true  binomial  dosjjniatlaiiB  seventy- 
eight  Kiiecles  belonging  tu  seven  genera  of  fuaail 
planta. 

(^uiil  Sternberfl:'*  '  Flora  d«r  vorwrlt '  coin nie need 
to  appear  iu  parts  at  about  Ikls  Lime,  lu  vliich  many 
new  ^ii^ni  wcic  created  on  tliorouKbly  studied 
grounds:  and  tn  1892  Adolphc  Itron$nIart's  eUironite 
papt^roii  ttie  claiHtflcaliori  af  fossil  plaiiL->  uas  pub- 
llslieil  ill  tile  inemuirs  uf  Ibe  Purla  intmenm  i>f  natu- 
ral history.  Hut  lhe*e  conlribuKotis.  thoiigli  bifjhiy 
sjraUmalic,  and  by  far  the  must  important  (hnt  had 
l»Mn  made  lo  tlie  «cieiice.  did  not  rleicend  lo  lh« 


question  of  apeclva,  nor  Indleate  the  number  of  dis- 
tinct form*.  The  next  work,  iherelr'ne,  In  whieh 
lij^hl  Is  Ihronu  upon  thU  problem,  n'na  tJrijnKiiiaTt'i 
'PrDdrome,'  wbk-ii  appeared  In  1828,  By  llii«  tiiu-.- 
llie  "cience  of  pnleunloloKy  had  been  fairly  esiait- 
llsbed,  and  f;cognost!c  consldcrntinn*  had  come  lo 
recelTe  sometbliig  like  Ihelr  due  wciglil.  The  ancient 
tlrimx  were  dittlritfiiisbetl  fruni  tbe  later  ones,  and 
the  approaching  analogy  uf  the  latter  tu  that  of  our 
own  lime  wiw  clearly  pon'rived  liy  Itmngniail,  «iio 
■bns  early  propbetleaily  declared  for  tlic  ninenxiva 
ileTclopment  of  bigher  types.  thntii;h  lliia  riew  waa 
slrtnuoualy  oppc^cil  by  tlie  l'>n);[isb  school  a  decide 
later. 

In  this  Wbrlt,  and  the  lar^*'  irvatlMi  pubHslied  tbe 
lameyear  (*ni*toire  dei  v(<g«<iaiix  foanSlMi'),  ti>  wtiicli 
It  forms  an  Inlrodnclion.  an  ininicnxc  adrance  was 
effeeied  In  the  sytieinalic  ireatinenlof  fossil  plants. 
Sot  only  wA>  a  larse  number  of  species  rwognbted, 
I>e1i>ngliig  In  th<>  citinet  g^snern  heretofore  ealnfa- 
lisUed,  and  many  new  Bviivia  civaled,  but  the  i.Ifn- 
llty  vf  many  of  the  fot*iI  with  living  selir^ra  was 
Imidly  assoried,  al  Icnn  for  lUc  iiittrc  n;cetit  fo«ina- 
Itons;  and  a  li>ng  step  was  laken  In  the  dlrrcilon 
i>f  currelati u|f  Hie  extinct  :iii(I  living  flora*,  anil  of 
lie  In  onut  rating  the  fact  nf  an  uninternipieil  series 
eonnectlni:  tlie  pa*l  wiUi  the  prxwcnl  plant-Ufa  of 
the  ^l^bi-. 

ALthal  dai«  Urnngniurt  eninueratM  BrQ  hundred 
aud  one  species  of  lossii  plants,  nearly  half  of  which 
belonged  to  the  first,  or  oldc«t.  tit  his  four  periods, 
corrcapiinding  t<>  the  palonxolc  of  moikrti  geotogUls, 
and  of  coursi!  i-bieJIy  from  the  cual-ine^LtiireA. 

It  Is  imerwllii(C  lo  note  here  bow  miirli  faster  Uie 
sctenee  of  fossil  plants  has  ndvanced  in  ihLs  nnineri- 
cal  i«*|)ect  than  that  of  bolajiy  proper;  for.  ixhlh* 
more  than  a  htindrod  Uvin;;  species  were  llteti  known 
lo  Brunsiiiart  (»r  every  f.iBiil  speeio,  rttily  ei^htoen 
living  planta  are  tivw  known  lo  one  fossil  plant. 
And  yet  how  i-npid  has  been  tlie  ^rowlli  uf  our 
koowledgi^  in  both  sclcnc(»  rnny  be  realised  by  run- 
teinpUtlng  the  tiei  ibnl  nearly  live  times  as  many 
tlvln)!,  and  niKlei'ii  tinies  as  tnany  fowil.  plajita  are 
reeogiiixeil  now  its  then. 

A  eenius  of  fossil  plivnt«  was  again  taken  in  1S45. 
by  Ungpr,  in  liis  'SynopsU  plantarum  fos'tliuni.'  In 
nhldi  hu  enunicralvs  l,QAl^  Speeics;  ftud  in  Ute  »Ame 
year,  by  tii'rpperl,  quite  Indcpondeatly  of  Ihe  formfir 
work,  ill  a  paper  published  In  Leonhard  and  Itrono's 
'Neiies  jiibrliiicli  fur  tni nrralogle,'  In  whlcb  l.TiS 
species  are  claimed.  -Sixty-eight  thousand  living 
speeifa  were  llien  known  lo  tiuppert.  or  about  Uiirly- 
eight  llvlrig  to  one  fuMKil  Bpt'cles. 

In  l^i>  Gopport  again  ri^iewed  the  fossil  Dora, 
iiud  published  aa  ezhuusltv^  enumeration  in  Broun'* 
'Index  palacontoloKlcMa.'  lleuvwAuds  'J.UuO  fossil 
species,  to  be  compared  witli  the  i39,-K&  livihg  apecies 
imined  in  the  sauie  work,  or  less  than  thirty-live  lir* 
inn  til  nne  f'lwil  spei-'ie.^. 

The  thini  quarter  of  Lhit  |)re»etil  century  was  one 
of  Intense  activity  for  systcmitic  v«g«tahl«  paleiiu- 
ti>l<^.  Tbe  coinbloed  labora  of  Hear,  Sapurta.  Kt- 
lingshausen,  and  Lesqnereux,  with  a  large  carpi  of 


J-VXDAHT  80,    l»U.t 


SCIENCE. 


95 


|e»lktionti»  vorklng  upon  ultiuiduil  tnaleiial  from 
all  |nrl<i  ol  Karopv.  rmm  ibu  arcltc  regions,  and 
from  Ibe  L'liiied  Sut^v  mnltiplied  Mv^rnJ  titni^ 
iritbin  »  few  y^tjt  tli«  number  of  fatnW  pUiiU  ktioirii 
lo  acicncc;  ■«  that  by  ilie  xitac  of  iliu  completlou  of 
Scbimpcr'a  '  Traill  ile  iiiii^ouiulvsk  t^p-'lule,'  In 
1^4,  he  ruunil  thai  he  hml  hrvii  iiblf  to  ilrtcribc 
Id  Uini  wtirk  ab^iit  *U  ihuiisnod  sood  spccirs.  ;i(lcr  n 
libaral  «xc)unlon  o(  iiiiiwrtalii  formi.  Bat  a  Llioroiigb 
iDBpnUoii  ot  lhL<<  lni[Hirlmit  work  fthown  Hint  i^'cn 
ttivn  be  cntaa  far  nhort  nf  siillioriiig  in  all  iliu  iliita 
*stant  at  Mial  dntr,  while  it  i«  alneo  llioii  that  mo^it 
uf  (he  aolid  vrork  In  lliia  line  has  l'«eii  <Inn«  in  Amer- 
ica anil  Id  th«  poUrdlatricu. 

A  cMaloguo  of  all  ihe  fuetll  pluit*  thnt  liav«  been 
iksctllwil.  duwn  to  tlK  (ireaeni  jrear.  E«  Iti  itr^pnra- 


«Rd<  D«.irlv  iliiii J  yean  ago,  anaa  af  icr  the  rcmmIod 
of  ihr  latl^  Dr.  St«kriii  to  tlii*  proitdonoy  of  ilt<*  col- 
t*««.  wlwri,  ill  rJH)  yv»r  ISM'.  Ihe  h-wtd  of  triialMs 
vtvatvi)  till!  dcpMrtiuent  of  |ihvHc*l  ctlucativn  awl 
h}>i!icne.  l*re'cribrd  idijviciil  tmnlnic  four  liinm 
vrtrrklr  viu  rniiBtltiilci)  a  pari  of  111*-  regular  college 
counr,  anil  lias  betn  in«liitaliKd  iiiid«r  the  Immedluie 
p«rsoDaIsup«riiitenileiii-e  ot  a  Ttgui!it\j  i-tlm-ntrtA  phj- 
xielaii,  who  iiinrvin^,  in  uiltlition.  ngi'iti-rnl  nvvnigiil 
of  Ihfihualtbof  thi>  cnlliFgp.  And  it  u  worthy  of  nate 
hpr«,  that,  (rhllo  the  experi«ncoof  flnillar  iniliLutioiki 
«li^wrliviv  hiih  vfien  bi:cii  very  iliRurenl.  u«  c|>lidnnlc 
ha*  tititcJ  tbif  trollop  for  thi:  jiaat  tirculy-fire  yt»n, 
nor  hu  any  Hcrious  or  perinauciit  injury  ever  liap- 
pi^noil  froui  the  Kyinniuitlt'  Kierciw.i,  Rllhrr  rrqaln-d 
•ir  vnlniiUiry.     FmiTi  itirutiiMft  tbit  dvpaitinent  wbliJi 
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titMl  at  llae  NatUxial  iiimt.'Um.  Jiut,  llioiigh  slUI  l\ir 
tron  ciiraploW.  the  work  ha*  ■ufliuivntly  prii}in>.«ii«d 
to  mrraat  an  approximate  Bslimate  of  th>e  |iresent 
B«iBbar<it  ipMics,  tvlil<}b  cannot  tall  far  *hort  of  nine 
tlif>u«ai>d,  anil  niny  ennnitlArably  dciwad  that  <i^r«. 


PUrsrCAL  TRASSl^G  AT  AMHERST. 

TllB  rer«ni  Inaiiciimtlna  of  th«  n«ir  hvalUi-lmild- 
Ing  at  .^iDberBi  r-)ll«i;c  L^i  a  notewartlty  f«aiiirc  in  (be 
demniHuent  of  this  department  of  oull«giaie  itiatl- 
tutiom  111  f:eti«ral.  Amh<tr*l  cnllc^  wa*,  il  will  Iia 
r«m*mliprr'i,  lh«  Hmt  in«tiliiiii>n  nf  tin-  kind  iti 
AiDoricii  l<f  awhkou  to  tb«  praclival  iKceuity  of  a 
vutnpelKnl  phjtiicalciJtureprocoediiiK'hniiltaDMiUEily 
with  the  liiLcllcciual  dvvijgpinent  of  lia  sluilcuta; 
and  edectlvc  tncaaurcs  wura  Ukeu  to  McaK  thow 


had  to  do  Willi  Uie  phyilcal  t'dticAtion  of  Ibu  sttnlpnt 
hu  liiMMi  on  ciiilbI  fi>»l!ng  wlLh  lUeotbrrdeparlnieiila 
of  collt'glat^  Inat.ruction,  and  llin  facia  »f  the  rvlatlve 
ntK^ndan«e  npon  Itie  required  «xerclwR  in  ttt[lit  fym- 
na«lici.<shovr  that  thii  poiltloD  ot  tbe  dapartiomt  in 
fully  and  cheerfully  rpc(>$nia«d  by  the  *hid«iita. 

While  iu  tli«  couduct  of  the  affalri-  of  llie  n«w 
lieallli'liviildiii);,  or  Pratt  gyianaslun),  —  thfiglftof  Mr. 
l-liHrlm  M.  Pnitt  of  Brooklyn.  — no  radical  irbangtr 
!■  eonl«nipUt(>d.  Ili^rt-  U,  »-ith  a|[i«at!y  Inrgrj-  Mruc- 
lurv,  nion*  compl^tfly  tpcclnlixed  npparaiiil,  and  all 
tli«  canveiitenwa  for  promoUng  bodily  hratib  ivt  well 
aji  foKlcrinfC  pliytical  develaptnoiit.  a  ^'a§i  flelil  for 
ninpllficailon  r>f  Ilif^  work  of  the  depanm^nt  whieb 
it  Is  iiuw  In  tho  «lroi)g<.'«l  |>o*Ition  lo  occupy.  Tbi* 
inti'j-loT  arran£«ii)enL*  of  this  striictuTft  pnneiit  uticb 
that  ia  Dew  Id  college  Eyinnasiuma;  and  nolbiiig  bos 
bcrQ  iparnl  to  provide  iIk  mmt  snitable  forma  of 
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«T«ry  ihlne  rncfn).  In  «j<Iiti«ii  to  the  Atlrndaiicc 
upon  tlic  prc»Grlb<rO  ^^iiKiaalic  eKercises,  U  is  rouuil 
lliAt  A  Hnir  jmi\innUiii  of  ilir  simlivil-*,  n(  titdr  nw n 
accord,  male  ii-"'  of  tlir  faclliiii-i  hcr«  nffordnl  lor 
till'  ni-qiilri?tneiit  of  a  voiupl'Ctc  jtliyiiical  i1ei(il(>|>iiiniit, 
Kiirl  ilie  niilnlenatieiM'f  i;ik)iI  lieMllli, 

Sf>r  niaotig  iln-  lo«n  n(  ilip  far-r*Mlii)ig  tvkiII*  of 
the  ivurfi  of  fhif  (Ipp.-irlm«nt  U  tlic  unifnmi  i»rl«s  of 
vital  «l.itUtii>!i  i.blairH-<l  from  all  slii(l«nls  of  the  in- 
■tiditlvii,  anil  which  cniiilnl  of  a  iKriniuiciiit  recnnl 
of  cL'rUiiii  hoilily  mvaMiivnaeiits  atid  letU  of  ilic  vEial 
Orleans  maiic  ihtirv  limeH  iliiriii);  iltr  cmiru!  of  Uii> 
atuilciit  at  <:(>Ili-]^.  ^i^n>  \tw  incrptlnu  i.if  Ih?  ■■■■- 
partmi*nt,  m-arlr  ilirci'  thousand  different  men  Iwvp 
kifrit  niPA'unwl  on  a  ^jiit^niall'?  ptati.  aud  the  ksuIih 
have  alivady  fannnd  Lh»  bniia  of  InvAliiahk  conirl- 
bitlioiis  In  a)ithri>|>i>innlry.  Tl)i?  ncc»m[uinyiTig  illiii- 
Irmtfiiii  in  rfiproiluctd  froiu  a  [ihulogmphlG  view  of  lli(^ 
iiorih  froiil  of  lliv  Kyuitiimiinn. 


aCfSXCE  AND  SURGURY:  A  TRSUM- 
PHANT  RESULT  OP  EXPHRl.MKSTAT. 
RESEARCH.^ 

KitoM  the  narllpsiagea,  the  fmictloiii  ol  LtiP  brain 
)mvc>  heipn  a  rafelnaling  «tudy  la  cutllvHted  titlml*. 
and  Dip  ere;tt<<at  intellivstn  of  all  agi-s  havi>  npriipiod 
Lhcinielvi'a  Id  att^inpUiig  vo  mIva  lia  dlOiciill  and 
■wmpllcAtcd  tiroblrm*.  With  the  aucioiils  thit  w»  n 
favorite  puretill,  and  enKrosscd  tbo  eliouKl'*'*  Ami  tal- 
eiili  of  Ihntr  most  illu»trioii!i  phlloaojihcrs.  Owln^ 
to  thr  abMnci'  of  fxftcl  itictltods  of  »cieiitllic  ubsi^r- 
vUioM  and  expfiimciit,  the  oi>ii<-liii>ii>nK  im  tliU  *»li- 
jDCt  were  for  many  co-nUirloa  of  a  tuircly  xptculntivc 
cliaractitr,  aiid  the  »rrore  and  fallacleti  ihiii  deduced 
hav«  b<>«n  hand]>d  down  nnd  accepted  till  compam- 
ilMly  recent  tim**. 

Modem  inveatifiaDona  have,  liowpvor.  thrown  a 
Hood  of  light  Oil  the  t|iies[iciii;  and.  alii Kiiigli  much 
atUI  remains  In  tlif  daric,  tin-  rnrinrr  obncuriiy  h.-i% 
of  tat«y(an>  In^t-n  t>riic>itly  illnmuicd  by  Iho  lamp  of 
Kknop.  The  aeciimulaled  clinical  ex[>ericTice  of  ages 
had  left  Icnowkilge  on  iht-  t't^mbral  fun<.-ci»itit  iti  a 
•tate  of  couftiHiun  und  iindiiiulnty ;  Hnd,  flwing  ii>  ihn 
ot>vii>iu  diffloultle*  and  compliant  ion  a  aMOclated  with 
dlacMe,  the  ruulta,  Uonr«vur  siKnilicanl,  were  at  bmt 
ImpCffect.  'lliat  the  brjiin  tliould  be  snbjrcled  lo 
dlroct  physlolniKlc'Al  expcrlm^'iili  wan,  until  inMlern 
limes,  never  at  temp  u^d.  DuriiiK  the  latt  generatluii 
only,  has  ttm  practii-nbillty  »!  Iliis  lici'ii  dpiiiantlrated ; 
and  niiinvmiis  ntwcrvere  lmv>?.  Iiy  dlim-t  (■|)«r«li<inii 
on  th«  brain -nibHiaiice  of  animals,  arrived  at  new 
Dondiuious  u  ta  lt«  funcUoni,  and  giwally  revolu- 
Uoiili«d  eur  anri^^nt  oniirtiptifln*  on  th<^  itibjei^L 
Evidsncp  ha»  al*u  b««ij  ^iv* u  ai;ain>i  the  noli  mt:  fan- 
Qere  Uteorr,  and  aliniKlunl  pri^of  tiaa  been  ailducud  of 
the  fact  that  llii;  brain  may  be  hnndlfitl,  irritated,  nr 
partially  dcatmyed.  without  nvMiwary  daiiKcr  to  llfir. 

One  of  ihe  lale«L  dcvHopnienls  of  ItilR  method  of 
Inreitlgaiion  ba>  been  the  li  iapovery  of  iliute  centre* 

'  ileprlniid  (roin  Xaltr*  of  itui.  t, 


ill  the  cortex  which  prwld*  over  voluntary  motion, 
which  have  boon,  more  t»|.>ccially  by  l'ror<»»orKeT- 
riiT,  dtfT<^nrnliaie'd  and  hieallwd  with  great  pn-ctalon. 
Thla  imnormnt  h tionled^i^  Iimk  been  arrited  »i  by  an 
extendrd  terle^  "f  i'Xp«Timwii»  cundnei"!  on  lirinB 
auimatt.  lu  wlilcli,  by  obterrlng  the  »ei*enl  eAecta 
of  xiiniiilutJitg  or  dettroying  limited  areas  of  tlii<lr 
braina,  th"  dilfprvni  fuHNiAiis  »f  these  tpeci^l  (ocall- 
tl«a  have  been  ilolennined.  A  topngrapby  of  Ibe 
cercbriun  baa  Ihtu  b«en  cuMsirLict«<t,  in  whirh  tbc 
various  racullici  have  been  luapped  out ;  but  the»e, 
unlike  the  Illogical  vlxions  of  Lbc  plitrnoInjtistA,  have 
stood  thi^  test  of  sceptical  erltldsni  and  ri£ld  expvrl- 
inentnl  ln<|iilry. 

IU>fii!arclieK  of  a  [iiircly  ■elentiflc  nature,  carrtud  out 
only  with  ihe  obJ<>cc  of  «>[iiclditti iie  inith  ami  ail- 
rancin^  knowledge,  without  Immediate  prospect*  "t 
raalt^rinl  Kftiti,  linrc  \i\  lliit  inMance  led  to  m<i«t  Iru- 
poriaiit  and  useful  practical  advantap;.  Armed  wilb 
ihi:  )i[inwledK«aci]u1red  on  animab  In  the  labornlory, 
Lhit  idiy>idiin  ha.i  htruit  •'iiiddcd  [<>  utilicK  ai  thr  Wd- 
sldc  the  coiichiilons  thus  arrived  al  for  the  .*ervii-i-  i>f 
human  twlitgs.  Clinical  experience,  conibinrd  with 
morbid  niiatuniy.  hiul  already  unabled  ihe  medical 
man  to  iiiMpect  ihf  prewni'i^  nf  illm^aae  In  the  brain ; 
but  ne  to  ltd  [ireriso  Incallly  h«  wan  formerly  In  doitbL 
Now,  however,  guided  by  Lh«  recent  revolallona  of 
physioloBT,  he  If  cnnMcd  to  predict  the  ponltlon  In  a 
InrKe  number  or  cases  with  j^tvM.  certainty  ai>d  pre- 
claion. 

t^vidt-nM'  iif  thii  i!t  afTonled  by  tlie  proceeding 
adopted  in  a  i-ase  ipf  liinram-,  iinllce  "f  which  ha> 
lately  app«^ared  in  tlie  inodlcal  papprt.  It  appeam 
that  a  man  presentt-sl  a  )erle»  of  symfHom^  which 
nnabted  l>r.  lIiutheA  Bejinbtt  to  dlibgnoM:  a  lumorof 
the  brain,  Ibnt  it  iiivoIvi<<l  ila  foiiicaj  (ubalAnce,  that 
it  was  probably  of  limited  sice,  and  that  It  waa  sltu- 
nted  at  a  ccrtitin  dtfliiitR  spot.  The  ehiitl  wae  ire- 
phlncd  over  Uic  suspsctcd  i^Klon;  there  a  tumor  wa» 
found  and  ramoreil.  ^  *n  reeorerliin!  from  the  Imnie- 
iliate  effecis  of  tlm  operation,  the  pallunt  warn,  and 
(■ontiriund  forlhrii!!  woeki.  in  nwitUfuctory  eoudilioii. 
Ho  was  [inrfectiy  Intelligent;  bis  fiiiictioiiii,  i>xc«pt 
for  certain  def«cta  of  motluii  eaiiseil  by  llie  dlteaap, 
were  iivmially  perfonnod ;  an<l  there  wa*  an  abteuee 
ill  all  iho  illsircsMn);  symplonu  from  which  be  lud 
fonnerly  nuSered.  and  from  wliieli  lie  must  iiece»- 
narily  soon  tiav«  utiuctimbed.  Unfortunately,  at  tlie 
i^nd  of  thU  tlniK  a  iimipl iraiioii  Incident  to  nil  aarl- 
ous  surgical  operHtlans  supervened,  from  which  the 
iwiient  ultimately  died.  The  unhappy  temiinatlou 
of  this  particular  pasi^  dons  not  in  any  wuy  detract 
from  ibt.'  im{Kii'taii<.'e  vf  the  principles  wlii>-li  il  in- 
volveK,  It  nt^ill  rrmniuH  a  !<i);nal  triimiph  u(  diagnos- 
tic ncciimcy,  —  a  prednion  mainly  attained  by  exact 
cxporlineiiial  research.  It  it.  moreover,  fun  her  proof, 
that,  by  uiilixln^  this  linprovei]  Knowledge,  the  a[ir> 
^eon  may  not  imly  mmiivn  di«ciase  frotu  Ihe  brala, 
bnl  may  d«  »o  witliout  iiecewary  sbork  or  risk  to  tbe 
n«rvo»s  syitem:  and  that  the  pro«ed»iv,  tinder  mod- 
trn  anilscpllc  precaution*,  need  not  be  attended  with 
Bteater  dan|[cr  than  may  follou'  any  olbcr  tcvcre  inr- 
glcal  Iiilurj, 
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m*  liilcnatliig  anil  iiitUiicUra  com  will  ilonlilltaB 
luMi3urali- «  new «ni  in  mi^llcal  |ira>^Uc# :  for.  allliutigli 
Hiy,  [Mfiiculsr  indiviilnil  liu  nuccumbuil  to  weruiirua 
tuln)itnl  tu  ttrcTl   hia   nlliomiM   (•«rrtafn   il«>«(h,   ihv 

'  tf'JiiM^rifiiiCA  tli»Tobj  gAiii«<l  la  «iiffiH«nt  to  fiiMsxirHgft 
fiirth^r  vffortti  in  a  similar  dirFcli->n,  wltlcli  nui}' 
prore  bciieSdal  tootb«».  In  Uic  Slnntial!  flail  ora- 
tion of  Iftitt  ycAr,  rroffiMor  FerrI«rroniark«(l,  "  There 
ant  alnaity  aI^ks  that  ne  ute  wiltiln  iiiciuurabk  dift- 
titaoe  v(  Uie  >ucrM.i(ul  tn^iiiietil,  by  *urK>^ry.  "1  «t>uiR 

tot  Ui«  imm  diKlnr««irix  nml  nUiirutUi?  Iin]i>-If<»  fontm 
of  intcimnlA)  disease,  which  will  v\e  wIMi  the  splmi- 
4lld  ublemui^iitsoraltiluiniaal  tur^trj."  He  tiirlher 
»dd»d,  ivnfclm;;  on  111*'  iitcei-ii  wliicli  liml  alti'Dilcit 
Irnlii  D|ivratt«n»  on  ajiimnl*,  "I  cim  liiit  bciii-vo 
ttuU  eimilar  rMiiItbarft  cap&tilt;  of  being  iu:ltl«\'ed  uii 
man  liimri'lf."  Thai  disiinziiiiihed  plifsIolosiM  cam 
hui  fcul  pAtJftcd  that  lil»  pmplietlc  woiil*  hxTC  bneii 

tMfU)Ji:r  miiiMi. 


niSCOVERY  OF  SILURIAN  ISSECTS. 

KOMB  week»  since,  wo  noticml  titp  dlnciwry  by 
LindDtrTKR  of  a  Silurian  iiM»r]iloD,  Palaeuphonvu* 
niiueliM,  —  lh4>  ftarllciit- known  atr-lnwatliltig  animal 
Tu-dAy  we  roprwliace  In  rnvtural  ■U(>  a  pbotf<gn[)>i 
of  It  Kc«ive<l  (rotD  Dr.  Lindetrtfiu.  flow  (|ii1cl(lj 
vne dIsCQTcr]'  lends  lo  aiiolher,  is  evinvcil  by  ih*  curl- 
oiu  (ace  itiat  wi-  now  team  of  (lie  ilJscarery  Vy  l>r. 
f  lunivr  u(  another  sn>n>lou  of  l\w  same  gentis  In  ihr 
Liutlow  IhmIk  oI  Scotland.  wUicli  are  al>o  referrrd  to 


nfjla  eclIptMlby  tlieaniiuunccinani,  at  tJie  laalineet* 
tnti  of  Uir  French  aciulciny  In  l!tM,  of  ll>c  Andiiiic  »f 
an  in«c<-L'i(  wEng  in  the  niiildle  Silurian  of  Calv.i-tos, 
wlilch  Mr.  Cliarl«a  BrongnliLrt,  who  anitounMa  the 
dUcovcry.  rcfcra  to  a  cockroncli,  ll  prc>enta  certain 
IKOilIaiillo!.  and  amoa^  olbcrs  an  luntsually  long 
and  straSijlit  anal  voln.  U  Is  named  ra]ae«blauin» 
Donvlllci.  aft*r  iW  dlwovrwr.  The  oldc*t-linown 
urlnged  Innecta,  up  lo  this  lime,  bad  be«n  lh<>  Devonian 
iiiweiM  of  New  Bruntwiclc. 


er  Silurian.  This  second  spocimen,  forlu- 
pn-H>rvi^  Ku  a*  lo  i^how  tliK  •lixmala  and 
'comb'  of  the  vcnlrnl  tnrfac*:,  and  will  ihvrt'fore 
Oflur  more  evlilonce  as  to  lis  exac't  zoological  position. 
It  U  in  Ibe  lianda  of  Sir.  Puaob  of  the  geological  sur- 
vey, who  dvacfibed  the  carbon iCt^rotis  scorpion*  o( 
f^cotlau'l  with  tucb  carv.    Evon  lliii  ciirloui  dlicov- 


METKOHOLOOICAL   NOTES. 

TiiK  CoKtnido  mcleororoKical  aasocintlon,  recently 
(ortncd.  |iropoacs  to  esiablbh  statlotii  for  otMcrrallou 
at  twenty  or  more  poliita  Ui  Colorado,  and  baa  ap- 
]ili(il  to  lh«  legislature  for  uKsUtamv. 

It)  co-upetatloii  with  the  cliivf  tslgnul-uaic^r,  U.S. 
anny,  aTTan£eu>ent4  have  boon  compl*t<Hl  with  th« 
Old  colony  riiilroaJ,  «h*reby  '«)ld-wave'  flags — 
Hhltc,  wllii  a  MiKk  squMc  In  tiro  centre  — will  be 
(lisplaynl  at  rl<-v<-ti  of  ibi'  mogt  Imporiant  etatluns  ou 
the  road,  on  rt-cclpl  of  ickgrapliiconk'r*  fruni  Wanli- 
InsIoD.  The  stations  are  llofltod.lJnincy.^iilhlJraiii- 
Lrn!,  tir^ckton,  Middleborough.  Tannion.  (iomereel. 
Fall  Kirer.  Newport,  New  llcdrurd.  and  Flyiuouib. 
An  itxienslan  of  this  arrangement  Is  in  canlcmpla- 
ticn,  *q  n.1  to  brini:  the  daily  weather  forecast*  istuM 
by  tUo  ilgnal-olGw  Into  even  more  geneuil  d«Uc« 
tlia»  tliey  gain  by  pnblkatlou  In  Ihe  daily  pnpcn^ 
ruRlioasient  ur  town  authorlllcs  In  New 
England,  dfnirouk  uf  unJcitakltig  Uic  dla- 
play  of  daily  weatln'r  •^hcinili,  are  tniin'Hi^d 
to  address  Mr.  IV.  M,  Daria.  Cambridge, 
HaM. 

Invostigatlons  upon  tho  irabject  of  oxona 
and  the  relation  «(  its  preaenee  or  absence 
lo  eplileinio  dlseaaea  are  now  carried  on  in 
\arloiiB  MCtion*  of  the  country.  If  aufB- 
<-leut  encotiragemciit  i>  given.  It  li  probable 
dial  observations  will  be  undertaken  by  the 
Xew-Eiiglatid  meteorological  society,  under 
Uie  superrlalon  of  l>r.  E.  tJ.  Jotiea  of  Taun- 
ton, Mass.  I'hyslelans  uid  others  who  tronU 
bt  wUlujg  to  CDK*iE«  'n  theM  obtertationa 
are  requested  to  addrew  Dr.  Jono*.  TIm 
coaL  will  hf  about  three  dnilart  annually  for 
each  (»b!icr\«r. 

On  the  momlng  of  Dec   21.   when    Ihe 

wind  was  everywhere  light,  the  temperature 

ni  thu  luiumii  of  Siouni  Waiblngtuti  was 

-hW,    whiln  at  nations  ai  lower  leveU, 

iiottli  of  ilip  Ma^uuthiiMita  boundary,  the 

temperatures  rauged  from  — lU^  to  — 24^, 

A  more  ittrikiTig  Imtance  of  the  diiturbunce  of  tbe 

usual  law  of  decica»c  of  tempcrnluni  with  inrrcasc  of 

allitudu  is  rarely  uoied. 

In  hi*  '  MelHorological  miumary'  for  Uie  year 
ISM,  Prof.  F.  11.  Snow  huI«s  that  Ihe  most  i»Ubta 
fcaliires  of  the  year  ISM,  in  Kanaos,  were  the  low 
mean  teinperalures  of  the  spring,  summer,  and  win- 
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l*rrinnntb<:  ilin  high  mekii  t«in|)«ruiu«  o(  ih«  au- 
ttiian  ni'iiiiUs;  the  very  largn  ninfall,  whkh  <<ain« 
withtn  half  an  ineli  of  tti«  est raonJi nary  pivipilB' 
lion  nf  tliA  yaar  I87A;  lh«  nniwial  )ier(''?iilag(>  of 
vIoutUnoM;  the  low  vcloi-lty  o(  l\\v  wiiiO;  itie  ituriJail 
prepuiiileraiice  of  soutli  wiiiiln  out  tinrlli  windn;  a.ntl 
ihr  inrrcaitcd  pcrccntnKC  of  almojphcrlc  tiiiinldli;. 

The  muier  of  ilie  aleamslilp  BrlUsh  King,  from 
:itraDflc-a,  rcparla,  Jan.  15,  in  latitude  41^  imnli.  I»n- 
gilutln  67°  10'  wcRt,  citcnnnti'Ting  an  rlnrlrii-  xlnriii 
whir))  laalod  abotit  four  lionrn.  The  weather  hail 
b«eit  overcoai  with  heary  rain  from  uo<>n  nnill  »i\ 
I'M,,  when  tb«  wiml  ihifK^I  from  «out1i-Trc«i  to  we«i, 
follovej  hi  loud  clajM  of  thunder  anil  vlrld  flashes 
uf  llsbtniiii^  At  tlifi  B&me  timv  lancc  balls  of  'Si. 
Klmn'*  dn:'  vi'tt.  wten  on  all  tlieyard>aniiNan<l  mait- 
bpailR.  All  of  Ilie  8iAy«  and  back-«taj8  wtre  covur^it 
with  sparks  of  Ilrv  of  a  bluish  ilnt, 

I'rofeasur  KiesHlIn^  of  Ilainbun*  has  i«suMt  a  clr- 
fulitr  In  thp  namo  nf  tbo  Ifamburg-Altona  branHi 
«f  ibf  (J*nniui  ni*li*oi"ol«gical  «iK-i«ty,  asking  pra«- 
tben]  ub»«iii'r»,  a<'iMi'<tuiii«d  lo  ui>liii)j  (be  afipcaniDCe 
of  the  iilcr,  frtr  tviHitit  on  lti«t  colon  ntill  vUibli-  in 
(hr  nrlithbnrliood  of  the  «un  In  clear  nrathrr,  m  well 
a«  for  rpcotdi  of  Lite  ilal«a  on  which  ilii^c  itecollar 
dl*)ilEy*  firai  beeaiiKt  vhlble.  tin  regards  ihein  Na 
M>(|U4^1n  U)  Dip  nxtmo  nil  nary  iwilighti  of  18K",  aiiil 
C4>nsid«n  alt  thM«  ojitlcal  ^cctA  as  reaiilis  of  ttao 
Krakatoa  eruption.  rh#  phenomena  on  wlilcli  obscr- 
vnlloiis  are  specially  ilcsiniil  an  the  vaguely  dciinvd, 
itnuky,  t«dill»h  ring  oiiclusing  s  brlllianL  vrhitlah  tlisk 
aiuiinil  the  sun;  ami  the  pnJe  red  Unt.  ibul  has  bi-i-it 
it(ien  Ix-Iwr-rn  ctnnila  at  n  untUn  ditlanc"  Ironi  ihi- 
1,  whll«  i1if>  BoUr  disif  itself  nas  falddpn.  Obsei- 
Joint  from  ilUtaiit,  oal-of-lhc-way  <Htaibiiiii  nri' 
rtlonlurly  valiinblo;  anil  t.hi*  rVE-orils  i>f  inonnlnin 
(vbMrvaWrita  »ra  of  gi-wtler  in(«r<-«t  than  tln>«P  of 
luw^r  levels,  as  the  »iilar  iliflraclion  rin^  is  much 
more  diftinvl  wlivii  seen  in  llie  relatively  clean  upper 
air  thou  ivhrn  virwcd  ihrniicli  Ihc  duft^ladcn  strata 
<>(  thp  lower  ainiosphcre.  PrnfcMor  KlcMlhig  has 
[titbiUhfit  vaiualjle  pajwra  on  thi^  i>ptii-al  tlieory  of 
iha  bmnii-i-eil  rliiR  In  tint  .Vittu^vmcAtr  anil  Jti  Dttn 
vfttrr. 

If)  bis  report  on  ihe  Ni>w-IInm|i>ililri>  ilalc  IH- 
aii|;iiUli<>n  in  IBtM,  ]>rf>f.  E.  T.  Quinil.y  luiy*.  "It 
may  bt-  pi-opor  to  oitnUon  Uial  while  the  '  red  aun- 
M>u'  Itave  not  been  ho  marked  m  (hoy  were  a  year 
ago,  Uie  Rrakalita  dii«L  haa  lieni  conilaiilly  ami 
plainly  vlslblr  fnini  nnnrlsc  u>  nuiiitcl  rvery  day  wliL-n 
Ibe  sky  ha«  been  tree  from  ciouda.  Tliere  bat  Ih-vq 
110  day  wlieii  Uie  sUy  liai  had  its  nuj'inal  blue." 


TUB  CHtlMfsrHY  Afll*  PHYSICS  OP 
rUE   SEA. 

KoftdliiAiiMKit  kIiowihI  in  IHGt.  hy  IiiR  nniity- 
sia  of  KCriTiil  lnin<lrci|  siuuplus  of  mi'u-wjiU;i'. 
that.  Iliongli  llic  water  oC  tlit-  urran  may  vaiy 

ttt/iorl  t/ Me  tw  Ifmlitlr  ruH'lt  frtH'  cnn<t«r>  q/  II.  U.'-i.CAnr- 
Itmgrr  4irit,ff  Ukt  iwirt  fATJ-'a.  fi/fUr*  anil  rXtmlttry. 
\t-\  I,     l^-ii-|«ii,  »,Wt»wii(,  l**t.     W  p.,  l'*  |)l..>nH|i.    -I'. 


gi^tiLly  in  degree  or  iliiution,  the  ootni^sUion 
of  tlie  piiliiH'  inatliT  Jn  sohilion  ifi.  dir  nurfncf- 
nalvrs,  :tiul  ao  (itr  -A-i  t-unLvnis  the  chloriclcii  fttul 
sul{>hlU<■^  orMMlitini.  mitjnivRiiirii,  aud  c-aloiiim. 
^tht;  iiiiiii;ipal  iH)in)Miicni:e>.  —  constant  within 
ihft  lliiiits  of  error  oC  U\*  woi'k.  IJei^lilo^  iht^itie 
more  importAtit  cotntlUiR^iit^,  uthvr  sulMtiitioe^ 
to  tbv  number  of  tTreiity-foiir  eleiucntA  ara' 
known  tnocnir.  hut  in  tlioir  entire  »iiin  ftiuouni 
to  htit  n  ^ninl]  Traction  of  otit-  ]>or  cent  of  the 
totiil  salinv  miittci:. 

In  part  i.  of  the  volitmc  Iwfoi'c  tia.  Professor 
William  Dittmnr  giv<>9  \m  resc-nrclieit  into  the 
composition  of  occon-wntcf*  collected  by  tlie 
ChiillciiircT.  Sfvt'iilj-aLivfn  snmpli^s,  rvprc- 
•iifiititi|:!  clifTciiMil  stations  tijion  thu  oc-oaii,  awl 
varioiiH  ilepths  hcncnth  the  enrfnce.  yielded 
Hgnres,  wliirli,  ngrcfiiig  fairly  woll  wiili  tlK>;«u 
of  Fori.-hliatnmi>r.  hir)  WtlL-r  »till  among  t]icna> 
selvps,  si>mn  to  warnuit  the  conulusion  thai 
tile  comi>o»ilioii  of  thi;  ftaltfl  in  sca-watrr  is 
iiideiwmlent  of  tlie  latilndc  and  longitude  of 
the  stnlion  ft'uin  witich  tlio  witter  Iri  taken,  And 
of  dcplli  also,  so  fur  as  uuiicci-ns  the  chlorine, 
sulphtiric  aciil.  inagne.'tia,  jKitash.  Hocla.  and 
liromine.  Tlii»  proitortioii  of  lime,  howeTer, 
inureiucs  witli  the  di'pth  of  the  water.  Tlie 
follonin;;  tablt.-  coiitaiiiH  I'lvfc^sur  Ditttnar's 
figures  fur  the  menn  iwtD))Osition  of  the  salts  in 
sca-wnl«r,  in  comparison  with  Uiow  of  Korch-, 
Inimnurr:  — 


i 


^ 


i-'hlDrtli» 

Uramlnc 

SolphilMc  acid  («0,>  ,  - 
(.Vtwiili:  lolil  (CO,)  .  . 
l.lme  (iXIl     .... 

u*(UL-a<>  (Uiioi    ■  . 

IWwh(K,U)      .    .    ,     . 

)«ud*  iSmfi) 

(Ilailroxjtn'U.  itinlialfai 

lulralOi^naJ  .      ■     . 

Toini  •alM 


IVr      I 

Tiun<lrr-il      IVrliundnO  III  lialOfro 
Inrta  uf         ciiliiitali'4  u  clliarlfH . 
luUriMJU.: 


Dltlmar.. ,  IMIliuar.  I  FtirchlMiiiiurt,  , 


a.ilH* 

ILIIW  . 
U.ltW 

i.atini 

I.UJ> 

«t.£Ma 

-IS,USUJ, 
lOU.OQW  I 


lii:i>i 
:t.ir>w 

IVJIW 


i«e,nM 


Sol  •Ivirrmliit 

II  «» 
Sfl  dtli'niilfirJi  1 

i.n 

S«l  lUlanaiacJ. 


U).M 


Or.  comliiDing  nclds  and  ImHca  arbitrarily. 

Chloride  of  sodtmu 77.7AS 

riiluri'lcof  iiingnaMum in.8TS 

.SiilphAl<i  nf  iita^n'-hium 4.T3T 

Snlpbate  of  time 3.WKI 

SulphMriif  iHitaih 2Atl!i 

nroiiiidi'  i>(  nini:ni'!'innt    .....  0.217 

Carbonairof  limv 0.M5 

Total  »aiu .........    loaom 

The  iliirerencplH'ini-cii  Hiirrn<*e  and  iotcnne^^ 
dialc  waters  in  the  eontvnts  of  lim<>  watt  0.01  tfo 
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imrtB,  ftod  tbat  liettreon  !«urf:icp  nnil  Itotlotu 
WKtenO.OIvt^  partR, Tofcnfcl  Ion  hiirtlrodimrlit 
of  limlogi'ii.  Tlio  fad  Ltiiit  <Ii;e[)i:r  watt-rs  du 
ixjntain  more  liinr  Ihaii  siirfscf-watcrs.  I'riifcs- 
Bor  DUitnnr  atlriljuii'B  to  tliu  iiL>ti«a  of  life  near 
tlio  surface  in  rcmoviii);  liiuc  Cioiti  solution.  And 
to  tiic  tcii<Icur)  vf  boiluin-wiiUTs  to  lake  it  U|j 
frt»iit  tlip  oc^iiu-doiH-. 

As  is  tialural,  tli«  atlcaliDity,  too,  iacroades 
uith  defith  :  nnil  Die  ilitTeiTiioe  lietnren  Miifiir^ 
niiit  twttoiu  u'>iUt8  ill  tliie  n-spi>ct  (^orfospuDdcd 
ill  Prof<-SB»r  Dittmnr'A  ilctomtinittioii  to  0.014 
or  lime,  wtiidi  is  so  near  U)  the  lt};iires  found  in 
the  direct  determination  nC  tlie  lime,  tli.it  tlie 
cloiteticM  of  agTM-ment  must  lie  aeeidenlnl. 

Concerning  iwrl>oiii(^'  iidd  in  w«-wutei-.  the 
fTidfnw  goes  to  show.  ihat.  ns  a  rule,  it  is 
prcHenl  iti  insulllcieiil  amount  to  convert  to 
bicarboQAte  that  hn«e  wbii-h  is  iu  <-\cl-.-«8  of  the 
siilphnric  acid  and  hulogi^n,  and  i»  (Vrc  only 
vxcfptionallv  :  that  in  Hiirl'iice- waters  it  variee 
inversely  n^ith  the  temperature,  and  tbi  eqtiiil 
mngett  of  temi lenitiire  seems  more  abundant 
in  the  watere  of  Uic  AUaniic  Ihfin  Iti  itioso  of 
the  I'ncilic-  Ocenn.  The  quantities  of  oxygen 
and  nitrogen  abeorbe<l  l\v  Hen-water  are  tiiae- 
tiona  of  the  I«m|teratiire.  Nitrogen  rariej* 
irilliin  ihe  aame  liniit.4  in  ileep  and  i^hidlow 
ir.Tl«r» ;  oxygen  is  Kciierally  in-cwnt  U>  a 
smallrr  extent  than  the  tiypothesis  of  snrfa^-e 
nt>flor]>Iion  of  almos|iherie  air.  nt  the  lem]>er- 
atuie  uorrenponding  to  tlie  amount  of  nitro- 
gen found,  would  demaml ;  and  the  al>i!oliite 
IlllOUni  of  oxygen  in  waters  of  great  tlejuthB. 
and  oecasionally  in  WAtere  of  only  modeinte 
deirtJis,  is  ofjfn  exceetlingly  smfllt. 

Professor  r>ittu)nrdiiicut>8ve  his  annl,\t>ei4  nitli 
;rrp«t  elaboration,  and  d«vot«s  much  apaec  to 
cliii|ilers  upon  the  nallnity  and  specillc  ;(ravily, 
broniim',  carbonic  acid,  nllcalinity  .tnd  ah- 
*ori»ed  gaxmi  of  oecan-ivalev.  In  tli*  analy^ix 
Ihc  dcsirai>ility  of  preci«.-nc»«  wns  constantly 
in  view,  Tliua.  for  r-sample,  miicti  stress  is 
laid  on  the  neeefwity  of  nieighint/  ]>ortiona  for 
analvaie.  as  is  iiDtial  nith  c^tnL-cnttitled  mineral 
watcfK:  and.  in  llie  iHtiumlioii  of  tol^d  hnlu- 
gen  hy  VuUianl'a  melliod,  Professor  Oittinar 
wcurcs  gre.iter  accuracy  by  twiglthig  the  pre- 
eipitnting  solution  of  silver  uiiratc,  and  llieti 
(•(fcctiiig  the  final  tilriitiuns  willi  ooutcsiiiiHl  «o- 
littionA  of  annnoniuni  sniphocyanate  and  silver 
nitrate.  It  is  quite  plain,  however,  and  mncli 
to  bf  regretted,  ihat  tlit*  lack  of  «:ilpr  at  Pro- 
fessor Olttmnr'8  di»(>o»al  (never  exceeding, 
and  often  failing  shoi-l  of,  two  litres)  ban  af- 
fected the  value  of  llie  work.  Very  few  pro- 
cetaes  of  annlysi-t  can  hear  the  niagiiifving  of 
inherent  crrorftlHiiMlrc<ifold;  and  lOeta'of sea- 


water,  to  whicli  1'rnfefiMir  httlmar  fell  resitrict^ 

cd  for  sin^l^'  4l(-t<-ri»inationst  of  total  halogen . 
is  an  exceedingly  hniall  |>ortion  when  the  result 
ia  to  be  cxiircssed  in  grams  to  the  litre  of  water, 
or  in  parts  to  the  hundn^d  grnms  of  total 
salts.  Willi  an  iulc<|uale  iiunntity  of  material 
at  hand,  -10  cm*  ncctl  not  ha\e  Wen  made  tu 
serve  for  a  dctermiitallon  of  lime  and  mag- 
nesia ;  nor  would  auch  i«XK;cs9ea  aa  the  «- 
tiiiialloD  t>f  magnesia  as  pyrophosphate,  and 
i4ul|)burie  avid  a»  l)Hrium  snipliale.  have  boeii 
denied  ordinary  caiv  lo  insure  the  purity  of 
the  Hiihetance  neighed.  In  ibe  tune  nf  the 
lime,  it  nas  found,  when  some  of  llie  residue!* 
of  nnaly^i«  w«v  combined  and  t<-iil.ed.  that  the 
nvcrngB  error  amounted  in  one  set-  of  Uiirty 
determination))  Lo  eight  per  cent,  and  in  an- 
other  Bprie-i  of  twenty-six  lo  nine  per  <rent,  of 
the  total.  With  so  Wge  a  niai-gin  of  error, 
the  application  of  the  mean  corrcclion  to  in- 
dividmil  determiuationH.  aa  well  as  to  the 
determinations  of  n  series  of  twenty-one,  thu 
residues  of  which  were  not  available  for  ex- 
amination, is  fraught  with  too  much  uncer- 
tainty. The  difference,  for  example,  between 
the  correctiona  of  eighl  i>er  cent  and  nine  per 
cent,  would  amount  to  nearly  thnr-e  tinn-B  the 
dltfei-eiiee  wliieh  Professor  I>ittmnr  finds  be- 
tween surface  and  bottom  waters  as  reganis 
their  contents  of  lime.  Fortunately.  ProfesMjr 
Dittm.'ir'it  interesting  (vsnchisioii  eoneerniiig 
the  iliistribittiun  of  lime  in  OLt.'nn-water  doi-s  iiot 
rent  ujion  llie  individual  dctci-mi nation's  alone, 
bui  itepends  iijion  his  results  with  the  mixtures 
of  'suiface.'  ■  intvriDcdiate,'  and  'deep-flCfl' 
waters,  which  allowed  him  ten  tiuH's  the  mate- 
rial fur  an  anahtiis  which  hL>  had  previously 
employed,  and  permitted  the  adoption  Of 
proper  precautions. 

Piofessoi"  l>itt]iiar's  report  closes  witli  some 
very  pertinent  suggestions  as  to  ftilnre  work. 

Part  ii.  (nntainn  Mr.  .1.  Y.  Ruchan.iu's  rcconi 
nf  something  like  flHeen  hundred  hydrometric 
determinations  of  the  M|)c<-itlc  gravity  of  waters 
from  vanuu>>  parts  and  dilferent  depths  of  the 
ocean,  atiil  several  plates  illuslraling  the  varia- 
tion of  density  over  the  surface  and  in  depth. 
It  apiM-ais  Ihat  the  waters  of  the  o[»en  ocean 
^ary  in  dL'u^ily  liclweeii  the  limits  1.027'*ll 
and  l.U-'-KiU,  jiuie  water  at  i"  ('.  being  taken 
as  the  standard. 

In  part  iii.  SlafT-rommntider  Tisard  iabit- 
lates  tlic  de<'[>-«ea  temperatuivs,  and  shows, 
l>y  the  method  of  eo-ortlinates,  the  manner  in 
which  temiteraturo  varies  with  depth  for  each 
sintion  of  ohnenalion.  Tables  summsrizing 
the  ohiiervntiona.  groupingand  averaging  ibetii 
by  loaditics,  arc  aii^Kimtcd. 
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TliQ  disciiiHion  orilic  re<xirdH  of  part  ii.  mid 
pntt  iii..  toxvlbci'  willi  tito  mclcorologiful  ilnta 
of  Uic  cx|>i-iIilion.  is  in  <-oui-<i«  of  pi riia ration 
liv  I'ritresiHur  Toil  iiml  Mr.  Itudinii. 


PUBUCATtOSS  OF  TTTE  NAUTICAL 

ALMANAC  OFFICE. 

In  ttiK  first  |>nrt  of  tbis  \oliiiiic.  I'l-ofviwfor 
NewTomli  presi'nls  a  Hetsiietl  developmeot  of 
the  perturlmtlve  function  wliicli  is  aj>]>lif'nl>l(> 
to  all  <:«««P.  v.\4.<vpt  L'Xtrfmu  uiivs.  in  wEjicIi  n 
j^-noral  dcvL'lupiii<riil  uf  |>lni)(.'lnn  itic-qiiiilitivs 
in  U'rtiiB  of  the  tiiuu  is  suiigtit.  iiiul  liy  wLiirh 
au^'  r«(iuir«<l  (ImvaLivos  of  the  tunctjou  may 
be  foiiiid  will)  givat  fadlity.  In  orttcr  to 
alfuni  eonw?  i<lefl  of  lt«  rang*  of  ninilirAtioii, 
lie  comiMitcs  ibis  dcvolopmsnt  wiili  otlicr* 
liaving  tlin  »ime  gcnernl  object ;  viz..  tliosc  of 
I^placv.  [)e  Poikt<r>(H>iiiHiU.  I'eirce,  Leverripr. 
Ilnnseii.  hihI  Cnticby.  The  mollioxl  of  lliis 
ttevclopmciiL  bas  previously  Ih-ch  iiKlicaU-Ki  by 
l^fessor  Ncwciirab.  in  Ibe  Ammcnn  journai 
of  malkematiea.  vol.  iii.  Tbt^  weuml  part  of 
ttuii  volume  of  tbu  *  Astrunotniail  papers  ' 
(pp.  2l>l--?-l-t)  is  n  (li'U'rniiiiutiuii  of  tbose  in- 
ci|tinliti«s  of  the  moon's  inulion  nlik'ti  are 
produce<l  by  the  figure  of  the  earth,  and  is  bj 
I>r.  ii.  W.  Mill,  assisunt  in  ihe  ottlce  of  the 
yaHlient  uluionac. 

In  Dclannay's  '  Theoric  <lii  moiivcnu-nt  <lc 
la  hiiie.'  the  pertiirlintioiiH  of  the  moon  by  Iht- 
sun  werr>  fully  in'Btcd  :  biilsiiibor(iiiint<>]»orlions 
of  tlic  tbi^ory  wrro  in  tunno  ci\*c»  midiiisliMl. 
•ml  in  others  iintoiich<-<l.  Having  wailcil  mon- 
llian  ten  years  for  the  [ironiiscd  filling  uf  (beae 
gapa  by  French  astixinomera,  Mr.  Hill  has  in 
tbis  jMper  taken  tip,  iu  liiti  uiaxU^rful  tvnyi  tlie 
dtsduwion  of  tht  perturbation*  wbicb  iLe  mooii 
niidergoea  on  awount  of  the  lignre  of  the 
earth,  the  appreciable  character  of  which  was 
tint,  brought  lo  light  by  the  analysis  of  Laplace. 
In  his  ■  Diii-lvgiing  der  thcoi-ctie«hc  bcrecli- 
niiii^.'  etc.,  Hansen  has  dealt  with  these  in> 
4-qiialitiefl  in  a  very  ttioroiigh  way;  but  Mr. 
Hill  lias  invcuttignteil  thi'«f  |HTliirhnlion.i  to  the 
Kfime  degree  of  algiMirnleal  apprnximiitlnn  that 
Delaiiiiay  adopted  in  delfimininglbKBolnr  per- 
tiirbationfi.  vix..  to  terms  of  the  seventh  order 
inc]u.<uve;  niid  his  memoir  i^  thus  most  nppru- 
pi'iatuly  entitled  '  A  auppleiueut  to  Delanuuy'a 
theory  of  the  moon's  motion.' 

The  third  part  of  the  same  rolame  {pp.  M4.V 
:i7l),  by  Profewor  Newcomb.  ireata    of  the 

Artn^nmlMl  paprrn  prrpartH  fpr  (Ar  !■•'  «/  tAr  .fmrriraii 
rphwntfHt.     Vol.  1(1.  pan*  l.-tll.       WaihlngUm,    OMnnTrtrnU 

m*.  an  p.  r. 


motton  of  Hy|)orion.  In  several  papers  piil>- 
lidhei.1  during  tbc  jtast  Itvo  uiirs,  Profeasor 
AttHph  Ilnli  lias  shuwn  n  remmkableretrogTule 
motion  in  the  [leri-Satiirniuin  of  its  orlnl.  the 
periotl  of  its  revolutiot)  being  alxtut  eigbU-eii 
year.^.  At  (irM  »ighl,  ihiit  n-»nltai»pe:ir«)neon- 
Hlstent  with  the  law  of  gi':ivitiilii.>ii ;  for  it  is 
easily  shown  that  in  the  ease  of  a  itm\y  moving 
in  rm  ccTentric  orbit,  and  di.stui'l>ed  by  another 
moving  in  a  nearly  drcnlar  one.  Ihc  Meeular 
motion  of  the  pm-t-eutrc  will  always  be  dii-cct. 
Ah  Titsii  is  much  the  brightest,  and  much  the 
nearest  to  Hyperion,  of  alt  the  saicllites  of 
Saturn,  I'rofeasor  Kewcomli  investigates  the 
riwults  of  its  attmclioii  upon  this  HnlL-llite, 
and  sliowH  that  the  ordinary  tlieorj'  of  seeidar 
variations  is  entirely  inapplicable  to  the  mutual 
fiction  of  the-iL-  Mlellite8,  «iid  that  we  have 
here  an  entirely  new  case  in  celtTttiai  invcliHiiios. 
The  owlimiry  ihcory  of  secular  \*ariattot)'j  pre- 
Hup|X>scii  that  the  mean  motions  of  aii^  two 
hmliea  to  which  it  ia  applied  are  ln(x>mraei|. 
Kiirahlc ;  mo  lti.il  to  any  given  menn  longitude 
of  the  one,  will  contsjiond,  in  the  course  of 
lime,  ever)'  mean  lonjfitnde  uf  the  other.  The 
eonjunctioKs  of  the  two  bodies  will  thus  tw 
«ealtered  through  every  part  of  the  orbit.  Bot 
four  times  the  mean  molioD  of  Hyperion  is 
nearly  e^jital  to  tbrwe  limes  that  of  Titan  :  so 
that,  if  the  two  salellilea  are  in  conjunction  at  a 
given  time,  nhcii  HyiK'riuii  hait completed  three 
n'AolulioEis,  Tiluii  will  have  completed  four. 
nn<l  uttutber  eonjniielion  will  occur  at  very 
nearly  the  sanif  |K)int.  In  ita  outer  form,  this 
relnliou  between  the  two  satellites  is  »oine- 
wbnt  analogous  to  tliat  among  Uie  ^ntellitca 
of  Jupiter  :  but  it  is  (|nitv  ditifercnt  initscntiAC. 
Professor  Neweomh  develops  the  modifie<1  for- 
iQiiIne  Hppiieablc  to  thia  eaM! ;  and  among  olhej* 
results  of  intei-est  is  the  dctcmiiiialion  of  the 
mass  of  Titan  equnl  to  rsloji  |)art  tbat  of 
Satiirn. 


FORCliUKIMER'S    TUXNEL-BVtLDWG 
t.\'   ESOLAND. 

Dk.  FoitciiiiF.iMKit  visited  Knglaml  in  tbe 
spring  of  |kh3,  by  ininiabcrial  antliority,  to  io- 
speel  and  report  upon  tbe  Hajig  of  engineering 
work  represented  by  the  title  below,  confining 
bimsetf,  for  the  moit  pnrt,  lo  tunnels  in  pr^- 
ress  or  recently  completed.  Several  moat  in- 
structive examples  are  to  he  necn  there,  and 

iliniK  mirt  nttTfiirmtn  :  eUt  rrOtbrrltltl.  Voo  Dr.  Pmurv 
KomnaoBiB.  l<<K>riiiEU(.  |>Hm<liiC>>nl  on  dor  KEtitp.  IMh- 
nl«lirti  IhmLwI'UIo  <h  A»ctii.-ii.  -VbcIkii,  Morf>  '•**■  •  *  • 
^..  14  pi.     «-, 


* 
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fngioccra  of  oth4>r  coiiiitrie»  ciin  Icora  much 
rom  their  study. 
He  first  dencrilips  and  illtiBtrates  tbc  method 
f  oonstmcting  tlic  [wrlion  of  the  l^ndon 
ooder^^uad  ruilway  bctwvuii  Aldgal«  sUtiOD 
and  the  >IanAioa  house,  by  tbv  nuy  uf  the 
Tower.  The  diltleulUes  encountered  from  gas 
aad  natcr  pivcs.  scn-crij.  utid  futinci&tions  of 
buiUIiniiH.  Rtid  the  necessity  of  piuvldiiig  for 
the  eoutiniiance  of  street- traUic,  (.'Jilled  for  in- 
genious  coutnY«Qc««,  by  meana  of  wbicb  the 
construction  tvas  aucccsxfully  onrried  furtrnrd. 
Bvton  or  eoncrete  was  usi-d  Tor  the  invert, 
betoo  or  brick  for  tlie  side-walls,  sod  brick 
urdica  covtrred  the  top.  All  varied  ii>  thickness 
to  suit  the  einntmstances  of  the  case,  ftod  the 
saperincumbeiit  load. 

Next  folliiwft  nil  ncrount  of  the  building  of  a 
lonuel  in  London  for  tlie  Midlnnd  railway. 
with  iUustrslions  of  Iho  tiruberin}:!  ein)iloye() 
in  tbc  work,  and  tlie  tunnel  cross-section 
foiiod  bpst  adapted  to  i-«st8t  the  preasiire  of 
the  IfOndon  clay.  A  brief  description  of  a 
oontemiilated  »u)>wuy  under  the  Thomt-s  at 
Woolwich  is  then  given. 

The  tunnol  under  the  Mersfv,  between  Hirk- 
enbesd  and  LiverjKwl.  ft  little  lesK  than  a  mile 
long,  coinmumealion  between  ihc  ends  of  which 
wu  o[jen<-'l  early  in  IHtii ;  and  the  Severn  tun- 
ad,  not  far  from  Bristol,  to  be  four  iuU«a  and 
a  Iialf  in  len^h.  and  now  well  advanci'd.  —  oo 
cnpy  in  description  nhontom'-iialf  of  this  report. 
Tl»  dr«inflg<?-tumiel   below  the  main  tnnnel 
under  tht.-  Meritey  ;  tbi-  nrrangci])cnt.s  for  puiup- 
and  ventiluiion :   the  iutruduetion  of  Col. 
L-Aumont's   machine,    whieh    hnd    previoiialv 
red  five  thoii^und  linear  yards  through  clialk 
the  propose))  tiiuuel  under  ihe  Engliith  Chan- 
1.  and  here  bores  a  bole  seven  feet  in  diam- 
through  the  soodatone  rock,  —  arc  well 
ibed.     The  SCTeru  tunnel  in  pi'osecuted 
I'th  drills  driven  by  compresaed  air.     Prog- 
rcas  baa  been  hindered  fVoro  time  to  time  bj 
kihe  inOnx  of  water,  even  to  the  extent  of  com- 
Hp«b!ly  flooding  the   works.     The   pumps    re- 
^■jniret'l  are  cont>e<)ucn11y  very  powerful,  hitving 
^ptcapaeity  of  eigbty-lwo  thousuitd  six  hundred 
cable  metres  in  twenty-four  lionrB. 

With  the  exception  of  two  pages  devoted  to 

in  intercepting  or  tnink  sewer  at  Ilrighlou,  the 

ckMing  pages  ore  dcvoteil  to  an  account  of  the 

txa  mi  nations  and  investigations  nlrendy  made 

Kbi  regard  to  a  tunnel  nudur  the  Kuglish  Chau- 

^■el.  between  Dover  and  Calais,  the   present 

^B^e  of  Uic  project,  and  the  poseibilities  of  the 

^Hieme. 

^"^The  book  is  handsomely  [irimed.  and  the 
illostrationi  are  very  dear  and  explicit. 


yoTES  AND  SEWS. 

Iv  a  lecture  at  Johnit  Hopkiiu  on  the  placo  of 
(1)0  Mieuct  of  li]rgi«ne  in  a  liberal  education.  Dr. 
Billings  states  iIm  obJecUons  iq  tlie  (jMabllshmesi 
(if  Hurh  B  coiine,  as  follows:  flnt.  thai  Llteie  lino 
cxUtlnif  rleiDAiid  on  tlie  part  o(    Mudeiits    (or  It ; 
seeonci,  thu  llie  inbject  Is  not  ]P*t  on  a  sctonilAc 
baa)*;  tliini,  ibat  the  |irct«nt  vourees  of  Inatructlon 
given  In  tb«  eb^mical,  phfilcal,  and  biolo^'cal  ^e- 
partiD«iJia  of  the  untvcr^Uy,  iDChide  all  that  a  well- 
L-ducatcd  insn  need  know  of  tlils  cubject,  unless  be 
propows  u>  make  It  a  specially  ;   fourih.  that  tht 
si.u'leiiti  hiiri;  u»  dui«  f»r  injr  ntiiilkt  nildklonal  to 
ibf  rQur*«  alre.idr  ftippljeil.     To  the  lint  objection 
Dr.  Billlns'  replied,  that  Uie  sime  mlgbl  Uisatd  as 
la  aMwt  timtiehea  i>(  the  currieuluin,  —  tlint  the  ma- 
Jorily  of  ttiidrnls  do  nnl  know  what  th«j  ought  l« 
ttiidy,  — and  that  the  ijuestion  l».  vthcllicr  the  timv 
has  not  couo  lo  create  tlic  dctoaoJ,  and  (or  the  uni- 
venily  to  losil  the  *ray  In  the  maticr.    The  second 
objeciion  Is  only  partly  true.    The  iceaeral  ruin  holds 
good  in  man,  as  It  doc*  lii  th«  laboratory,  tbat  lUcc 
ciLtues,  nuAvr  )lk«  circitrasUnce^,  nlll  pfodaee  like 
pBect*.     tVhen  It  has  been  shown  In  a  nuraliorof 
wcll-mnrked  case*  that  polIute<I  water  has  bo^n  tli« 
mcnn>  of  spreading  typhoid -fever,  that  overcrowd  big 
Mid  foul  air  precede  ejildemic  l.vphua,  tbat  tcarlet- 
fever  or  dipbthc-Ha  lia«  bi-on  conveyed  lo  a  village  by 
infected  clothing  from  a  distance,  wc  have  enoiigb 
Information  lo  enable  us  to  advite  In  siinibrca««S, 
atLliough  wH  alto  know  tfaiHl  in^ii  h;i*<i  drunk  nowage 
wilh  impunity,  and  Ihat  imjirotectPd  children  have 
sltfpt  In  the  same  bed  with  a  scarlet-fever  ease  and 
have  not  tokvii  the  disease. 

—  Tlie  foiindnlion*  undor  theittonc  piun  support- 
ing tJie  Iron  bridge,  twenty-flve  feet  above  low-water 
leviU,  by  whkli  the  Wabash,  Si.  Louis,  and  I'nciRc 
railway  crosses  tbc  Katikak<«  Uirer,  lisve  lately  been 
giving  trouble.  The  bod-rock  of  shale  Is  baid  and  soft 
hi  places  in  the  ^liuri  space  uf  a  f«ir  feet.  The  thrcr 
plon  were  btiilt  when  the  water  was  high,  and  were 
placed  on  platfonns  of  four  thtcknmses  of  pine  Um. 
ber  twelve  inclie*  square.  Before  these  pEaifoms 
wen>  located,  some  of  the  luost;  niaii.-riil  was  removed ; 
but  It  would  appear  thai  tli>^  foundation  was  dug 
deepest  in  the  centre,  and  the  npit)  current  of  hlsh 
wal«x  vaahed  under  aud  diBluibed  the  piers.  In 
order  tu  All  the  space,  eivc  a  Ann  bearing  over  all  the 
lH>lUim,  make  Uie  pluis  thoroughly  duiahlj.  and  at 
the  lanic  linic  not  Interrupt  or  Interfere  with  the  traf- 
flc  uwr  tlie  bridge,  the  application  of  w^xtdrn  wedges 
was  anggested  and  carriwl  out  by  P.  £.  Falcon  of 
(.'hlengo.  By  a  ilrong  jet  of  water  and  other  apjilt- 
«nce»,  the  •edlmeni  and  loote  tnaterial  were  cleared 
HWiiy  b;  divers  from  under  twa  limbcni  at  a  Uni«,  aod 
the  linl-rtick  was  cut  away  to  a  kval.  Osk  tinibeni 
were  fllLcil  lo  the  cavity;  and  a  double  row  of  bfosd 
oak  wedges,  to  Insure  a  eonipleie  bearing  from  the 
middle  of  the  pier  to  the  onlsldc  ciIec.  was  driven 
between  chi,*  oak  limbers  and  the  pLne  platform  by 
means  of  n  siMil  bar  vrelgliiug  eight  hundred  pouiidi, 
sus|r6nded  from  the  bridge  by  wires,  and  iuI^utMm^  \b 
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•trlkc  Uic  beads  of  the  wedges.  The  wedges,  whan 
all  In  place,  were  drlreu  Id  ikc  proper  onler  to  bring 
the  i^er  back  to  Its  original  pu»Uioii,  aii<!  were  th«n 
(a«ten«<l  by  Iron  spikes  driran  by  a  ratn-rod  dmppad 
UiMugh  a  gaa-]iif»e  as  a  gatd«.  Tlio  work  wa£  dooe 
9n  the  three  p!*ra  by  thrc«  ilivcn  In  ninety  days,  and 
ihrM  liiutdrcd  wedges  wore  usiv). 

—  0(1  an  obKure  paaiage  In  the  Koran.  Mr.  VI.  T. 
Lynn,  latu  of  th«  Ituynl  iibm-i'viilury,  Greeiiwlcb, 
writes  a«  follon-n:  "In  refenmro  to  Sir  tioorgi'  Alry'i 
letter  in  the  Athenaeum,  *ttggp«tiiig  that  tlic  fitniAiis 
pMMgtt  It)  the  fifty- louTtb  t>uriiuf  the  KnrAti  •iot*  not 
rolsle  to  uiiy  plionomeDal  or  »uppaecd  mitavulous 
apfiearaiioe  in  the  uioon,  but  to  Uid  ordinary  fcml- 
lunar  phxM  wliim  nhe  ii  said,  in  Uie  language  of 
aatronoinen.  to  be  dlcbotumEiwI.  parhap*  [  may 
quat«  Hr.  Hodwell's  rendeiitigof  (he  panage:  'Tb<f 
boar  hath  appraaehi^d,  and  the  uoou  bath  been  cleft. 
But  If  M«  vnbelietitr*  len  a  tniraele,  Ibey  turn  aalde 
and  My,  "iuuk'i^  t.U»l  (hall  pM«  away."  And  thay 
treat  the  prophets  as  iiupoemr«,  and  follow  their  own 
Inats;  but  ercry  thini;  is  ti ualtiiraW j  Gxt:(].' 

■'This  bardly  reads  like  n  rrfcrcnco  to  an  orliniuy 
appearance  of  the  moon  at  a  chronnloclcal  dntiim. 
The  'unbellvvi^rs'  oould  surety  nol  apeak  of  that 
which  oecura  ev«ry  rorUiljfht  aa  *  itiaj;;ii: : '  Iliough 
many  might  ci>ni;lud«  from  previonn  vxiMTiunce  that 
a  pvculiar  appearance,  produced  by  some  mctooro- 
loglcal  condition,  evoa  tliotiKb  »f  a  more  nmark- 
ablfl  kind  tliaii  tlicy  bail  seen  before,  would  poM 
away,  atid  bad  no  prophe  ileal  uicanlng.  As  to 
the  expression,  'every  tliint;  \»  iinall<iral>ly  fixcil,' 
Mnbnmmed  would  probnljly  mi^aii  Ihut  ^ven  intracles 
look  plaee,  like  ordinary  phenomena,  by  divine  ap- 
polntmeni.  Mr.  Kodweil,  like  Sate,  thinks  the  word 
lran>lat«d  'halh  be^n  cleft'  may  mean  'will  be  cleft,* 
tbc  future  '  being  ex|irei»ed  by  the  prophetic  preler- 
lle,  wd  ilic  rctcrencv  beini;  Im  ouv  of  Ibe  tlgns  of  the 
lasLday.'  Korcnhcli's*,  he  admitn  Umt  the  paaBage 
may  refer  lo  a  ciiracle  ^ald  ui  have  been  wrought  by 
Mohaminpd;  and  [luo  i^  1  belUve.  the  general  Im- 
prvssSon  of  MaliammeiUiin  with  regard  tu  IL  1  well 
rvmember  travellint;  many  yean  a^  to  Oxfunl  with 
an  Egyptian  who  had  same  sctentlBr^  aequaiulaneo 
with  aitroHoiny,  and  wjw  at  the  time  vinjiiug  tliu 
Kngllsh  ohncrralories;  and,  on  uy  remarking  Lbat 
Moliainnied  laid  no  claim  to  ntlraculuud  powers,  be 
•xcjainied,  'Oh,  panlon!  ll  a  fait  des  mirnclea;  It 
divlsa  U  lime  en  deu\  parties,  el  pals*—  Here  my 
companion  bmlce  off  hit  own  sentence  with  a  hearty 
laugh,  sitlSeieolly  iudieatlng  Ids  own  aeeptialsm  of 
tb«  allegsd  miracle.  Ho  wasevldnnUy  abotir  to  refer 
to  the  later  aeerttlons  of  the  sturj-  with  which  I  was 
familiar  aa  given  by  Gibbon  (com  Slaracei ;  but  he 
gave  the  Koran  aa  his  authority,  and  hii  primary 
l«f«r«nc«  was  undoubtedly  to  the  passage  quoted  by 
Sir  Gvorse  Airy." 

— The  Swdisli  academy  of  selemces  has  recently 
publUied  the  results  of  the  meiuuremenls  of  tlio 
level  of  tlte  Baltic,  iKKtin  in  17S0,  to  decide  the  coo- 
tnvcray  on  the  point  hotwccn  Cclolu*  and  llie  German 
MlentiHc  men  of  hio  day.     Tbe  vcrdlci  of  these  hun- 


dred and  thlrty.four  ymrs  Is  that  both  parties  were 
rigbl,  and  both  were  wrong.  Tbe  Swedish  coast  has 
been  xtrudijy  ildnu,  while  that  along  llie  Muthem 
fringe  nf  tlin  Baltic  has  been  as  steadily  sinking.  Tha 
dlvldtng-llne,  along  which  no  ehoage  la  pereeptfble, 
puses  from  Sweden  to  the  Schteawis-llolsteln  coast, 
over  Bomholm  and  l.klsnd.  The  northern  part  of 
Sweden  has  rlMn  about  seven  feeL  The  rate  of  ele- 
ralion  sradtuilly  declines  n>  we  bo  southward,  heiiig 
only  about  one  foot  at  the  Xaze.  and  nothing  at 
lliittihulm,  which  mnalnii  at  the  same  level  as  in  tbe 
mlililli'  iif  the  liut  ORntury.  .\n  example  will  best 
Uliistrat^  the  process  Tbe  eliO  near  Pieut,  known 
a*  'StoraKeppen,'  was.  In  1S51,  nlncty'Ihree  centi- 
metre* Iiisher  above  the  water-level  than  it  was  In 
the  year  IT&O;  and  on  (lie  ISth  of  August,  1884,  It 
wtu  found  to  be  about  fifty  ceniiuiei^i  higher  than 
in  IS'^1,  showing  thai  the  rale  of  elrrallmi  hail  been 
quickened  during  the  thirty  years  immediately  pr^ 
ceding.  The  general  average  result  would  be  Ihat  the 
Swsdisli  count  hai  rlieri  ulwiut  a  hundriKl  and  foriy- 
thiee  eentiraotrtMi  (iioarly  fifiy-aix  inehw)  during  the 
la«l  huudretl  iLnd  thirty-four  years. 

—  Writing  to  foaiiios  from  the  BraelUan  proTlnce 
of  Rio  Grande  do  Sul.  Dr.  H.  von  Ihreog,  in  regard 
to  a  csM  of  polydaciylium  hi  a  honte,  which  came 
nuder  hl«  own  olitorvalion,  says  he  lias  scarcely 
ipoken  to  any  one,  who  ha;  travelled  much  Id  tbU 
r«gioD.  who  hss  nut  bituKi-lf  met  one  or  more  eases  of 
the  kind.  The  extra  toes  arc  on  tlio  inner  side  of  Iho 
fore-feet.  The  riuesllon,  he  says,  forces  Itself  n|Mii 
one,  whether  ttiere  has  not  beeu  u  survival  of  tin-  old 
race  of  Eijiins  in  a  few  rvgioni,  which  has  escaiml 
the  notice  of  the  dlscotererr  nnd  early  selllera  of  the 
country.  "The  hor*e  cerulnly  still  eilsted  la  the 
Rln  timnd-^  rItirinR  the  pleialocene  er«,  as  1  hav«  re- 
ceived horse-teetli  from  allnvial  »oil  which  were  found 
in  diKltInc  a  well,  and  which  iigree  In  the  veri'  slight- 
est details  with  the  coirospondini;  uctb  of  Ki|UU8 
Cahallus.  It  Ih  poisible  Ihot  amonj;  the  wild  horses 
of  .South  Atuerlea  there  are  still  to  be  found  descend- 
ants of  the  naUve  hor»es  cif  the  alluvial." 

—  Human  skidtaand  other  bouee  were  lately  dug  up 
from  the  kiokkenoiodiliiiKa  at  Muyum,  near  the  Tajo, 
Portugal,  whicli.  Judging  from  the  chiiraclcr  of  the 
deiwsits  and  accampanyiog  fauim,  can  almost  with 
eertunty  be  ascribed  to  Die  quaternary  epoch.  Tlie 
eariler  race  was  dollehoeeidialie.  To  this  belonged  a 
number  of  skulls  of  wonderful  iinifomilty,  offering 
to  few  differences,  except  of  a  Bexnai  rharncter.  that 
wo  hare  unquestionably  to  do  here  nith  a  hunioge- 
Qcous  race.  The  prognathism  of  the  skulls,  and  the 
length  of  the  fore-nrm,  such  us  It  only  met  w  Uh  iiniong 
negroes,  recall  at  ouce  the  .African  ^acf^■■l  wliite  the 
capacity  of  the  cranium  Is  so  small  thst  it  can  be 
oomjiarDd  only  wiUi  that  of  the  AusUHllan.  Thera 
are  also  but  few  race*  of  m  small  stature  ns  these  old 
inhahllAnts  of  Portugal.  Only  thmn  bnu:hyeepbaUc 
skulls  were  f<^und;  aud.  Judging  from  the  organic 
marks,  tliese  bcloni;ed  to  a  larger  race  tlutn  tbe  doli- 
rhucephatlc. 
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COAfifKyr  AND  CRITfCiSAf. 

Tn*.T  ■  wide-spread  iIUtiatiflraL-lion  witb  tie 
p&.'tt  mMiagetoent  of  the  L'.  S.  department  of 
ogricnlturc  cxUm.  is  obvious:  Imt,  heyoiid  th« 
«iom»'wliat  puerile  sdmm*  for  improving  tlie 
depnrtmeDt  by  n  cbniige  nf  iiam<!  and  an 
acceu  of  ofOciit  dimity  to  ibt  chief,  public 
iliMiW^n  bs0  been  taainly  confiuud  to  a  cod* 
sideration  of  tbc  mprits  of  various  candidates 
for  ib«  |K»itiOQ.  A  nolewortliy  cxci-'ption  to 
thin  rule  ia  to  be  found  Id  an  article  in  the 
Pacific  rami  prtsa  of  Jan.  S.  by  Prof.  E.  W. 
tlilgani  of  the  Inivorsity  of  Caliromiii.  This 
Article  is  an  ab«trnet  of  a  longer  nrtide  by  the 
flsme  author  in  tiw  Atlantic  vionthtg  for  May. 
l>v>(2.  and  is  especially  timely  at  the  present 
moment.  The  gist  of  Profcsaor  nilgurd't>' 
propofliUon  is  to  make  the  offloff  of  eommia- 
«iOD«r  of  ftgrioiiUiin?  1ms.  ami  not  moru.  of  a 
'  politJc*)  *  office,  tliun  at  presont,  or  rather  to 
renvoie  it  (Voni  politics  altogether.  Instead  of 
a  cabinet  oflk«r>  cbaoging  with  oacli  adminia- 
tration.  if  not  oftcncr,  he  wo»Ii  have  him  "  a 
tcdimoal  export,  not  only  responsible  lo  the 
gtnrernment,  but  amenable  to  that  rigoroas 
and  Incorrwptiblc  tribunni  constituted  of  hia 
adentiflc  and  t«elinicsl  compeers,  and  under 
the  standing  menace  of  n  loss  of  his  profea- 
swnol  rcpntalioii.  wliich  no  whitewashing  Min- 
mitlees,  in  or  oat  of  congreas,  could  iti  Ruy 
nwiner  condone  or  undo." 


I     We  p 

^^  Dtlier  «x 

^mieors 


We  pass  over  Frofeeaor  llilgnrd's  many 
Dtlier  oxccllcnt  auggesiiong  regarding  the  man- 
nenl  of  the  department,  because  this  one 
to  ««  to  he  the  one  fundamental  re- 
form wbtcli  ifl  needed,  and  which,  if  onCC 
Mcored,  wotild  be  followed  by  tlio  other*  n« 
tuturaUy  a*  daylight  follows  ihc  dawn.  The 
coaat  and  geodetic  suney,  and  the  geologi- 
enl  Burveva,  have  nhown  what  government  or- 

Ho.  I0A.-.IBU. 


gantsations  can  accomplish  when  divorced  fhHn 
politic*,  and  directed  by  competent  profe*- 
sional  men  liolding  otflce  during  '  good  be- 
havior.* The  inti'rests  of  agriculture  are 
seoond  to  none  in  our  country  ifi  magultiide. 
or  in  the  novelty  and  ditHcally  of  the  problems 
prescnt«d.  In  no  direction  could  a  thorough 
knowledge  of  the  art  and  science  of  agriculture 
lind  a  wider  or  more  attractive  field  for  ita  ex- 
crrliii.-.  In  the  interest  alike  of  agricultaral 
science  and  of  practical  agriciiltarc,  we  hope 
that  Professor  Itilganl's  snggcstionA  may  b« 
speedily  rea.lixed,  and  that  the  olltce  may  be 
rendered  attractive  to  Ibc  class  of  experts  from 
among  whom  it  ought  to  be  filled,  hut  who, 
under  tlie  present  condition  of  aflkire,  are 
neither  thought  of  for  tbc  position,  nor  eoald 
afford  to  accept  it  if  naked. 


\Vk  have  a  prize  offered  by  nn  American. 
one  who  would  be  known  aa  a  Good  Samaritan, 
no  doubt ;  and  this  prize.  oUcred  as  it  is  for 
the  diseovorj"  of  a  new  eomet  or  asteroid,  has 
two  singnlar  conditions  attached.  First,  the 
discoverer  may  not  be  of  itie  continent  of  Eu- 
rope. Tht^t  coudition  ia  atugular.  Doea  not 
the  European  buy  the  wares  of  the  Good 
Samaritan,  or  Is  It  that  the  most  HUfwesanil 
seeker  for  little  planets  is  a  resident  of  the 
Knropran  maiulaud?  It  would  seem  that  in 
tlie  comniunity  of  scientific  men  it  would  be  as 
well  that  11  Frenehinan  or  an  Antitrinn  should 
have  thE!  honor,  :ttid  should  be  encouraged  as 
much  in  the  discovery  of  a  little  ball  of  wan* 
d(>rin^  roclt.  or  of  a  comet,  as  that  an  Eugltsh- 
man,  or  an  American,  or  a  .South-Sea  Islander 
shonld  have  his  ambition  for  seientiBc  glorx 
stimulated  by  th<»  hope  of  a  priite.  Still  there 
can  be  no  serious  objection  to  the  (livcr  limits 
ing  the  competitors  for  a  prize  as  he  may  e^c«  fit. 

A  second  conditi<»)  carries  with  it  some  dan- 
gers. The  discoverer  roust,  without  notice  to 
others,  scad  word  to  the  director  of  the  ob- 
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nerratory  which  otir  Oood  SMn«ritao  luw  seen 
fit  to  tt»tublUli;  and  only  then  shall  the  dU- 
ooverer  make  hia  obBervstion  generally  known . 
vbcD  he  shall  have  received  ockDowlodgmcul 
from  the  director  menUoaed.  \ow,  it  is  irn- 
portatit  Tor  the  proimr  obscnution  of  any  acw 
waodcrer  tbal  the  iiewt  of  it  atiould  be  »eiit 
about  the  world  wiUiout  delay.  The  e»rliest 
obs^rviLlioiia  of  a  com«t  are  of  vapecitti  valao  in 
fixing  its  orbit,  and  may,  witli  bad  wi^attier  or 
otlier  mUbap,  be  the  only  ones.  A  ireli-nrgaii- 
ized  system  for  tbe  colkcting  anrl  trutisoiittiDK 
of  Hucli  informnltuti  exists,  and  it  is  niimly  to 
be  regretted  thai  any  condition  »>tit)utd  be  at- 
lacbetl  to  n  reward  which  -shall  inttrfere  with 
the  benefits  to  be  dcrivctl  from  the  siicress  of 
tbe  worthy  Invcfitigfttor.  Sneh  a  condition  i» 
thnt  which  r«]iiires  the  com|ietilor  for  a  War- 
ner prixe  tu  send  word  to  Rucheslpr  b^^fori'  hi- 
can  give  the  information  to  the  International 
a&noctation  of  obseivntorivs. 


Evtn»  woiiKi:i*  in  a  spectsl  field  of  sdeutilk- 

or  tccbnicnl  study  muat  from  time  to  time  feel 

deprcBsed  under  tbe  dilQciilty,  i'ldL-fd  too  often 

tho  impossibility,  of  keeping  himself  well  lu* 

formed  on  what  the   worki   ta  accomplishing 

even  in  bis  own  narrow  dcpartiuent :  so  r»pid 

ia  the  succession,  and  80  wide  tlie  separation. 

of  papeiv  and  booica  treating  of  bifl  eiibject. 

At  sneh  timeii  he  can  appreainte  the  value  of 

nell-prepaixtl   ciirreut    bibliograpliir   rcconU. 

The  gcograpliui-  turDS  to  tbe  monthly  listii  in 

Ptttnrtnann' »  mittkfilun^en.  or   to  thu  annual 

one  publislied  hy  the  Berlin  geogmpli ieal  »(>• 

ciety ;  the  geologist  1ms  the  Ifpues  jahrbuch. 

and  would  gladly  refer  to  the  Ofological  record 

if  it  would  only  eontiuiie  to  appear  iti  as  good 

form    as    it    began    a    few   yours    ago ;    tbe 

zoiilogiat  hiLR  his  Anzeiger,  Hecord.  and  Jah- 

rettben'cAl;  and  the  chemist  and  the  phyaidsl 

are  equally  well  cared  for.     Hnl  these  extended 

lislB  art:  uiattere  of  provocation  to  lauuy  per- 

•ons  who  cannot  reach  tJie  l)ook8  tboy  name  : 

for  them  a  record  i«  belter  snited  that  limit* 

its  selections  liy  place  inste»1  of  by  subject. 

and  gives  a  list  of  all  kind»  of  publicjitionit  on 

A  ccTtAin  geographic  field.    Two  of  these  are 


meotioDcd  in  our  notea,  and  both  stiggeet  the 

value  of  a  eiinilnr  work  for  our  own  oountrr. 
The  scope  of  sndi  a  volume  would  be  siifHeient 
for  tho  purpoBBs  of  many  of  our  readera,  if  it 
included  a  record  of  tbe  title,  and  a  brief  men- 
tion of  tbe  contents,  of  every  thing  written  con- 
cerniug  oar  physical  and  nntui-al  liistorj'  year 
by  year.  If  undertaken  by  a  number  of  3p«- 
ciidista,  the  work  would  not  be  loo  lal>OFioti». 
and  it  would  surely  Und  publisher  and  pur- 
chasers. Why  should  nut  (he  Smitliaonian 
institatioii  undertake  it? 


LBTTBRS   TO   THE  EDITOR. 

arUiii'4  nalnf  it  im  all  i-hh*  (Vfiilmf  at prvn/ v gaod  JbltA. 

Anthropoa  and  aattatopopltlieoua. 

I  AM  ^lail  Hull  ProfcMor  naynro,  uvulllni;  binitcir 
lit  my  rcfpreiici-s.  liM  rv(tL'iihcJ  hi*  inciiwry  on  da 
MoTtDlel.  lie  will  not  nitnin  caiifoumi  the  age  of  8i. 
Aolieiil  with  the  «x<.'  of  HI.  A<:lie(il;  »nii  b<  and 
otlier  readers  of  Seienet  will  imw  be  iwnra  th*t  in 
Uortillei  teaeboa  that  nol  man  (t)i>'  anUtropan],  Ixit 
Uic  mau-npp  (ih^^  anlhropopUfitcuM),  wai  Ihe  rpprr- 
•cutatlrc  of  our  spoclcs  during  most  of  tlti^  palM>- 
lillilc  period. 

-  But  wtajr  doM  tb«  kariiail  rpvlewer  ooiiBne  liicn- 
vi^lf  to  tbe  |]asiaj[eit  I  jwlntod  out  to  hlni?  Why  dM 
lia  nut  luni  to  ilt>  Mortillci'*  work  {p.  IM).  where  fa«> 
iays,  "  L'liQjiime  (iiiHiotiinlrf  sMdirn  n'^tali  pa«  le 
nieme^ue  rhoruiiiu  uctucl"  ?  .\u(l  wbcreintbeeco- 
loglb  liorison  does  dc  Murtlllci  pluuc  tho  iirrlv^  of 
Fhomma  ncluHf  Lot  any  rev1t-r  mm  t-*  iJic  lable 
of  cunicnts  of  t1i«  vulunie.Bnd  tit'  will  flud  UiaL  it  U 
(liTldurl  iuio  tliri-r  ii^rtx:  1.  L'homtuo  tvrUalrs:  2. 
Tj'ltoniiuvqunii^niaiivi  1).  L'hoiniuoiM'tuet.  Tlielut 
Qi«nliancd  arrived,  aaj>  tho  nutlior,  itfinr  it  loii^  anil 
uiiexfilaitied  hintus,  rtiththr  j'--ri.'<trff  itt^bcnliatuen  Ip. 
iH5).  Only  In  that  [lerioil  din*»  ■!>■  lloriUU-l  ci>in»<le 
to  man  fata  dlitinctire  pftyi-liiitouirwl  irniu  uf  a  lan- 
^iMffB  and  a  relt^lDn.  Speitkliii;  ot  the  very  latl  nf 
tha  Hagdaleninn  |«rltMl,  be»a>9.  "I/Uiiniiur  iju.-itpr. 
nairo^ttlt  Compl6lcmcn[  dcpourvu  ilu  M-iiUiurnl  il<- 
U  r«Hglo»ltrf."  D.  G.  Bkist<.X.  M.I>. 

Dr.  Drliiiton  .-ictiin!!  to  bt-  uiiforlnDai«  lu  under- 
(Undiiifi  d«  Morlillct'.^  opiriioai,  at  wall  a>  hi  quot- 
ing bis  languase  oarn>ctly.  Owlii|;  to  the  «xlgeiicie> 
of  space,  '  ttie  rcader«  of  Seirtifr'  inuM  bv  reforred  if 
tbe  book  lt«cir.  whi^re  Ihey  will  tind  it  ttated  thai 
ther«  In  no  cflntliisive  proof  tli&t  fuiifra]  pmcUe^n 
prevailed  In  wcatcrn  Eumpc  Jti  quaternary  timc», 
and  IIiaC  *uch  u»!ij[4«  came  Into  vogue  there  In  th<* 
iiivililhieiiericiil.  //in/  illne  Inrryntar!  This  1>  lli<> 
*i>[i>  faiinJacinii  fur  Dr.  Itrinlnn'x  inimfttroiis  asserttoti 
"  Ihiit  At  Hortilii-l  Icaftim  ih;it  not  mfUi,  bul  th"* 
iiifin-n^ff,  wan  the  ji-jitr-wiilallvrnf  immperics  ilnrini: 
most  of  till?  [Kileoiillik  pori-ml."  IV  .Monllli^l't  re.il 
view*  will  li«i  fuDtiil  niiiniii'-il  tip  i.n\  tlir  ln*t  page  of 
hi*  work.  In  twi<lve  'ecneml  i^oiu'lualtin*,'  so  el4wrly 
and  l«r«i'ly  '  lliat  he  who  tuns  may  read.' 

Ht.:(HV   W.    IlATXK«. 

|A  U-anilatioii  of  IhiH  >unimai-y  will  Apgnwr  in  our 
nest  Inue.  — Ell.] 
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The  TellowBtoua  Paik  as  a  bUon  ptesBrv*. 

PCTiDit  mc  to  tbnuk  lou  for  four  timrly  rciniirk* 
in  No.  lOS  upon  ih«  tliroat'incil  f'slinctioR  of  Ihe 
Atncrican  Mioti.  l~he  qiinxtlnn  i^i-ma  tu  be,  u  yau 
Kau  it.  wli«Llii»-  thi^  bioii  (atiil  nitli  equal  pro[iri«ty. 
»Ay  I,  a  Urge  iiiimb«^r«(  ntluT  ileiMili^ril  tvpei)  can  be 
■uecevfally  ilimticilfd  williin  iht-  Ixiiiitifari^i  of  llia 
Tellawstunv  Pork.  Iliivine  given  lliia  -iibjecl  oarc- 
fol  aUantlon,  I  am  iiraparea  to  say  that  the  nnuiticR- 
W\tf  of  lli«  sfhf>in«  oAinKa  of  iio  r«tiw liable  douliL 
The  park  Itself  U  to-day  one  nf  the  few  n>a<ilar  rv- 
ImUi  at  the  cslMinf:  hcril!i  ot  htiffnlom.  nnil  mHhins 
bat  the  prntedion  ititendvd  by  the  lawn  b  reallv 
ac«d«d  for  Ihcir  pn^^iorvatjoii.  Of  lat«  y«an  inucu 
haa  been  dune  by  the  luperintendent  and  hU  efflpjent 
eorm  of  nlils.  vigomoily  i>eeoti<led  by  the  territorial 
aniiiorltlea  o(  Wyoitiiii);.  liut  the  laws  arc  not  ycl 
tafflclenlly  puiiltor?,  aitd  ihete  Is  no  provision  for 
iaeunug  the  r«t«&tlon  of  the  uuiinaJs  vittiln  the; 
limit*  of  the  retcrratiou.  Thfl  supcrinlmdent,  in  a 
labi  report,  nttr*  m  tlin  prt-Ni-iicu  €if  a  (nw  iitraiQ^Ung 
bands  at  variou*  puiiili  in  iliit  park,  tml  apjiareiitly 
tic  nMtiiihiml  [h»n  inurv  xa  '  itragglen*  than  as 
Icritiniaie  iletiicens. 

u  tli«  end  in  v|«ir,  as  nugcveted  Bbo7«,  be  the 
fostering  uf  all  iiniin»l«  wlilirh  the  national  park  maj 
r«adlly  tnstalii.  much  more  vigorous  eOort  \*  dn- 
maudM.  The  InipoTtatlun  and  seml-donimtlmtion 
of  inch  rx»KK>i"n»  forms  as  arc  in  ImmlTient  danser 
of  OKtlDCtioh  .'•lionld  bv  eDCOurafpxl ;  nnd  wliy  may 
wc  not  look  with  etckI  esMctatloti*  upon  aucb  lociU 
MienliUe  aoeletles  u  nn>  alrMdy  organised  In  Denver 
and  San  Fnuiclscu?  1  bave  ne*er  seen  a  Epedmen 
of  the  Aplocerm  inontanufl,  nor  have  1  met  any  one 
wbabaa  kiiawii  It  Id  i(a  native  liiunls;  but  It  is  not 
wholly  «AliiicL  TlilA  species  of  anwlopo.  Incorrectly 
call«d  llie  lto<-ky-mfinnt«in  Roat,  should  b<  preserrwl 
la  the  park,  at  all  haxArda.  Th>-  big-horn  (Ovli  inon- 
taaa>  H  still  liriii^  in  Colondo  attd  elsewbore;  but  ft 
emnnot  limK  "Utuiamil  lh«  raTai;>^  "'  the  bcnter  aiiil 
thn  inroad:!  nf  ih<!  mining;  induAlry.  Tlioni  la  a  ror? 
sbflct  Ieaa«  i>r  lir<-  for  the  giiMly  bear  under  prcmal 
coaditioAH,  and  the  l>esv«r  I*  rapidly  disappearing. 

Fortunately  tor  our  ohjert,  most  of  tbi<sp  aniinats 
have  wandered  Into  the  park,  and  liiit  llctl«  care  will 
be  mqnirod  to  retain  tltem  within  Its  bardera.  Still 
ibcra  Is  needed  fono  moro  capable  and  responsible 
■apcrvision  than  baa  y«t  boen  secured  by  leculatloii: 
and  experienM  baa  shown  tbe  infiuenee  whieh  men  of 
aclenee  liave  been  able  to  exercise  in  elmltar  cases. 
A  eommittee  uf  the  American  aiiodailoD  for  tlie  ad- 
vaucemeul  of  science,  appointed  at  the  Nashrllle 
raoeiliig,  was  able  to  obuln  an  appro p il a[ i cm  from 
coBpvaa  of  ton  Iboiwand  dollars,  to  bo  apjilifd  to  tb« 
loeraaM  of  am«««ibl)ity  to  Iho  f-erxert  and  thermal 
tprinD;  and  qiiilo  mcitntly  mnrit  lia«  bi>«ii  iIutir  in 
that  direction,  and  In  llie  w»y  ot  kiu|iiiing  lawlesiiiMS 
and  deprednticin-'.  N'ua'  b  tht^  time,  and  >L-ltiiitLnc 
laoii  are  ibe  leKiiimatc  iii strum eui«,  for  ci^muktlng 
tbe  work  by  tinileil  action  In  suppoi-t  of  llils  m*l 
soiiloeleal  carden.  and  of  the  colleeilim  of  represent' 
sUvBt  ol  llifl  many  dying  fomn  <it  our  Aini'rican 
fauna.  Thku.  D.  Ci>M»r»cK. 

ClrrMuiit.  O.,  Ju.  ST. 

The  moakrat  oamivoroua. 

T^me  twenty  year?  3K>i.  and  fmm  that  time  on  for 
ten  yeais,  I  wa*  i:\  the  habll.  with  wwne  frlviKls  of 
sinllar  lasn^s.  of  ctoscly  icarcltinj;  the  river-banks  of 
this  vicinity,  nixl  the  uatvr*,  too,  wbcti  pravtirabk-, 
for  the  aquatic  tnolliuk*  wbit'b  then  abounded.     The 


muiihrau.  now  nearly  onlnct  anMOi;  us.  were  ibcn 
numeraua:  and  we  soon  learned  thai  they  were  excel* 
Itriit  colW'tui-a  of  f  holla,  bringing  out  great  numbers 
of  Ihi*  deoj^walf  r  niiiKoels  cl  »irvorat  spc«iea  not  usu- 
ally ver)'  ciuily  found  by  us,  and  loavtog  llic  ilietli 
in  pi>rfi-et  ■.■oiiitltioii. 

In  Itie  nic-.ky  tujika  wen^  many  naves  where  tlidls 
were  thus  ^atbtnit ;  and  one,  eipecially  on  the  aoutb 
liank  <it  IU>ck  Island,  a  laife  space,  well  slietteml, 
and  ab-^vc  hlqh  w.iter,  cont&ini'd  many  busbols,— 
the  ■ecumiilationx,  apparently,  uf  a  Inng  perind,  but 
very  freoh  In  appeiaranee.  and  well  preserved.  Arnonc 
the  species  most  numerous  were  Unio  comuliis,  V. 
metanoonis.  tJ.  vnctuis,  and  IT.  pustulotiis.  Many 
other  specie*  Wf  re  found  in  lc*j  nuinWm,  —  U.  rec- 
tus very  rareJy  <tliou^h  numerom  In  the  river),  and  U. 
mo nodontus  never,  'fliese  btAfia  we  examined  with 
Llie utmost  care,  and  obtained  hundreds  otliii<!  sneel- 
mens.  During  those  veara  the  maskrals  sUll  inhab- 
iied  these  ptaooa,  auo,  except  to  winter,  ooostwilly 
brought  out  qitantilica  of  frMh  shell*,  whi^  we  eon- 
aelentiouily  appropriated.  It  was  uUo  v«ry  eommoii 
to  fiml  heaps  of  in^tli  iliclls  on  or  liei-ide  a  slump. 
loiE,  or  nx'k,  a  few  fret,  or  snmi-tiitiMi  rods,  from  the 
wiiier.  Wr  not  infmiuirnily  tminJ  sJtells  which  had 
been  gathered  iiiuce  llio  jirvcvdiiig  day,  as  shown  by 
shredi  uf  thu  soft  parts  ailherin^  tu  the  shell  being 
un  dried. 

An  open  queatlon  wjlh  »s.  often  asked  hut  never 
nosHerciJ,  was,  '  Qow  do  t)ic  rats  open  the  niua»els?' 
The  fit«t  attempt  at  an  nphuinlion,  wliicb  I  remcm- 
b«r  to  have  soon,  was  in  the  nnnatka  of  Mr.  W.  S. 
I.ee  at  a  meetin);  of  the  Trenton  nainral-blsiot; 
«ocinty  (Selence,  vol.  Iv.  na  W,  p.  v.), 

Of  eourM,  we  cannot  gainsay  what  Mr.  Lee  has 
aeen,  that  Uie animal  '  apparently '  held  the  mollu^k's 
foot  with  his  claws,  prcvenling  the  closure  of  the 
^belL  El  would  perhaps  rv'qiiire  a  pTRtty  strong  grip 
to  fiounteraet  the  forco  nf  t.ht  pawenul  adouetar 
musclea  nf  the  niolliiak,  wlili  the  pressure  of  the  rat's 
paws  at  the  same  itine  Lendlnii  to  prfw  the  thtU 
togrther.  .\gain:  one  cannot  Uutp  wondi^ing  how 
"themuskrat  awam  aaliore,  holding  the  mtuisel  be- 
tween the  forfr-pawft,"  wlille  the  weight  ot  the  tttuieel 
would  lend  to  pnl)  the  animal's  noad  down,  and, 
without  the  u<e  nf  thi-  (ore-paws,  how  tie  could 
awltn.  We  alio  woikKt  bow,  without  relailnx  his 
grip,  be  carried  hU  biirdim,  as  was  luually  the  case, 
to  some  dlstaucii  frtnn  the  water. 

In  Heiatei,  vol.  v.  p.  i]&,  Mr.  W.  If.  Beaochanip 
gives  Mune  curious  explanations.  He  does  not  state 
wherv  he  saw  "  tlie  atalemeut  that  the  cantlvorous 
habits  of  the  muakrat  have  bat  Just  been  diBcovcred 
by  acletillfli;  men,"  Of  course,  evcryboily  who  knows 
the  uiuakrat  at  all  lioa  always  known  that  it  is  not 
worth  white  lo  tiring  proof  ot  a  fact  so  nnlrersallj 
known. 

"The  four  principal  ways  In  which  the  mnakrats 
gel  nl  tlie  nniinal  in  the  mussel-aliell "  tuuy  deserve  a 
ntoiiicni'a  .itii-ntion.  1°.  In  our  experience,  the  Ano- 
don^  among  the  mnskral'heape  were  very  rare:  Ibev 
evidently  preferred  Unios;  and  In  no  Instance  weri 
the  Au'idons  In  tlie  sbeU-heane  fonml  In  a  condition 
Indicating  that  one  valve  had  ttecn  lorn  off  lo  opon 
It.  It  was  not  uncommon  to  find,  }osl  nlnnic  the 
water's  edge,  the  tracks  of  Uie  raoeoon;  and  atouc 
these  tracks  were  often  !•>  lie  found  tlie  Anodona,  with 
on*  shell  torn  oB  or  crttshed.  The  ooon  seened  to 
prvftfr  till'  Anodoii,  probably  having  no  means  of 
opciiiiiH  the  Unio.  S".  Tlie  Uu!o»  were  aettr  ob- 
served willi  '  t}ie  thinner  end  of  thi,-  vhcll,'  or  eitfaer 
cudoredge,  Ijroken  aws)-.  H".  While  tic 'bsi  heard  ' 
that  the  rata  aometimss  gnuw  sway  theblnge-liga- 
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mettt,  It  was  k  m&tleror  common  obterviUon  nilh 
as  tlint  such  kd  Innlanoe  vsaa  atMoUiUiif  naer  met 
■9UA.  Amonit  UiouMad),  viil  liuinli-vilfoF  Ihouvarids, 
tli«  ll{nimi»it  wa(  aiwnj-i  preii6n-<^il  iiituct.  4°.  At 
lo  the  B>lui«  cn>»ttirii  '  allawing  llie  nnlEnal  lo  (recEe 
nnd  0|>eu,'  w#  nllt  »oi  atiempl  to  ()ueailoii  itml.  It. 
lujir  occur  to  some  read«n  that  It  woulJ  bo  radicr 
iiionotoiiotis  tor  tbo  hungry  r*t  to  waJt  duricR;  tlio 
lioL  »uraaier  ulghb  (oioti  at  '  Hut  went  nnil  h'mU'j 
for  tho  ttupid  niiifiM>l  to  '  fiwx*  Rtiil  open.'  Tlixi, 
howwvnr,  U  hw  binliiirts.  iiol  our*.  W.  H.  Pratt. 
Dant^en,  lo,,  Jan.  n. 


TllBOEOlUiU  WONDER-OIRI  AND  UEH 

LESSONS. 

TiiK  peo[il(>  of  tlic  interior  states  arc  now 
iMJQg  amtiM-d  bv  uii  cxliibition  the  eiioccss  of 
which  offer*  u  sirikUig  t'samplc  oT  tbt*  uiirt-Iiii- 
bility  of  humau  ttsliiooiiy  respuftiiiy  tlii"  plii?- 
oomc-Qii  of  force  aud  motion.  Some  nionths 
sinci;,  the  writvr  reoehtd  a  jioiite  invitation  lo 
wilness  Xhv  noiidurful  pi-rroniianiM'S  of  Mi»« 
Lulu  llurst,  the  (icoi^a  '  magnetic  girl,'  In 
catuting  olijei?ts  to  move  as  if  acted  on  by  [kjw- 
«rful  forut's,  without  any  iiuisctilar  action  on 
her  i>art.  Another  <'n<rjijr"'rnfni  ]»«'V(>»toi'I  liU 
acceptance  ;  hut.  on  tht  mornin-r  foll<)wing.  Ik- 
recelvwl  enoli  a  doRcfipiion  of  the  [ilimompnon 
a»  to  make  liim  regret  ihnt  he  had  not  iuiori- 
Boed  every  thin;;  to  tbc  opportunity  of  socing 
It.     It  was  Hnl)»lntttinlly  thU:  — 

A  light  rod  was  fimily  held  in  the  Imiida  of 
the  heaviest  and  most  niuscular  of  the  select 
circle  of  Apct-tutors.  3Ii^s  Lulit  had  only  to 
tOQch  the  rod  with  her  lingers,  vilien  it  iiuino 
diotcly  began  to  go  through  the  most  ostraor- 
dinsry  maootu v res.  It  jerked  the  holder 
urouiid  lUe  room  with  a  jiower  which  he  was 
unable  to  reeist.  aud  finatly  threw  hitn  down 
into  one  ooruer  coiuitlrlely  dim-nm filed.  An- 
other spi'ctalor  was  tlieii  asked  to  tiilie  iiold 
of  the  rod  ;  and  Xiss  I.nln.  extending  h<-r  arms. 
touclied  each  end  with  the  tip  of  u  Qngvr. 
Iiuinediat«1y  the  rod  began  to  whirl  arouiwl 
OD  ita  owu  central  line  na  an  asia.  with  aitcti 
rapidity  and  force  that  tin;  skin  was  ncnrly 
tnhcn  otr  the  holder's  hands  tn  liis  L-lTorts  to 
stop  it.  A  henry  man  being  tifuted  in  a  chair, 
man  and  chair  were  both  liflt'd  up  i>y  the  fair 
performer  preawng  the  |Ktliutt  of  tier  hands 
ogninst  the  sides  uf  the  back.  To  stibstanli- 
ate  tiie  cUiioi  (hat  she  herecif  exerted  no  forw, 
the  chair  ami  man  were  lifted  witltout  her 
toiidiing  the  chair  at  all.  The  aitter  wna 
asfccd  to  put  his  bands  under  the  chair:  the 
performer  tlieu  ]>nt  her  two  hands  around  and 
upon  bis  in  eiich  n  way  llial  it  wn.s  impos- 
Bihlc  for  ber  to  exert  any  foree  on  the  chair 
excc))!'  tbroiigb  hie  hands  :  yd  the  chair  UIlvil 


him  np  without  her  excising  any  jirefiaurc* 
heavier  than  a  mere  tonch  upon  his  han<Ls. 
Several  men  were  then  invited  Lo  bold  the  ehuir 
still.  The  ix-rfoitncr  begran  lo  deftly  touch  it 
hen>  and  thare  with  her  flogers,  wlien  the  chair 
sgaia  bejjau  to  jump  about  in  the  most  ex- 
traordinary manner,  tn  Hpilc  of  all  tlie  elTorta 
of  three  or  four  strong  men  to  ke<»p  it  still  or 
to  hold  it  down.  A  hat  being  inverted  upon  a 
table,  she  held  bcr  extended  bandit  over  it. 
It  was  lifted  up  by  what  seemed  nn  atlructtre 
force  similar  to  that  of  a  raiigmst  npon  an  ar- 
mature, and  waa  in  danger  of  being  torn  to 
pieces  in  the  etlbrt  to  keep  it  down,  though 
she  could  not  ixMsibl^  have  bad  any  hold  u|K>n 
the  object. 

TIiiA  wan  the  account  of  the  perforiDHDce 
given,  not  by  a  gajiing  crowd  nor  by  uncriti- 
cal specLators,  but  by  a  Bidect  drele  of  edu- 
cated tnuti.  To  the  reminder  that  no  foixc 
could  lie  exerted  npoD  a  body  exwpL  by  a  re- 
aclion  in  the  opposite  direction  upon  some 
other  bo^ly,  nnd  to  the  tjucstiou  upon  what 
other  body  the  reaction  was  exerted,  the  ttai^ 
ratora  expressed  themselves  unable  to  return 
an  answer.  All  they  conld  do  was  to  ilesctibe 
tilings  a«  they  had  wen  them.  Of  only  one 
thing  coiihl  thoy  be  conlident:  ttie  r«4ictioo 
waa  not  exerted  through  or  against  the  body 
of  the  iierformcr.  Among  the  spccrtators  were 
pliyHiciaiiK  and  phy»iologi»ti*  who  grnRped  3[iBB 
Lulu's  uru^  while  th«  extraordinary  tnotiouit 
went  on  without  lindtng  any  itympioms  of 
Htrong  iQusculnr  action,  and  who,  feeling  Iicr 
puUe  af\er  Ihc  most  violent  tooiions.  fonad 
that  it  remaint-d  in  its  normal  slat^-.  Appar* 
eutly  the  objecta  wliich  she  touehiii  were  ud" 
dowcd  with  a  power  of  exerting  force  which 
was  wholly  new  to  sdenc«.  Altogether,  the 
weight  of  evidence  seemed  as  strong  as  tti  the 
best  atillienticated  nnd  most  inexplienhle  cn«es 
of  'spirit'  nianifestAtiou,  while  none  of  tlie 
obstaelea  to  investigation  conneclcd  with  the 
latter  were  cnronntered. 

Such  was  the  ciise  as  it  appeared  oa  a  first 
trial :  but  the  spectators  were  not  men  lo  be 
satblied  without  further  investigation.  Ao- 
cordiugly,  they  had  made  nrrnngemetit*  with 
the  managers  lo  have  another  private  exhlbl- 
tion  at  the  \'oUa  laboratory  Iwu  days  later. 
Tliey  i}rop06e<l  also  to  have  decisive  tests  to 
determine  «liL-ther  or  not  slve  exerted  any 
furcu  njjun  the  ohjccta  whtdi  she  moved. 

The  party  duly  appeared  at  the  appointed 
time.  At  thin  [mint  I  thitik  it  only  just  to 
mention  the  perfect  fmnkne^  with  which  the 
moRt  thorough  investigation  of  the  case  was 
pcrmittt-d  by  those  having  the  exhibition  in 
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diarge.  Tli«*  was  no  darkening  of  rooms, 
DO  con«ft!ing  hands  niider  tablee.  no  fear  that 
si»riifl  woiiKl  refuse  to  come  at  lUc  ImJiHng  of 
H  sci'ptic,  iKi  trickery  of  any  sort .  The  i>|)iK>r- 
liiniti?*  for  oboorvatton  were  entirolr  unre- 
stricted. 

Mi»9  I^lii  was  a  nwj-  country  girl,  «oine- 
wliat  nhovfi  llw  average  belgitt,  hut  did  not 
give  Uic  impression  of  tnuacnIarlraiRin};;  still. 
vheo  she  Wtta  presented  to  llioae  prenent.  the 
flntt  thing  which  slriiek  the  writer  wna  the 
weight  of  her  iinn.  bhakiu)>  huml»  with  her 
felt  Ukt*  moving  the  arm  of  a  giaol,  and  led  to 
the  imitression  thai  she  liad  a  much  tictter 
muscular  derelopmcat  than  would  have  bc«Q 
siigijiosed. 

liefure  prtieeeding  to  the  tffsl*  whieh  hu<l 
been  pre-arranged,  it  was  thought  Heat  to  try 
what  she  could  do  under  oniiiiary  eircuni- 
8lan(M».  Among  the  first  perfortDaiioea  to  he 
tried  was  that  of  the  hat.  A  spo*iftt^>r  held  a 
light  Atraw  hat  in  ht»  hand».  tiie  opening  up- 
wards. MiH8  IlnrM  extended  her  haiidx  over 
it  ao  thai  the  halls  of  her  thnmha  Jii«t  touched 
tile  inner  (hoc  of  the  noi.  At  first  there  woa 
no  result,  but  after  a  few  triaU  the  lint  was 
gently  attracted  upwards  hh  if  by  eloctrieity. 
Had  those  in  eiiarge  been  prufessiuuaU.  I  can- 
not iluuht  Ihat  tticv  would  have  stop|M*d  light 
there,  and  declined  to  re[)eut  the  porfarmanee. 
Not  lieing  such,  they  yielded  to  the  iovilntii>» 
I  go  on,  ao  Ihal  the  lioldei'  could  see  how  it 
Fvras  done.  'I'his  was  aoon  elfected  without 
diffieulty.  Whenever  the  apparent  attraction 
,  was  exerted,  it  was  through  the  inner  cdg«  of 
le  brim  being  CAiight  In  The  fold  of  Che  ball  of 
10  extended  hand.  After  n  few  tnomecta  the 
observer  na«  cnable<i  to  eay,  "  She  cannot  lift 
ft  now,  Iwraiiw  her  hand  ta  not  rightly  nr- 
rangc^l,"  and  he  learned  to  adjust  her  hand  90 
thai  the  lining  could  be  esveuted.  Of  course, 
the  force  was  not  very  stron;;.  Tbc  idea  that 
the  hat  wonld  Iiave  been  in  uvy  dniiger  had  a 
weight  l>een  in  it  wai>  »io3ply  a  miiitnke. 

Next  the  juinpiiig-itUiff  was  tried.  The 
writer  took  the  hitter  in  hia  hands,  and  Mis» 
Luin  placed  the  palm  of  her  hand  and  her  ex- 
tended thumb  agaioKt  the  stalf  near  it<«  two 
ends,  while  the  holder  flrmly  grii8|X*d  it  near 
the  middle.  He  was  then  warned  to  ro^ist 
with  all  his  force,  with  the  added  aasmunee  that 
lUe  resistance  wonld  be  vain.  Sore  enough, 
tbe  atatT  began  1o  l>e  ntfeeted  with  a  Jerking 
[.notion,  prwiuciag  the  disastrous  clfccta  which 
Wen  described  upon  tlic  holder's  e(pnli!>- 
riutn.  An  unwise  repetition  of  the  perform- 
aaoe.  however,  did  mvity  witJi  all  Ha  tuyetery  : 
ft»r,    although   tbe    performer    began    with    a 


delicate  touch  of  the  staff,  the  holiier  soon  per- 
ceived that  she  changed  the  position  of  htv 
hand:*  every  moment.  Bonietiines  seizing  tlni 
aiatT  with  a  firm  grip,  and  that  it  never  nK>ved 
in  any  direction  unless  her  hantla  were  in  sneh 
a  poailinn  that  she  could  move  it  in  lliat  diree- 
llon  by  ordinary  pressnre.  An  estimate  of  tho 
force  which  she  cxerte<l  on  the  staff  could  l>e 
roughly  made.  It  might  have  been  as  high  aa 
forty  pounds.  A  very  little  ralrulation  will 
Mhow  that  thia  wouhl  he  autlicieiit  to  upset  the 
equilibrium  of  a  vcri-  heavy  man.  It  is  im- 
|>oaaible  for  the  latter  so  lo  place  his  feel  tliat 
he  will  be  siipportcil  on  a  rectangle  of  more 
than  one  foot  iu  breadth.  He  may  indeed 
change  at  pleasure  the  direction  of  the  longer 
side  of  this  rectangle  by  extending  his  feet  in 
different  directions;  Init,  arrange  them  M  he 
will,  his  base  will  under  any  cirenmslnuces  be 
a  rectangle  whose  length  is  etjuni  to  tlie  dis- 
tance between  his  feet,  and  whose  breadth  is 
at  the  ver>-  maxiranm  eijnal  to  the  length  of  bis 
feet.  A  pressure  of  one-llfth  hia  weight  wnuld, 
und«r  the  most  favorable  elronnislauees.  throw 
him  od  his  balance,  and  make  a  new  adjivl- 
nient  neeeasaiy.  The  motion  given  liy  tlie 
IM'i'former  to  the  rod  waa  not  a  regular  one, 
which  could  be  anticipated  and  guarded  nguiost, 
lint  a  series  of  jerks.  Grsl  in  ooe  dircelion.  and 
then  in  another ;  so  that  it  was  im)>ossible  for 
the  holder  to  braee  himself  against  them :  cod- 
setjuently.  by  a  force  which  might  not  have 
exceeded  forty  [louiids,  he  watt  put  through  a 
series  of  most  uiidignifie<l  contortious,  and 
Qnally  eom|>elled  to  retire  in  total  defeat. 

The  bolder  of  the  rod  then  asked  that  it 
mlgbt  bo  made  to  whirl  in  hts  hamis  in  the 
manner  which  had  bocn  described  to  him.  No 
att«m]>t  waa  made  to  do  it.  and  no  satisfaction 
on  the  allb((^ct  could  be  obtained.  It  wuii  vv\- 
dently  a  simple  mistJikc  in  memory-  or  narrutioD, 
for  not  even  Miits  l.iilu  set-med  to  have  any 
idea  of  producing  such  an  effect.  The  Hlltng 
of  tbe  ciiair  with  the  twitter's  own  hands  under 
it,  and  Mi^s  Lulu's  hands  under  hiii,  was  tboQ 
tric«l.  Tbe  simplicity  of  the  blunder  was  most 
striking.  It  was  riiiile  true  that  the  fingers  of 
the  perfortnor  were  under  those  of  the  eilter. 
But  the  chair  refused  to  budge  until  the  ball  of 
her  hand  carae  firmly  in  contact  with  it;  and 
then  it  proceeded,  not  indeed  to  lift  the  eitter, 
lint  to  incline  itself  in  such  a  way  that  he  Mt 
compelled  logetoutof  it.  Theeliairwaamado 
to  rcjieat  its  |)crformancc  a  great  number  of 
times.  The  writer  walclicd  moat  cnrefuUy. 
and,  in  every  instance  in  which  he  was  able  to 
sec  the  performer's  hands  at  tbe  time  of  tbo 
motion,  ihc  ball  waa  pressed  firmly  agaiost  the 
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ctutir,  and  Uie  direction  of  uiotioii  was  Uint  uf 
the  {>n>!Uiiire. 

Thirn  inon,  or  indeed  as  many  iis  could 
gel  hold  uniHrclmir.  nviT  llifii  invited  to  lioM 
It  alill  if  tliey  could.  'I'liis  «a<t  ibi-  inost 
smtising  itnd  exoiliii};  |mrt  of  lUv  HpecUcle. 
Tbe  tuvii  triud  in  viiiu  iu  liold  tbe  clmir  istiU, 
wliile  Miiia  Lulu  simply  luuvc-d  uroiind  in  tlie 
quii'tetil  iiiisgiimbli>  wuy.  tuucliiiij?  il  wltli  licr 
finger  Qi'hI  here  and  then  tberc,  until  llimlly 
'lliu  force  hecAiiie  so  grent  that  ibe  chnir  began 
to  crafl<.  mid  ^t'eiiilngly  nlmcwi  iiiiil  iUi>ir  to 
pieeea.  Tbo  explanation  wa«,  bowcvisr,  por- 
fectly  (ilivioiis.  There  was  no  t:oticiTt  of 
4u!tion  nnioiig  the  four  rouseular  buldt-rs,  more 
titan  that  i^X'li  otio  1ri<>rl  to  keop  Ihu  chair 
still  liy  reaialin^  ntiy  force  wlik-h  \iv  felt  it  to 
exert.  A  few  jerks  in  Tarious"  direeiioim  by 
the  perfornirr  led  them  to  )n'giii  resisting  her 
iiiotioii  by  piillihg  tbe  chair  first  this  wnv  and 
tbeii  thai.  It  was  of  cuurse  iinpossihie  fur 
any  one  bolder  to  telt  whelbt-T  Ibo  inoliun  eame 
fVoiii  tlic  iterroniier  or  from  bia  eoiupnuioiis. 
Tlie  re«idt  was,  that  ihpy  all  began  to  wrench 
deH)H3raIeIy  againiii  each  other  lunil  the  chair 
came  to  pieces. 

The  scieiitifie  tests  were  productive  o^  tbe 
imual  result,  —  tlint  gliosis,  spirita.  and  occult 
forces  a'-solmily  refu''e  to  jjcrfortn  their  fune- 
tions  in  tbe  presence  of  vcientiGc  pnrnplivnta- 
lia.  A  platform  had  been  placed  <m  rullurei  in 
tli«  middle  of  the  room,  and  MIkb  lliiret  was 
invUctl  to  -sut  tbe  rod  in  uiotiun  irbile  she  stood 
on  Ui.'it  pl.ill'onn.  Iler  parents  were  perfectly 
conlltleiit  that  she  could  do  it.  and  she  did  go 
MO  far  as  to  commence  one  feehic  altcin|>t; 
but  the  forces  refused  to  operate,  or  rather 
the  platform  pcrelatod  in  rolling  about,  and 
tbe  attempt  bad  to  be  given  up.  .She  tla-ii 
stood  U|>oii  tbe  platform  of  a  pair  of  scalen, 
tlie  counterpoise  of  wtiicti  waK  so  adjusted,  that. 
wb«n  she  eT<,>nctl  a  lifting-fore*;  excee<)ing 
forty  poumla,  the  arm  would  be  ruiscil.  A 
)il>eetator  snt  in  the  ebair  in  front  of  the  scales. 
It  was  8O0I1  found,  that,  owing  to  the  platfurm 
Iwiiig  Homu  six  inclies  above  Uiu  floor,  the 
chair  VA»  lower  than  she  bad  been  aL-euMloiued 
to  have  it:  it  waa  tlierefore  set  tifton  &  little 
platfunii  of  the  aamc  height  as  that  of  iJie 
scales,  %o  that  tbe  po!>itIon  was  the  9amc  as  if 
tvolh  Blood  ou  tlic  floor.  Tbe  iicitormer  prejisi'rl 
her  liauda  a;;ainst  tbo  sideii  uf  the  back  of  the 
chair,  acrnnling  to  ouHtom.  Tbe  motion  nus 
long  in  commencing,  and.  when  it  began  to 
appear,  click  1  went  Lite  lever  of  tlie  scales, 
showing  that  a  force  of  more  tJian  forty  iKMjnds 
was  exerted.  This  seemed  to  deninralize  tlie 
prrfonnei-,  and,  notwltlintanding  a  great  deal 


of  chiding   from   bor  parents,   nothing  mnrn 
could  lie  donu  while  she  stood  in  Uiia  )M)«itiQ». 

I'rom  variou<)  alluiiion-t  in  Lhi>  ]iul>lic  pre»», 
it  would  suem  that  the  wonderful  '^  m»};uclic 
girl '  has  not  yet  ceased  to  draw  full  houses. 
The  editor  of  ihe  Chicago  Interotxan  made 
acaruful  investigation  of  the  case,  aud  shovrc>) 
that  it  coidd  not  possibly  be  electricity  which 
caused  tbo  motion :  but  be  dues  not  essay  an 
esplanaliou  of  what  tbe  force  was. 

Although  it  would  he  Einjiist  and  pretentious 
to  say  that  no  one  sees  Ilio  ahgurdly  simple 
cbaractor  of  tli«  pcrformauce,  it  woald  appear 
that  there  are  many  who  arc  mystined  by  it, 
and  that,  sboold  we  accept  tlic  existing  testi- 
mony on  the  subject,  as  complete,  we  shoald 
be  coni]icllcd  to  admit  that  some  new  form 
of  fome  had  heen  discovered.  It  is  iodeed 
])03sible  that  the  absurd  simplicity  of  tlio 
alTuir  may  help  to  give  it  vitality ;  for.  as 
already  indiealed.  uut  only  is  there  uu  mystery 
or  concealment,  but  there  is  nut  even  a  resort 
to  llie  tricks  of  legenlemain,  which  consiht 
very  largely  in  distraeliiig  the  observers'  at- 
tention at  the  critical  moiuenl.  Tlic  a^sum])- 
tion,  that,  because  Miss  Lulu  begins  by  toucJt- 
ing  tbe  articles  delUy  witli  her  Angers,  .she 
never  takes  them  with  .1  linn  grip.  Is  one 
wbiuli  the  spectator  takes  upon  himself  with- 
out  any  effort  on  the  pcrformer'a  jMirt  to  cause 
that  illusion. 

Thiit  aoi'Otitit  in  presented  to  the  readers  of 
Science,  because,  taken  in  connection  wltti  de- 
Hcriptious  of  the  jierformance  given  by  thou- 
sands of  si»ectators.  many  of  ihein  oritictil 
ohsen-ens.  it  atforda  the  basis  of  a  reply  to 
those  who  havo  seen  chairs,  tables.  atMl  plauoa 
dniicc  without  buRian  agency. 

8.  Xrwcomb. 


THE  yANTUCKKT  MUSEUM. 

TiiR  littJc  town  of  Nantucket,  on  the  ialuncl 
of  that  name  otf  the  southern  coast  of  Massa- 
ohusctts,  hoasts  a  little  museum  hui  generis. 
Tlie  f]i-st  thing  which  strikes  a  visitor  is  the 
extremely  lieterugoneous  character  of  iis  cotl«c- 
lions.  It  is  certainly  amusing  to  see,  aide  by 
side  willi  siiecirueuti  of  rare  interest  and  scien- 
tilie  value,  such  entirely  valueless  things  as 
pieces  of  u)elle<)  glass  from  tbe  Chicago  (ire, 
aud  bits  of  wood  from  tbe  fngateCoutitilutiou  : 
but  most  of  Uie  'enriosities'  have  some  local 
value,  being  conneetAil  with  the  past  wbalc-fisb- 
ery,  and  were  collected  by  the  whalcioon  of  the 
town  In  their  wide  wanderings.  Hanging  on 
the  walls,  lying  on  tiie  lablea  and  even  on  the 
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floor,  are  suvaice  iinpIcmetiL')  ntiil  iniriostitien. 
rliicli  cnimot  fail  to  iiiWrcsl  tite  vUitor.  c^pv- 

Fcinllv  fi.'*  iIr'v  Sim  nil  vxiiltiiiiL'tl  hy  the  cutaUjr. 
Mr.  Murphy,  wlio  Iulb  lltrilliiig  Ink's  to  loll  of 
Vftcli  separat*  piece  ;  iioris  theciitiysity-lninter 

lllieonly  person  wLo  is  likt-lv  to  be  JiitL'resled 
In  tbis  iiiuavum.  lii  its  vuituction  of  trupluil 
shells,  there  arc  many  which  Ciinuot  be  mim- 
tiereH  among  the  onnimoiirttt :  liiil,  for  the 
natiinili^t.   tlie  one  thing  nliidi  i»oss«8»es  an 


Mr.  >Iurphv  describes  tlio  animal,  tells  uhmit 
its  viK'iay  tUv  wttnk-' ktUur.  it»  p.ni'n^ik's  and 
otbci'  pcalK*.  cxpl-Tins  the  jirocess  of  kiliinK  the 
while  ami  niitiag  op  and  trying  out  the  blub< 
her,  illu^lrtititig  bis  tiilk  either  with  the  appn- 
rftltiH  itself  or  with  iugeiiioiisly  made  models. 
On  the  other  side  of  the  roum  is  a  small  jaw 
IwUted  in  a  Rpiral  <)irectton,  and  bearing  plain 
evidcnrcfl  of  having  )>ecn  injured  nt  nn  earlier 
fttjige.      Tli«  teelh  are  long  nitd    soiDQwbat 


?*■  -t' 


/.  "f!' 


arbing  lDt«re8t  h  the  sperm-whale's  Jaw, 
extends  nearly  a^roes  the  exhibition- 
room.  The  earator,  vrhn  conBiderc^  this  hU  spe- 
cial pet.  is  flill  of  enthtisin.sm  for  it,  and  claims 
that  it  in  the  only  fiiil-f^rown  jiiw  of  a  jtporm- 
whslc  in  America.  It  was  taken  in  IHi'iii  by  a 
Nantucket  whaler  in  tIte  I*acitlc  Ocean,  from  a 
flporm-whalc  whicli  mnn^nred  cighty-Rcvon  feet 
in  lcnf{tli  niid  tllirty-six  feet  in  circumference, 
and  had  the  enormoua  weight  of  two  hnndrcd 
tons.  The  whale  gave  forty-live  hundred  gnl- 
)ODK  uf  oil.  'lliejaw  itself  weighs  tight  htm- 
dmi  pounds,  mt-asurca  ituvcnlecii  ft-ut  in  length, 
imd  has  fortjr-six  huge  teeth.  These  are  badly 
won),  aod  prove  that  the  nniinul  mnst  have 
been  veo'  okl.     In  connection  with  the  jnw. 


slender.  |Hirtly  fVom  the  youth  of  the  animal, 
paitly  from  disuse.  When  taken,  the  whale 
was  iilive  ;  but  the  lower  jaw  wna  badly  aborted, 
and  the  aitimul  vtUM  In  a  poor  »Uite.  It  must 
have  tieen  in  this  condition  for  year*,  and  hflvo 
lived  upon  what  chanted  to  come  in  its  way. 
It  is  to  be  hoped  that  the  <-o]|Rctioii  may  al- 
ways be  well  cared  for,  and  may  become  more 
than  now  the  nucleus  of  a  good  eolleetiou  of 
the  natural  objects  of  Nautudcet  itself. 


TUE  'COMMA   BACIILUS'  OF  KOCH. 

T)re.  Koni  has  himself  stale'I  in  precise  terms 
the  nature  of  the  proof  required  in  order  to  c«- 
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taiilihh  ill  a  Hefliiile  msniiei'  tlie  spociflc  iwUio- 
geniu  power  ofn  inlcn>>oi^«Dism.  whtcti.  hy  its 
prt^'nc*  in  tlic  blood,  tisstics.  or  alimont-iry 
cuoal,  tniiy  }k  &u[}]>os(h1,  a  priori,  to  bear  u 
cauMi  relntion  to  tlip  rliapniie  with  wliinti  it  in 
LSfKiciatPii. 

Tbi«  [irouf  depi-iida  iiiioii  Uk'  {irodtictinu  of 
chamt'tviiHlii-  luorMd  i>lii'uc>intna  by  uioculat- 
ii^  suM.'e|ilible  aairiiaU  with  •  \mtv  cuUiireg'  of 
the  (wrasilic  inicro'orgniitctiii  previously  fouiid 
under  circuuitttaiiccM  Lo  juslify  \\x«i  HUppoaiLloii 
tliat  it  boars  an  t>tiulo};ic-!il  rc'latioti  to  ilic  dis- 
ease uuJcr  invcsti^atiOD.  This  final  proof 
Korli  has  atl^m|>tcil  Lo  obtain  with  reference 
to  the  so-oalled  '  ooiutun  iMidtlii*,'  whicli,  nc- 
oortling  to  his  obsvrvAlioiis,  is  coostautly 
usDriati?<l  with  r(ji(lcmii:  rholcra,  anil,  afWr 
nutiicroiiit  failurpR,  olninis  finally  to  hnvo  .siio- 
ceDdfd.  In  n  Into  number  or  the  Dotttdie 
mt^iciaischt  Koclienitckrijt,  he  vays,  — 

"The  fsporlments  of  lilci»cli  and  Nltntl  havo 
been  litlcif  rrjpcBlcd  at  iho  ImiMrial  board  of  health; 
a  pur>-  oullivatiun  Win^  »n  fnr  ililulfil,  Uijit  Ihn 
unount  injocli^  cuntainod  xcuvi^ty  uhtinilrpilili  part 
of  adropuf  the  Gultfvull<m  U'luiii.  Tliu  liijuid  uu 
injected  Into  tlie  duoil^iium  wlilvutt  prvvjoualj  biitil- 
Ing  the  ductiu  cliuMncbua,  Wllh  fvw  exeeptiotis, 
the  animal*  to  tranunl  (lleJ  wiiUlii  a  opiice  of  lime 
AxbMiilin^  (mm  a  ila^  and  a  halt  lo  thr««  (la}S.  Thft 
iiiiiivMiH  in  111  11 1)  tans  of  the  «niall  Intmilne  was  rpcU 
c1j-ii<-(I:  Lin  I'onlt'nU  wi-n"  walrry,  poIi)r!p»«,  ir  sliahlly 
mlili'h  ilatcd.  nnil  at  rhc  xiinxf  ihnfi  llsky.  Comni.x 
bncilti  wcra  (omul  in  lh«!  cidiLrtiH  of  chc  iiiivMine 
In  a  |>iiro  cullivntiou  anil  io  eatruorilinnry  nuiubun, 
»ti  that  tlio  same  iilionomeiia  ware  vUitili*  hi>i«  an 
am  seen  in  the  cholera  (nteinna  In  its  freth  flutle. 
Owinc  lo  Ui«  »tnM  i]iiiintll;  of  InfeoUoiis  nullLT 
lUfl  for  injeclinii.  the  lilvn  of  a  simultaneous  Intoxi- 
cation truin  pois«i)o<i>  toattvra  conlniticd  In  tfavculll- 
Tallun  \i<iuU\  uieO  for  injection  1*  exciiiilud."  > 

lu  favQ  uf  Ui«  prevtonaly  rF|)orl(>d  Tailures 
lo  produce  cholera  iu  the  lower  miiiunis,  wc 
are  tiisposed  to  rei-cive  Ibu  proof  now  clfLTeil 
with  sonic  reservu,  iiiattmiiHi  as  thv  inJb<^>tton» 
»cem  to  have  boca  made  tbrougti  the  walls  of 
tliD  al)[lnmcn  directly  into  the  inti^atino.  This 
method  has,  no  donht.  Uevn  mlopt^d  upon  tlio 
i!iippo»ilton  that  pr«vioi)9  failures  were  dne  to 
dealrucUon  of  the  bncilli  by  the  acid  jniws  of 
the  Htomadi  when  they  have  been  intro<iu(>e() 
by  the  rootith.  There  is  nothing  improhnbie 
in  Ibis  »iip|>uc)ition :  bill,  on  the  other  hand, 
the  |N>iutbi)ity  that  when  the  maleiial  is  in- 
jeeted  direelly  into  llie  inteslinc  the  pimrtiiro 
mad«  may  have  beeu  a  aeiious  ounipUentton 
and  source  of  error,  at  once  suggests  ituelf. 

That  niicro-or^jaiiiKinsetosely  R'^emhliiig  the 
*  e«niinu  batnUus '  niv  to  be  foiitid  in  the  licalthv 
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human  uouth,  and  tii  the  dioclio^es  of  patienlA 
with  other  fonna  of  intestinal  Oux.  eaniiut  )te 
doubted  ;  hnt  that  these  are  identieal  with  the 
^eoinma  bacillus  '  eauiiot  be  estublidhcd  u|)OU 
morptiologieal  grounds  alone.  If  one  '  i-ouinia 
baoiliiia"  in  pure  eulturea  produeies  clutlura. 
and  niiolber  iiaving  iileiilical  morphological 
cbaraclers  duca  not,  we  nmst  iidiiiit  an  esseo- 
ttttl  diirerenttj  —  physiologienl  —  vr  liieh ,  if  con- 
stant, niuat  be  considered  a  apociKc  ehairacter, 
er|iial  in  value  to  a  constant  difference  in  form 
or  ill  color.  If  situh  iliJlereneo  is  not  oonstnnt. 
it  will  at  leaat  establish  n  pathogenic  variety  of 
the  ordinarily  linrmless  organiflm.  But  Ibia  is 
not  tlie  Htate  of  the  qne^tioii  as  regnrds  Koch's 
'  coniina  bacillus  : '  for  in  Ids  nnswerto  I'rof.T. 
K.  Lewis  of  the  Eogliah  army  medical  sehoot, 
who  asserts  that  a  curved  baeillus,  identical 
with  the  >  eomma  bacillus,'  is  found  in  normal 
liutniiu  Kullvu;  nnd  to  IVofe^surs  Finkler  and 
Prior,  whu  elaim  to  Gtid  similar  organisms  in 
the  disciiargt's  of  patieiib)  with  cholera  iiOHtrAS 
(9[ioradic  cholera).  —  I>r.  Koch  shows  very 
coneldsivvly  that  the  orgitnlsnis  referred  to  are 
tiol  identical  willi  the  '*  eoniuin.  bacillus.*  nl- 
though  bearing  some  rescuibianoe  to  it.  This 
conclusion  Is  ba»ed  both  tipon  appreciable  mor- 
phological difference)!,  ami  niton  the  dilTerent 
Itclaavior  of  the  organisms  when  ciiltivatcd  upon 
gelatine, 

Througb  the  courtesy  of  Dr.  Hillings  of  the 
army,  I  have  recently  had  an  op{>orliinity  to 
study  the  iuorplK»loK,v  of  the  ■  conunn  Imcilliis,' 
having  had  in  my  jKissession  for  several  <lays  a 
slide  sent  by  Koch  Intnaelf  to  the  Army  medical 
museum.  My  laboratory  aKsisluiit,  Dr.  .\. 
C  Abliott.  ha^  made  for  ine  a  uiiniTH  lucida 
dniwitig.  which.  I  Lhiiik,  fiiirly  represents  tho 
orguntsm  as  «i.'en  in  this  slide,  u»d  which  is 
repioiliiccd  in  tig.  1.  h^ch  sepnrale  cell  was 
drnwti  under  the  camera  lucidiL ;  but  the  field  ns 
a  whole  is  an  ideal  one,  as  I  desired  to  show  in  a 
single  flgui-e  all  of  the  forma  fmind  inlhc slide. 
A»  a  mntter  of  fact,  the  '  conimns  '  as  seen  at 
a  are  by  fir  the  most  numerous,  and  are  found 
chisU-red  in  groiipa  and  masses ;  while  the 
characteristic  spirilla,  such  as  may  be  seen  at 
the  centre  of  the  field  at  i,  are  compiiiativcly 
acurce.  Still,  in  view  of  llic  intermediate 
forms,  as  seen  at  c.  I  cannot  doubt  that  ne 
have  here  a  pure  eiilUire  of  n  single  organism, 
and  that  (his  organism  is  in  triiUi  n  spirillum, 
and  not  a  bndlliis.  If  one  saw  only  such 
forms  as  we  have  delineated  at  e,  there  would 
be  DO  hesitation  in  pronouncing  them  bacilli: 
and  the  name  'comma  liacilhis,'  ff'om  a  mor- 
phological Ktaiid-point.  Applies  verj"  well  lo  the 
prevailing  form,  lu  seen  .it  ".     Jt  ia  not  nr- 


IKY  d,  laNLt 


SC  FENCE. 


Ill 


pruing  ttiat  xt  ihe  (HiUiet  Koch  spoke  nf  the 
«>*ftnu3  of  rods,  straight  or  slightly  ciinx-d, 
whic^i  he  found  in  the  t ntc^titic^  of  cholera 
patienta  as  hacillt ;  ami.  indt^Hl,  tlie  fat^t  that 
theae  rods  wore  capable  of  developing  into 
spiral  BlfttnuiiUi  coukt  only  he  (]i.'tot7iiiri(Hl  by 
prtitmoted  obser^alioug  nml  hy  making  purv 
niUurofl.  It  ai:!e(n<i  to  me  that  some  of  Koch's 
critics,  aiti)  espei'lnlly  llay  Lankester  (see  biet 
|tt|ierlD  yalvre.  Dec.  2A,  )H94),  are  making 
alto^thcr  too  mueh  of  this  vorr  pnnlonable 
mi»Ukc,  which   iiaa  no  special    bearing  u]K>n 


cimen  from  which  the  drawing  was  n)B<le  was 
ono  of  sputum  trvm  a  patient  nilh  pneumonia. 
I  think  it  hardly  necessarj-  to  insist  that  the 
twcilli  in  dg.  2  are  not  morpholcjgiciilly  iden- 
tical with  the  '  comtua  bacillus '  of  Koch  as 
sliuwn  iu  Qji.  1  :  and  I  niuy  say  herct  that, 
during  my  somewhat  extended  bactpriologlail 
studies,  I  hav-e  never  enconntered  an  organism 
wliicli  seems  to  me  to  be  identical  with  that  seen 
iu  the  slide  above  referred  to.  Sboiild  atich  an 
organism  be  found,  it  would  not  in  th«  le«M 
w^en  the  espei-itnental  evidence  relating  to 
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the  real  i)ne9tiitn  at  iissue.  and  eannot  wcnben 
our  cuiilliU'nce  iu  Uie  rautlor  and  Muentific  ac- 
curacy of  a  man  to  whom  we  nre  so  deeply 
indebted,  nnd  whoHO  seientiOc  r<'puUition  ia 
eAtahliflhed  upon  a  flrm  foundation. 

Ray  fjinkester  i»  unipii^Htionably  right  when 

I  says  that  onr  knowledge  of  the  bacteriu  is 

II  in  ita  infancy ;  bnt.  do  far  as  this  knowl- 
Jgegoes.  it  Is  doubtful  whether  any  man  living 

'can  A|wnk  with  more  authority  than  can  the 
diaeovcrcrof  the  tubercle  bacillua. 

The  amplillratjou  iu  the  figures  illuiitrating 
tfits  paper  is  exactly  twenty-five  hundred  dtaiiie- 
ler^.  and  was  obtained  with  admirable  defini- 
tion by  the  use  of  Zei^s's  one>cighteenth  inch 
^omogeuvouA  immersion  objoctlve  upon  a  Pow- 
and  Lealand'a  Inrgo  hEdimI,  with  h  high  eye- 
pieoe,  and  the  draw-tube  extended  ono  inch. 

be  mcnHirenienI  was  made  by  projectjng  the 
lines  from  a  standard  stsge-micrometer,  mlcd 
by  Professor  Rogera  of  Cambridge.  Maan.,  upon 
a  sheet  of  paper  in  the  exact  |>osition  in  which 
tile  drawing  wa«  mode,  by  means  of  the  same 
objective,  eyc'piccc.  and  cimorn  lucida.  Fig. 
2  was  made  in  the  same  way,  and  reproticnts 
onrv(>fI   bacilli,   which  resemble   the  ■  comma 

mUus,'  and  which  nre,  perha])B,  identical 
ritfa  those  dcBcrilKtl  by  Prof.  '1',  \i.  Lewis  as 
found  in  the  healthy  hnman  mouth.     The  8[)e- 
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tJie  spcdEIc  pnthogcDic  ]K>wor  claimed  fortfais 
spiritlum.  But  we  must  insist,  in  any  case,  tiiat 
tJiiH  experimental  evidence  ahall  meet  the  most 
rigi<l  esaetiona  of  aoience.  Certainly,  Koeb 
full)'  nppreointea  this,  and  b  doing  bis  utmost 
to  comply  with  the  conditions  wbEch  he  h»8  ini- 
[losed  upon  himself.  We  are  therefore  not  able 
to  flympathlee  with  the  captions  spirit  of  some 
of  his  critics.  \or.  In  the  absence  of  ;i  detailed 
report,  are  we  prepared  to  admit  that  the  Rng- 
liflh  cholera  coiamissioa  ha»  definitely  eettled 
the  question  as  to  the  etiological  TdU  of  the 
'  ooinnin  bacillus'  during  the  comparatively 
brief  lime  whieh  has  been  devoted  to  the  in- 
vestigation; ami.  in  view  of  llic  conlnuliclory 
teatimony  now  liefore  uh,  wo  cannot  do  other- 
wise tb.\n  consider  the  que.ition  still  subjuditf, 
nnd  wait  patiently  for  detailed  reports  and  ad- 
ditional experimental  evidence. 

Okoiiok  M.  Stekxhrro, 

Surgeon  (/.  S.  army. 


r.sanTUOTjsn  jllumjnants. 

A  i'ARi.iAaRXTA«T  tlociunent  It  not  llie  pine* 
wh^Tf  on*?  woiilil  iintumlljr  l«oV  for  facia  of  (ckntiftc 
value .-  I>ut,  InarrliimpuhlUhnilbrtJieEagtlshhnn^r 
of  cAmraons  on  the  llth  of  IJoMnilier  last,  them  Is 
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nttob  iiilvnaUoj:  lufonuatlon  od  the  eubjoci  of  light' 
house  llluminaiitA  In  the  tovm  of  curroapondence 
l>elikecii  tli«  Buiinl  uf  t.raik'.  whldi  liaa  (t«ner«l  riper* 
viiluri  of  Uie  Unlit*  vf  GroM  UriUiii:  Ihu  Tiiulty 
house,  which  tDunuges  Uie  English  lights;  luid  the 
Cominlaslori^ra  u(  iioithfim  lights,  who  hKV«  coutrol 
river  tboM  of  SootUml. 

Il  may  bo  i-cniombiMwl  thM  111  1883  It  was  prupowd 
to  make  exhutistlve  ttina  at  th«  nlniivn  yhKic  of 
peiralmiiii,  gxH,  iinJ  drcincliy,  lu  llhiininanU  for 
IlKlitliouses.  by  coiuporlng  tlie  several  llghla  to  actaul 
oper&UoD  together  at  lli«  South  foreUiid  nutllon ;  aud 
ib«  lighiliouae  nutharitics  of  all  ihniu  kiiigiluitiK  hiul 
mmiiguO  to  net  conjointly  In  prosccuthig  th<'  rx- 
I>erim«nU.  When,  however,  the  eondliloii*  under 
which  the  trials  were  to  iKkc  plocv  w«rv  forinnlntol, 
the  repruatiilatlToi  from  Irelaiiil  caii»kUircd  that  tUcta 
notUd  plAcc  the  eystc.tn  fnrureil  by  the  liiali  aulhod- 
(les  —  th*!  Wlnhxui  k>*  xywiMn  —  a-t  it  dlji.vivnulii);^, 
Mill  rtfiuwd  to  Ukir  further  part  in  ih«  |>roc«e<iJiiir>. 

Dr.  Tyndall.  whuhad  (oryMfs  acted  us  scleiillBc 
adviser  to  llie  Trinity  boiue,  but  hiul  prior  lu  this  re- 
ilgned,  then  wroto  certAln  lctl«nt  ta  lli<!  ncwt|>ap«r« 
on  the  iubi«ct.  These  l«lt«rt  appear,  «ays  ihe  Bcrftrd 
u[  Irade,  tu  awert  the  superiority  of  );>«.  ui  atvd  iu 
Mr.  Wigbntu'n  buiuvr.i,  as  a  liKhthnuae  illiiitiiiiniil; 
mi,  furthcrt  to  iiuply  thtit  the  rni;iiicer  of  the  hoard. 
Mt.  (dow  Sir  Janien)  Douglau,  h;ii>  nut  bvnn  entirely 
•lUinLereHtwI.  Thi?  Board  of  UnC«  th«refiiri>  ^iKkcd  (or 
X  full  ri'iiiirt  of  liw  viowa  of  thw  English  ami  Scotch 
llghthotiso  hoarde  on  the  whole  qne§tloii;  aitd  their 
r«plleB,  wliick  give  a  filr  itiea  of  the  prtricnt  state  of 
dewlopmeut  of  illuininant*  adapl«il  to  this  special 
purpose,  may  be  tukcu  to  be  the  defoiiQo  of  the  board 
against  Dr.  TymUlI'ii  strictures. 

Fruni  ihi'.  Ininu-d  profnuor's  iitntuineDt,  Il  apptuvra 
that  In  1!W.>,  when  he  naa  sent  to  lieland  to  make 
himself  ai!>{U3liiiei]  with  the  gas  syileiii  of  llghlUouse 
illuiuiniiUfiii.  culxti-iiil  wait  u led  in  the  Trin[ty-hoti5(- 
tampa;  iiiid  tlii*  wan  siipcnioiKvl,  at  a  rasl  itaving  to 
the  coiiiitry,  by  iiiliieia]  oil.  Mr.  Wighuui  haJ  mic- 
cceiled  in  produciiiK  a  pu-lamp  siipcrior  in  power  to 
the  best  oil-lamp  then  cxiittiL  Ttic  cnj-ftanK?  showed 
a  proioptliude  ii[  :u.-il(itt  and  ii  plIaiKj-  ft  aJiiptutlon 
unatLiliinhlii  irilli  oil.  By  a  iiiiiipli^  niitoinatii*  a|h 
pamluf,  the  ciu(Hiiiie  cnuld  bo  inmle  to  send  fnrtli 
Qaabesin  any  dfalredBiiDeaMlon.  and  of  auy  re(i.ulred 
dumtioii.  I>M)|;  and  th»rt  Itanha  could  be  oombined 
so  as  to  rendsr  the  identity  of  a  ^hthouM  tinmU- 
takat>l«,  or  enable  it  to  spell  ft«  own  tiainu  by  the 
Morse  alphabet.  Furtlier,  Mr.  WiKhntn  hiul  sur- 
rouudcd  his  coulrol  'hunch'  with  rinpt  of  burner!. 
to  tncrcwe  the  light  in  thick  %-eaiher.  lu  a  few  sec- 
und*  a  llgbt-kccpcr  eould  pms  from  "»  Jets  to  in,  and 
thencv  with  ifjual  rapidity  to  IW,  S$,  niul  (inally  to  1(18 
Jets,  all  thetie  flumes  lioing  under  the  tnost  petfeet 
control.  Tlie  beet  oil-flames  then  known  were  feeble 
scintillationa.  compared  with  the  llame  ot  the  106^ 
Jet  bnnicr.  Dr.  Tyndall  adds  to  hU  own  ilic  tes- 
timony at  many  otheniastollievmlueor  thi^Wlghnm 
syatetn  as  then  exatnineil,  anil  pmceiyi^  l*t  dcttCTibc 
a  later  visit  to  Pie  liehtlioiuo  at  Galley  Head,  which 
Is  now,  he  says,  without  a  rival  In  the  world.      In 


thie  Ugbt  Lbo  rcfmcting-lonacs  of  (o«r  Bm-ordcr 
^irmmLus  are  fitted  one  above  another  In  the  same 
laiilem,  with  a  KKv.ji>i  himier  In  tliK  fm-ua  of  each 
appamtiu.  It  had  .ilready  been  Tl«lte>l  by  the  Eld«r 
bretbrcti  of  the  Trinity  house;  and  their  engineer's 
report,  he  daimii,  was  th»  only  cnc  nnfriendly  lo  the 
light.  In  Apile  of  the  almost,  unanimous  opinion  lu 
ile  fav^ir.  Ihe  Trinity  house  decided  hi  faror  of  a  »is- 
wiclt  burner  ConnnminK  mineral  oil  (Sir  Jaraea  Doug- 
lass's  patrni).  Finally,  Sir  Jarae*.  xays  the  doetur, 
reci^ilud  the  merits  of  the  gas  lystein.  and  decidni 
to  adopt  it.  but  for  the  extinction  rallier  than  with 
tfa«*  c'i)-(i|H'rati')n  uf  Mr.  Wlghmn. 

The  Trintty  housa  replies  at  con»d«niblie  l«lt(lii, 
giving  in  full  tlie  retult  of  its  InTesU^ttooa  isto 
the  worth  of  the  WitihatD  ll^ht.  From  these  ohacr- 
vatjons.  the  Bldor  brethren  derived  au  opinion  tliat 
one  prornliient  id)Jeetion  to  It  \t,  thai  the  higher 
powerw  of  the  HJiicle  luimer  are  obtalnetl  by  Incrou- 
inc  lu  size.  Tlie  dlnnieter  of  the  2S-J«t  flame  is  fonr 
IncbBE  and  a  qnarler;  that  of  the  48  Is  live  IncbM 
and  sevNi-eighilu:  and  ■»  on.  until  a  diameter  ot 
oleven  ineh<^«  and  Aneig:hth  is  rciiclicd  with  the  lOS- 
jet  burner.  Then,  as  the  prisms  of  the  optical  app*- 
r»lu»  arv  adjusted  lo  a  focus  within  ibe  vonfloes  of 
the  etniill  ffnnie.  It  follow;  that  a  great  portion  of  the 
cDlarf!cd  flume  U  cxtra-foeal,  and  distributed  In  dh 
rectlona  nut  Intended  by  the  desiener  of  the  appar»> 
tux.  Tliis  elTi'CL  is  not  parlicubrly  important  in  a 
Used  light  showing  all  amund  tlie  horiitm.  By  far 
the  greater  number  uf  Axed  lights,  however,  require 
to  be  either  slrietly  ennGncd  in  angular  width,  or 
mark«d  with  color  within  particular  bearing,  which 
It  accomplished  by  Interpobing  fixed  vertical  screens, 
opftque  or  of  trnlorvil  glasi,  eloaa  to  the  gUxIng  of 
t^  lant«rn.  Directly  the  diameter  i>t  the  (lame  la 
eulaised,  the  SCTeeD  will  no  longer  cut  oQ  the  light 
1A  Ith  preeUlon  on  Its  appulnied  beatings:  Uie  ex-foual 
ray*  of  white  l!t>ht  will  stray  into  the  *e.ctor  which 
should  Im>  dari<  or  c>ilored,  and  <le8troy  the  tiieans  of 
guidance  for  whit-h  the  light  iti  inleiidml. 

The  diameter  of  the  oil-burner  bcJns  constant,  and 
lis  fiaiDo  more  compact  than  tlic  Wigham  burner. — 
for  Instance,  the  aix-wluk  ull-hunier.  four  inches  and 
thren-elghthii  wide,  ln'ing  erjual  In  jiower  lotht-  48-jet 
gAS,  five  Inches  and  «eTeii-elshth«  wide,  —  It  follows 
that  oil  hi,  acL-onlIng  lo  the  facts  before  us,  more 
auitable  for  important  nicitties  of  dire/^tion.  Oceul- 
tatlon  — that  Is,  the  niidden  and  short  eclipse,  at 
regular  Intervals,  of  an  othervti^ecuutlnuoua  light  — 
i*  etTcctivnly  appliril  with  rillii^r  nnum-  uf  iihinilna- 
lloD,  but  ill  the  Wleliam  system  l»  nppllod  to  flashing 
lighu  in  a  norel  manner,  as  an  additional  moaoa  of 
IdentKlcjitiun.  A  light  showing  one  luni;  flash  ever; 
nilnuf,  i».  by  occiiliation  ai  (hort  inti-rvalt,  made  to 
show  a  number  of  short  (lashes  Insteail  of  the  long 
one.  With  a  widening  bunicr.  the  lunlnoos  Iwub 
btcome*  broader,  ami  the  number  of  fluhc*  MOO  la 
each  series  becomes  greater;  so  that  the  expansloii  of 
a  burner  Involvea  achange  In  that  distinctive  cluuac- 
ter  upnn  which  the  obscrrer  mostrtillee.  At  Galley 
Head  ihl>i  unreitalnty  as  to  the  nnmber  of  flashes 
liail  lieen  observed. 
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Tbew  eonslderaUoiu  led  the  Trinity  hoiiite  to  tlio 
Ojilnlan  ibkl  th^  Wi^liAm  gM  fl}'st«m  in  8iiigl«f')tTu 
could  in  a  v«ry  hn  cavos  b«  «ii]|>)Djeil  at  iU  higbcr 
po^m  wltbout  risk  vt  pcii>lcxiD|C  the  nuuincr;  Lhwt 
tbe  blfhciit  power  nt  whlcli  ita  xitiglf  tmrtivr  cauM 
be  used  tUMiPT  cruy  re<|UireO  conillticiii  wm  hI.iu 
ottUlDAblc  bj  oil;  Uiat  iu  it)>«c:iiil  nfiTcltlev  In  dU* 
UnrUnow*,  U  inlmducvi]  ai  Galley  Uend,  would 
unljr  b«  RVKllable  it  «rld«ly  aopumiet  luiion*;  nml 
tluu  wbere  ipMeuid  coiikidcrtaUotuof  cxi>oii»«[kt- 
altted  tbe  dm  o[  $0*  in  triform  or  quadrlforui,  «lec- 
triicitr  would  *Iw  tnadmlMlblc&nd,  \>j  its  nuiuhilii; 
tor  optical  IraUnient,  would  ha  tietter  adnpioil  for 
pftxIui-iiiR  llic  effccia  rei|ulKd  In  coasi  llltimliuUoa; 
umI.  finkllj.  Its  owi)  experience  with  tlit;  two  gu> 
Ugbt«d  towera  Kt  llmbcirough  was  not  siieb  at  to 
eneountfa  &  more  uxtinidful  application. 

The  (roDimiti*lon«ra  of  nonh«ra  llglitlioiisM.  in 
Miewn-  to  lh«  l<>lt«r  i>(  lliu  Uoard  of  trade,  send  a 
rrpori  from  Mcvfn.  Tbomoa  ^-torcnaou  and  J.  A. 
Cdcbton,  wbicb,  In  the  main.  agrci»  wiUitliHt  of  the 
TtIdIij  house. 

Tntm  tlic  paper  rcud  by  Sir  June*  Doagltai  before 
tb«  Brtiish  anorlntion  fn  Houtreat  may  be  gleaned 
a  («w  focu  na  to  ihe  relative  powrm  of  tlie  best  lighu 
now  Id  QIC,  wbl«b  arr  not  mentionod  In  Iho  eorro- 
•pondencn  juU  d^Mrlbott.  H«  al«le«  Uint  Hie  lirft 
vlvclric  liglil  used  Iu  an  EnRliih  li|{litboiitc  in  185$ 
wa«  of  TW-caadte  power,  wlicrcaa  aii  [nlciitlL;  of 
flO,OCO>candtc  uolta  Is  now  found  tute  pracUcally  and 
retlablr  aTailable  for  the  focus  of  an  opUrnI  appa* 
nuns;  M>  that,  witbre^ard  to  ini«n«ll]r.  llile  luminary 
otiUtripa  all  eotnpclJtors.  Conipn{?t  lUmes  are  now 
bting  produced  from  oils  and  conl-jta-i.  hairiiif;  ui 
im««sllj  of  1.M0  to  2,000  candle*;  while,  with  the 
10S-i«t  \Vi«bam  buninr,  an  Intcntltr  of  nearly  8,t)0i) 
candles  ha.^  been  r^cbrd.  Willi  record  lafN^nnomjr, 
mineral  oil  has  the  ndrantagr  of  all  its  rivals  up  to 
Lbn  matimiiui  inlMnsity  :iL  which  nn  oil  liKbt  U  prae- 
ticabll^  aiid  hag  tba  furtberadriutago  aver  electricity 
or  gas  In  ill  ready  appltcatioa  at  any  atAtjon,  how> 
ever  ltolat«d,  and  in  many  caMs  wlii^ro  ili«  iisc  of  tli« 
Otiier  illuminnnla  would  be  impmcticablts  Bepru- 
cveds  to  sbow  ibsl  fixed  llghta  are  iii>  longiir  to  he 
CoiisidenKi  triutwariky  ooast-slcnaU,  »wlnK  lo  tbrir 
llaUlliy  to  confuaioa  wllb  other  ll|>hta.  aod  that  the 
pvriod  of  a  llyht  staooM  Dot  exeeed  Iialf  a  minuti!; 
(unlier,  tbai  Itmc  sliould  not  fonii  an  i^U-menl  In  Ihe 
detivmlualion  of  tbr  diminctlvc  eliAracIer  of  n  tight. 
Oa  Um  coast  of  £n;:l>nd  (he  Trinity  house  Is  con- 
vprllng  all  Axed  lighls  to  occulting,  wbttro  local  dan- 
gem  sra  r«>qiilrvd  to  be  covered  witb  rvil  sector*,  or 
•cckors  uf  daiiser-lltrht.  For  tfala  llie  electric  tUht 
iscmlncutly  ndapicd.  In  cases  wlicre  ibis  luciil  itia|>- 
plBftKiot  o(  dsii}^'Pi  Is  miL  re<|itin-d.  Hnshing  llahta, 
la  conaojuenoe  of  tlieir  higher  Inlenilty,  are  being 
adopt  eiL 

Iteferrlng  to  tbe  optical  apparatus  of  the  nnw 
Kddyttiiiie  lif;hihou*F,  ho  describes  it  ai  c>^R*i«iing 
of  two  ■upeq>o«ed  Uer»  of  lenses  «itli  n  six-wick 
Dou^aM  oil-bunier  in  the  focus  of  cnch.  In  Mi 
rtapect  a  part  of  Mr.  VTiKham's  system  hasa.->i<iire-illj 
been  cnplcil.    Wllb  a  clear  atniatpbcrc,  tbe  lower 


buninr  only  U  worked  at  its  minlmiim  InlciiBity  of 
alMtut  400-candle  units,  giving  au  intensity  of  the 
Hashes  of  the  optical  apparatus  of  uboiit  ST.ODO  can- 
dles; but  in  tUick  wcatbcr  the  full  jwwcr  of  iLc  two 
bum«ni  la  put  In  action,  with  an  nfxrcfcntc  inten- 
sity in  tbe  flasUes  of  the  optical  appanias  of  aboni 
l9tl.0N>-ciindlR  uniu.  Tbla  Intenatiy  b  about  2:i 
times  ereaf!r  than  that  of  tbe  6xnl  lipht  latterly 
exhibited  from  the  old  tower,  aiul  about  S.3W  limiv 
the  intensity  of  the  light  origilially  exbtblted  In  the 
same  tower,  at  aboat  the  same  coat,  from  lallow 
candles. 


THE  ESSEX  DB:>rEHOLES. 

TiiK  word  'd«n«bole'  mean*  '<iAnhol«,'  and  la 
jironounced  'dnnebole.'  Tbooe  of  £«at  and  South 
Esfox  may  be  described  as  cotmiMinc  of  usrtow  ver- 
tical shafts  leading  to  artificial  chambers  i-xcnviilir<l 
in  Uie  chalk,  tlit'ir  dcpUi  varying  wilb  tbe  dislaitce 
of  the  chalk  Iwneath  tlip  surface.  Tbey  are  (oujid 
singly,  In  groups  of  twos  and  threes,  or  in  larger  col* 
lections  of  perhaps  fifty  or  stti;  pItt. 

Our  llJnttratioiw  sl.ow  two  ty|>e*  of  the  varlellM  of 
form  exhibited  by  deneholes.  Tlic  beehive  chape  i« 
especially  ctimnion  In  ibc  shallower  pics,  wbicb  are 
wltoliy.  or  almost  wholly,  in  chalk,  A  drawing  of  a 
pair  of  such  pits  discovered  In  a  chalk  cliff  at  Cniy 
ford  brii'ltfielil*  is  given  (Ag.  1).     Tliclr  depth  wm 


Fio.  1. 

tb!rly-Ri)i-en  fecttand  IhagmtMt  wldlke^tMll  tmL 
Thr  walls  showed  no  dKna  at  metal  picks,  and  llie 

chalk  blocks  must  bare  been  priud  out,  but  lliey  were 
well  and  syni metrically  worked.  In  one  was  a  layer 
nf  vory  hnnl  clay,  waslied  into  a  cone  at  the  bottom, 
and  ooniainin;  Hint  flakes,  serapert,  and  a  'core:' 
alxiTc  that  a  layer  of  Uoman  pats  and  pans  (aifamlan 
dish,  etc.]  rested,  followed  by  some  very  fragmentarr 
and  coarse  pot«hrr(b>  and  coiifuH-d  riibbisb.  appai^ 
ently  InCeniled  lo  fill  the  hole  np  lo  ihcsurfacci  of  Ibe 
Sruund.  Tlie  aister>cavi!  did  not  abow  an  equal  strat- 
location  of  lUbrbi,  and  appeared  to  batr  fallen  In  at 
an  early  period. 

Of  tl)C  de(j>er  dcneholes  exiatlBg  in  Hangman's 
Wood,  (vne  (fig.  2]  is  eighty  feet  deep.  In  thn?e  ex- 
amples at  Oanginaii'*  Wood  (not  figured)  there  were 
six  etiainbers,  nblle  In  two  at  Ucalcy  only  three 
chambers  radialcil  fn>m  tliu  aliafL  A  Anal  stags  In 
cleneboliierolutlon  tm-ait  U>  have  been  the  remoral 
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of  tb«  gr«»l«r  porti»D  of  th«  portliioiM  Bepftrallnd 
Llie  chamtwn,  pilUrn  ut  clijilk  onlj  bdng  kit  to  sup- 
purl  ilio  roor.  Th«  u»ual  bci^lii  of  denehole  cliaiD- 
ben  iB&r  be  ultl  to  bo  from  ten  to  tw«nlT  f««i.  A 
t«wllng  thiiracWrSitiG  of  ilirm-tinli'i  in  lliv  nctpiinitloii 
nf  rat-h  p)(  rroiD  Uf^  neighbor,  thuugh  ihey  are  often 
so  fiotvi  lagethet  Uul  mucb  *nre  must  have  been 
AxereUed  W  pr«v*nl  Int^^r^iorainiinic^jtt.inn.  Another 
ii  tbe  fnct,  Ihal,  whilo  tli«v  ar«  lioro  anJ  ikierv  abnn- 
danl  in  baro  chalk,  tbuy  »re  vftea  rajici-iiilly  ritiiticr- 
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ous  wbert^  Uut  lop  uf  the  chalk  ta  flfty  ia  Mxtf  fciiL 
below.  Thus  ni  iluigriisn**  Wood,  Tur  rxamplc,  tho 
top  u(  lb«  chnlk  U  fldy-slx  or  liftf-nvvpti  feet  below 
tbe  surface,  while  there f» plenty  of  batvchBlkwithin 
*  luile. 

I'liougli  thttro  ■w  more  ihan  fifty  •ejinittlo  . lode- 
boles  In  BuigBuui's  WootI,  each  ehult  ti«liiK  at  an 
aTeragedlMADOO  of  about  t«reuty-&Te  yanln  from  \X» 
aeamt  neighbor,  only  lire  '»hafbi  orc'now  open,  tho 
rest  lUTlng  fallfa  In  at  T»rlou«  times.  In  moat  m- 
Btaocea,  buwevitr.  there  li  Qoitlug  to  iiiit:g»t  Hint 
lh»  chamber*  bvlow  ti&vi'  btttn  mjit«riiilly,  if  at  all, 
injDTCiI,  thn  fnrui'Ushapinl  tiollitw  at  thn  mrfac«  he- 
Ing  but  llttk'  great«r  tbHn  those  Around  (Ue  nioiitlia 
of  ahAflA  still  open.  Thia  closing  of  the  f;''^°>t 
majority  of  thv  »Jiaftc  U  not  by  any  ni«aii>  aitnply 
disadvaniagcous  to  denehole  explorers,  though  It 
certainly  lii€r«iiac*  the  cost  of  exflorailnn;  fur  il  In 
ObviotiB  tlint  clospil  plm  niWiswirily  a(f{int  iiinreiutt)- 
factory  oTidence  than  such  as  bare  been  Tialled  from 
time  to  time,  cilli«r  from  curioiliy  or  ta  recover  a 
loiit  thenp  or  bonnd. 

Prvllailnary  rxamlnatjona  of  alx  of  the  ileneholes 
In  rianeinanV  Wood  wen'  miule  (luring  (lie  sirnimeTii 
of  \9^  nnd  t^^!3.  A  taoro  thorough  iiivcsUgaUou  is 
DOW  In  pro^reii. 


HECENT  AFRICAN   EXPLORATIOJf. 

Ko  ncwi  has  bfion  received  at  ZaRnlbar  from 
GIraud  sla<^e  b«  was  iteaorieil  by  hla  caravan.  A 
number  of  the  deaerten  have  h<^n  »nu»W:d  anil  Im- 
prinoiiril  uiiiler grave  charge*,  but  Iheiririal  will  bs 
dcfamwl  until  some  cletlnile  Information  of  tb«  trav- 
eller's fate  1ia«  bmn  neceirod.  Tin!!  Pn'ncli  L-oruiul 
n*iu<rt*,  with  rrMoit,  that  an  «xiimpU  tuii*t  li«  mado 
if  it  proves  tbfttOiraud  has  been  iHtrayed:  olb«rwl»e 
Ibci-e  can  be  uo  vafnty  for  future  cxplorera. 

Tliu  distreiwlni;  news  has  been  rccoivcd  of  the  tolal 
dcRtnicltoi)  by  (ire  of  the  Bne  i-subllsbmeul  of  tho 
mIsalaDarleA  du  Kiint-Kuprlc  m  Mrat»n).  Tbey  were 
left  without  foiKi  or  dolhing.  mid  ih»  remill  of  lh«lr 
sftverft  Iwlwir  for  two  years  was  dealroyed  al  one  blow. 
The  flr*  would  seem  to  have  betn  arddental;  ainee 
Ui«  naiivi'i  about  Ihoin  ar«  friendly,  aiid  have  modi- 
fied, at  ths  RucgcstloTi  of  the  mlasionarice,  many  of 
ibclr  «avag«  •:u»tii>ii».  enpecially  tbat  of  human  sitcri- 
flves,  whli-lt  a  year  a^o  were  coinmnn.  Asslstsnca 
ha*  Iwrn  ncnt  In  thi;  tuffcrcrs. 

From  the  Znmbejtl,  news  of  tbe  death  of  Con- 
mander  Foot  haa  been  rcce[vi>d.  It  oeeiirred  at  Blan- 
tyre,  wlienn  Im  had  bDen  *ppnint<Hl  CnglUh  conmil. 
His  wifi-  and  twn  cliildreii,  unable  during  tlie  preva- 
lent disorders  on  llii-  upt>er  Xanibttr-i  lo  nsu^li  the 
ccaat,  have  taken  refuse  at  lli«  I'rotestnnt  mission 
at  tbe  junction  of  tlio  Ruo  and  Sherl  riven.  Tho 
dccfused  was  well  ktiovrii  in  connection  with  African 
exploration,  njid  «ip*>cial]y  with  routes  of  Irwie  and 
travfll  in  contra!  Africa. 

Ur.  Hore  of  the  Knellah  mltalonarjr  aoclety  bu 
ncenLly  started  for  UJlJi,  with  bis  family,  a  conaider- 
able  caravan,  and  two  youn^  mi««ionariei>,  who  will 
M>i«t  liim  In  hi"  work. 

Some  time  since,  wu  referred  to  the  operations  of 
Paul  Snielllot  in  tlii;  region  of  Shoa,  and  hln  atic- 
ccss  tn  ciiabllahlni:  friendly  relations  with  King 
Menelik.  The  traveller,  who  left  France  about  thrn* 
yean  ago,  has  now  ratoriitd  to  clvilixatlon,  and,  at  a 
riN?ent  sitence  of  tho  Soei^i^deg^ographle,  gave  inter* 
eating  details  of  his  journey,  and  of  tbe  character  «f 
tbe  rCi;ioD  explored  1^  him  in  tbe  intorctlt  of  French 
comtUDirce.  Th«  port  of  Obok,  oppoaltD  the  English 
military  station  of  Aden,  ha*  been  occupied  by  Prance 
since  18Se,  but  hnn  only  been  raised  to  the  rank  of  ft 
naval  coallnfE-Matiou  tlurltig  the  past  year, 

Behind  Obok  rispi  tlie  irregular  surface  of  the 
Kthinpian  highland*,  extending  west  ward  to  the  Kile. 
and  smithward  lo  the  littli^knowii  r^'ginn  which  «n- 
clo-iea  tbe  great  laikee  of  eijnatorial  Africa.  Al  dif- 
ferent altitudes  on  its  rldK<«,  which  rite  frum  Ave 
tbousand  lo  <.'1cven  thousand  feet,  one  finds  a  succes- 
sion of  ail  tbe  climates  of  the  torrid  and  temperkte 
xiin<*s.  Tbit  olive,  cypnua,  indigo,  and  c<>f[eo  plants 
grow  wild  there;  while  cotton,  stigar-<-ane,  the  vine, 
and  cereals  are  snecesafnlly  cultivated.  In  the  same 
re^ons  where  tlie  elephant,  butfnlo,  and  rhinoivros 
B<iurl*h  in  ■  atat^  of  nature,  ono  find*  inniinit.>mble 
herdn  uf  catile,  sheep,  and  horses.  Solcjilet  auceneded 
In  npriiinK  a  caravan  route  to  Kaffa  by  way  of  ShOR, 
which  Is  suliji-Tl  lu  the  tuna)  objections  of'  tlroo  and 
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expaQM,t«retityor  tliiri]'da]rBbeliign><|uir«il  to  reach 
tte  lUghlMxla  from  Obok.  Hawernr,  tlia  oiilj-  roiiut 
pnrioiulj  kv»llBble  took  fart;  or  tifty  dnyi  for  lh« 
min«  truuit.  Tmuporlation  ii  very  cxpentivA, 
rBscbiagfouror  BrohujiilrMl  dollan  por  ton;  »o  ik&l 
flnly  the  tsott  valuable  goods,  sacli  u  maa  ui*l  am- 
manltioii,  can  be  |irufit«bi]'  9<-hi  in,  and  coldi  ivory, 
aad  uiodk  broiixhl  out.  Ilnwcvrr.  Shoa  Ims  n  popii- 
Ultunof  Ihm  millions,  intelligent  and  seinl-clvLIi»»d, 
wboM  nunnen  and  ciuioidb  approach  tbo««  of  Via- 
rope,  wbo  tr«  Chrbiiana,  and  arc  goTsnicd  by  a  code  »f 
laws  derived  from  Uio  IniititutM  of  Jiutiniaii.  Tli« 
eonMmeUoa  of  a  r&ilwny  of  two  or  tliPt'C  tiundrcd 
mDa  In  length  wrouhl  open  an  immcnM?  markotfor 
llie  uauufacturcd  gooili  of  Eaiopc  Solelllel's  labors 
bani  boeii  nswanled  by  Hie  cruwi  af  tlic  It-gioii  of 

bODOC, 


lyOBUSOLL^S  COUNTRY  COUSINS. 

Mk.  l\nKKK>LL's  *  Short  stiultus  in  nutural 
buUnr '  is  a  rcvuieii  repHnt  of  a  nuiul>er  of 
bsoibonurlj  illustrated  artictpH  on  a  vmietj  of 
stibjpcU),  which  hftvc  recently  ftppenfod  in  vwi- 
OtM  populnr  magaxiacs.  Uf  the  tvronty-oiic 
chaplera.  lhri:f  arc  iicvol«'(l  to  hinU ;  one  each 
lo  Btirenii  and  seals  ;  throo  to  oysti-ri*  nnd  their 
enemies ;  one  «iicti  to  rntticennkcs.  squids  tiod 
tbeir  alli*.-^.  clk-;»iitk-rs,  tlit.'  potDpntio  shnUs. 
ll»e  cftVffniB  iLt  Liirny  and  »t  tike's  I'cnK",  the 
«f*lon*,  flholl-inoney  of  the  Annificnn  Indians, 
etc.  On  many  of  tiivne  i<ul>ji-cts  llit-  »uthur 
writes  fVoin  ptnMuiil  ulwt^^rvation  :  but  iniic-h  of 
tbc  book,  OA  might  bu  oxptjctt-d,  \s  compiled. 
Id  detailing  bia  own  observntions,  he  i^cldum 
wanderH  from  tbf  iiint-k;  but,  in  iri'ntiiig  sub- 
ject* at  second  hand .  ho  is  ocoaaiunalh'  tmlraycd 
talo  mUatutcmi-Dts.  cillirr  throngli  inattention 
orbrhisauUiurititrs.  wliQinhe  \s  not  in  pontittou 
Id  properly  weigh.  Wo  arc  Mirpriswl,  lor  in- 
stance, that  he  litioiiUl  soberly  rc|}eaC  the  asM^r- 
tlon  tluit  inouking- birds  are  aide  to  kill  lai-gc 
cnukcs  by  t>cniing  thetn  with  their  wings,  lie 
sbowaa  not  very  dear  conception  of  liia  subject. 
when,  in  speaking  uf  ihc  slircws,  hv  stiilvs  titnt 
tbe  tuualtest  Aiuerican  Hpi-cieB  belong  to  the 
genOB  Blarina  ;  nor  is  this  tbn  only  glaring  in- 
accorscy  in  tbc  cbniiter  on  tliesf  animals.  A 
vcr>-  excellent  Acconiit  of  the  large-btllud  watcr- 
tbni8h  (8iuriis  molauilla)  is  marred  at  its 
dosA  by  the  titateincnt,  '  This  is  a  tiorlltcrn 
bird,'  —  tbe  oppostile  of  ihe  truth,  wlien  con- 
tn^tofl,  as  berc,  with  tlio  8iii»ll-bilk>d  !jj>cdes. 
Equally  careless  and  inexcusable  ia  tbe  »tate- 
ment  that  maticnH,  as  well  as  wenscU  and 
ermines,  turn  white  in  winter.     The  interesting 


and  very  s«n8ible  article  on  *■  ItntlteHnakes  in 
fact  and  fancy.*  bowerer,  while  not  wholly  rrc« 
fVoni  error*,  treats  the  suhjwrt  of  ■  mimicry  '  in 
relation  to  the  rattlos  with  oommi-ndable  Judg- 
ment. In  the  account  of  fitnr-lihhoi  as  enemies 
of  tbc  oyater,  there  are  some  overdrawn  statc- 
mcnla  r<>-<ipcctii^  the  power  of  miiltipli  ration 
by  divivioQ  possessed  by  star-fiishes.  lu  the 
chapter  on  '  Periwinkles  and  olbcr  oyster- 
|)cst«,'  the  large  '  winkles.'  or  'oonchs.'  of  tb« 
genera  Sycotypus  iiud  Fulgar,  are  erroneonaly 
stated  to  be  unprovhUfl  nitb  u  lingual  ribbon 
of  teeth.  The  qiiabaug  is  said  lo  be  usually 
safe  fVotn  tbe  ravages  of  these  species ;  but 
this  is  by  uu  means  the  caHC.  since  at  some 
loculilit'S  wt'  have  fouiul  tlie  <^|uabaug  to  be 
tlieir  principal  prey,  even  tbc  Iiii^eKtspvcimona 
not  ewtaping  tlK-ir  rapacity.  It  is  atatcd,  on 
the  nntburily  of  'an  iulelligcnc  man.'  that 
Fiilj^r  carit-a  Is  able  to  draw  ev<^-n  the  razor- 
sbcll  out  of  ita  burrow,  and  devour  it :  wbilc 
tbe  fact  ia  that  this  is  done  by  even  very  young 
examples.  Tht;  cha|itcr  on  '  Seala  and  steal- 
huntiug  in  tbo  N'orth  Atlantic'  is  far  from 
nct-urntv  in  many  of  its  atatcmenls ;  but, 
strangest  of  all,  under  the  page-heading  '  A 
bit  of  cotapamtive  aoatomy,'  we  are  told  that 
tbe  tail  of  the  whale,  and  of  cetaceans  in 
general,  is  not  a  '  tail "  at  all.  but  is  stnictu- 
rally  homologous  —  having  the  same  compo- 
nent liunes  —  wiUi  tbe  himl-flippeis  of  a  seal 
and  the  hind-limbs  of  other  mftuiinals.  Not  to 
cite  oOiur  frequent  evidences  of  eitliorcarclois- 
nesa  or  ignorance,  the  foregoing  will  show  that 
a  very  readable,  and  in  the  main  commend- 
nble,  book  may  contain  fanlta  of  a  very  serious 
character.  Tbe  antbor  tells  us  the  book  18 
written  in  the  hope  that  it  may  "  («ntain  not 
only  some  entertainment,  but  aI.«o  bclpfVil  sug- 
gcstious  forihose  who  take  delight  in  o(it<loor 
studies."  It  ccftaiiily  docs  cotitain  a  *ery 
lat^e  amount  of  interesting  infomwiioii  very 
enlertainiiiplytold.  few  writers  of  itopularnalu- 
riil-hisUtry  books  having  either  the  liteiary 
nbility  or  the  knowleilge  shown  by  Mr.  tiiger- 
soll  in  the  present  serioa  of  papers.  It  Ls  tbe 
greater  pity  that  here  anil  thei-e  be  shoald  be 
found  '80  grievously  tripping. 

Tiie  book  ifl  very  carefully  and  nttraetively 
printed,  and  the  illustrations  arc  artistic  and 
fitting ;  but  even  here  the  fVoniis|Mecie  is  en- 
lilk-d  '  Tree  toad«,'  while  only  one  of  the  two 
finccicfl  figured  ia  a  irec-toa<I,  though  both  are 
placed  OH  a  tree;  the  other  being  the  wood-frog, 
nnd  as  .luch  is  eorreelly  rcfeiTed  to  in  tbe  text. 
In  the  explanation  of  the  ctit  of  a  shrew's 
skull  {p.  35),  ■  iiiiilcr  side  of  skidl '  should  be 
'  upper  side  of  skull.  * 
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THE  FORESTS  OF  TUB  USITED 
STATES. 

Maw  es-WTs  and  some-  books  there  sie  to 
tell  ii«  what  should  1(l>  dotiv  wiili  our  Ton^sts. 
or  Willi  tlicir  rcraniiia.  Thi?  iiiiilli  voliimt;  of 
tilt  rupoiU  of  the  cfiisus  l«ki-u  in  lHS(f.  now 
before  ua,  tolls  iis  wliai  tlifst?  ruri'sU  are. 
Vital  and  briody  !i«  to  their  general  distribu- 
tion ill  accontance  vith  tlie  clEmnte  niid  coii- 
figuration  of  the  roiintry.  Tliero  1b.  in  tlie 
moHt  general  tei-ms,  a  fortsl  of  tlio  Atlftntio.  and 
aooltier  of  tht  Pacific  n^ion.  widely  separated 
tlii'oiigli  R  long  stretch  of  tJie  conlineiU.  more 
Hli)>Rixiinste  nt  llieir  nortlicrn  evtreniiti^s.  and 
Cf<st'iitiall\  but  loosciv  joiucd  nlonj;  Uic  Arexirain 
borders  from  Tcssis  to  southern  CaliCornia 
bv  n  Tery  iieeiiliMr  arlvoreal  vegetation.  And 
oi-en  where  the  Atlantic  niid  I'ucille  wwo(}»  arc 
most  widely  spvered,  as  in  hIjoqI  lalilndc  40'. 
tile  western  omu  to  a  near  relnlionsthij)  with 
tlie  eastern  along  the  line  where  the  Kocky 
ilotuilaiiiB  Hank  the  plains.  Together,  t.he  iwo 
compose  one  Urge  whole,  —  a  tcni|W»ratu  Norlli- 
American  aylvn,  tlie  harmony  of  whieh  is  not 
greatly  disturbed  by  the  intniainn  of  ilexi- 
can  types  iulo  its  southern  horvlers.  A  more 
soriously  dleeonlant  element,  however  iii>ii^- 
niScaot  gcographicully,  but  figuring  iiither 
(irotnlncntly  in  the  ciitalogue,  eomes  ns  a  cnn- 
w>qucuc«  of  the  Bouthward  extension  of  the 
peninsula  of  l-'lorida,  u))Oii  which  n  gooi)  uuio- 
ber  of  tropical  Wesl^Iudinii  lives  have  elTect(*d 
a  lodgment.  Like  other  iminigratiLs.  these 
deni)!en.i  innut  be  received  upon  the  »«Tiie  fool- 
ing with  those  more  tnily  u>  l!ie  iimnner  born, 
alfliough  they  Hensibly  imiwiir  Uie  homogeneity 
of  the  I'liited  Slnleit  gylva. 

Next  as  to  the  Keiicra  and  speeiea  of  which 
our  foivBts  arc  eoni[>«Bcd,  amounting,  i:  ap- 
poai-H,  to  a  hundred  and  finy-eight  genera 
and  four  hundred  and  twelve  B|>vcics.  A  mn- 
sidcrable  Diiuitter  of  these,  however,  are  only 
arborescent  al  their  beat,  never  attaining  the 
mngDitndo  of  timber-trees;  and  lurty-eight  ol 
the  pcnera,  and  nearly  sixty  speeies.  occur 
only  in  senii-tro|iical  Florida.  The  systemntte 
aeeoiint  of  the  tr«cs  fills  two  hundred  and 
twenty  pages  of  the  volume.  It  is  wonderfully 
full,  not  to  say  exhaustive,  in  the  bihiiogniphy 
aud  eynonymy,  is  comprehensive  as  to  geo- 
grapbical  ranges,  particular  in  itA  Htatemenl  of 
the  elianicter  of  the  wood  (the  njieeifle  gravity 
and  the  amount  of  asihcs  being  8[>ccili«d  under 

Itrptrt  on  U*  /bmu  ^f  .VarlA  Amtrlta  (MnhiiJw  0/  Mertn)  ■ 
Rf  (TNaKLKt  it,  HtnsixT,  ArnulJ  protr^or  of  arlMiiaulIun  In 
Ibrnird  oall(f«,  iwcUl  i«riit  iMith  coiimu.  Wi(blnKb>n.  Go*- 
fm>n>nl,mj.  Clip, I*;  3B  coldiwil  ■»»,  4*  and  T ;  flrlUi  pon- 
toUo  of  10  nafiB,  clcpb.  t*. 


each  Species).,  and  also  its  ecoooinlcal  nses. 
But  descriptive  ni.*ttlers  aud  all  liotsiiieal 
details,  bcj'ood  a  lucnlion  of  tbe  height  at- 
tained by  the  tree,  ai'e  seni|tiilonsly  omitted. 
Kven  the  nature  and  aji[M'ftraiiw  of  the  bark, 
eharaeteristic  as  it  generally  is.  nnd  sometime! 
very  important  in  its  practical  Hpplicattons,  \s 
nowhere  mentioned,  e-xcept  in  a  single  line  in 
a  single  ca»R,  that  of  the  canoe  birch.  Kven 
tlie  jillercnci!  between  the  cherrj^  birch  and 
the  yellow  birch,  so  slrikiii]^  in  the  bark  aud 
so  slight  in  every  other  respect,  ia  not  nllwled 
to.  ThJH  is  evidently  doue  on  principle.  It 
was  necessary  to  draw  the  line  somewhere,  aud 
Professor  Sargent  ha9  drawn  it  very  taught. 
We  shoiiltl  grieve  incousolably  over  the  ex- 
cliiaion,  except  for  our  ex  |iectal.ion  that  the 
author  menas  to  make  amends  in  nnother  work. 
In  which  the  tree  will  stand  for  mote  than  il« 
timber.  Lfi  us  note,  in  passing,  thai  in  any 
fhture  publication  '  I'alniac^jie  '  shonhl  give 
place  to  •  I'.ilmae."  It  was  a  g<x>d  thought  to 
supply  a  separate  and  fiill  index  to  tho  ■  Cata- 
logue of  forest-trees,*  as  this  part  of  the  vol- 
ume is  modestly  entitled.  The  atidition  of  as 
inucJ]  dcetriptive  bolaniual  matter  ait  there  \i 
of  bibliography  would  have  made  of  ll  a  com- 
pendious treatise. 

We  will  not  complain  thikt  practical  matters 
predominate  in  a ceusu^  report.  Tartii.,  'The 
wood»  of  Uie  United  Stules,'  RIIb  two  hundrixl 
nnd  tbrty  pages,  most  of  it  tabular  matter. 
*  Woofi?* '  ar*i  here  used  in  llie  hcvup  of  timbers  ; 
nnd  this  pnrlio]]  of  tho  volume  ifcords  with 
mncli  complet«n«8a  tlie  rc»dt  of  an  exhaustive 
detcrmiitalionof  the  apeeiflc  gravity,  the  amount 
of  H.ih,  l.he  weight  per  cubic  fool,  the  len»ilc 
Btrengtii.  tlie  liehavJor  under  compression,  and 
the  fuel  value  of  the  wood  of  all  the  species. 
This  great  pieue  of  work  was  done  by.  or 
under  the  lilreetion  of,  Mr,  S.  I'.  Sharjilea. 
The  wooil  specimens  are  jire^crved  in  two  fiill 
serieK.  — one  in  the  National  tiiuacutn  at  Wash- 
ingUju.  one  in  Unit  of  the  arboielmn  of  Har- 
vard university ;  and  the  surplus  umterial, 
worked  into  12,!)<i|  museum  ^iK-ciiueus,  has 
been  made  into  sixty  sets,  and  di»^tribtitud  to 
nearly  as  many  educational  institutions. 

Any  one  wi)«bing  to  know  llie  relative  specific 
gravity  of  the  wodJ  of  our  trees  has  only  to 
oousnlt  tho  table  beginning  on  p.  S49.  lie 
will  leani  that  all  those  which  arc  heavier  than 
water  are  of  semp-tiopieai  species,  or  of  the 
arid  aoutii-w extern  inlerior  region;  that  llie 
Floridian  Condulia  fvrrca  leads  the  list  (spe- 
cific gravity,  l.SOiO)  ;  that  Ccreoearptia  l«Ii- 
folius,  Uio  tnoiintJiin  mahogany  of  Utah,  etc.. 
comes  up  to  1.0731 ;  that  IhclighCcat  conifer- 
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ous  wood  is  of  the  big  tree.  Sequoia  gignut<.-fl 
[(I.298J)  ;  ntid  Itiiit  tliv  ligtiU-st  wood  of  all  is 
of  ft  Bg  iu  Flomla,  I'tcus  aiiiea  (0.:!6l&). 

I'lnm  part  iii.. 'The  forests  of  the  United 
Sutes  in  Uieir  economic  aspects.'  wliioli  cou- 
dados  tiw  volump,  ind  wliicti  llio  fln*  coIoixhI 
tBJipK  psphically  illuHtrntc,  I*ror«s^r  Sargpiit 
ban  lieHtoireil  grciil  [Miiiis,  nnd  to  miieli  |)iir[xise. 
Tlie  fltiiti.itica  of  Itie  lumber  iodii^try  lor  the 
ceufu*  vtir.  lli<*  tabic  of  forest- fiivs  during  that 
yc«r.  the  loap  sbovring  the  i>roiH>rtion  of  wood- 
Uih)  wjtIitQ  llie  wtllMl  una  bvrnc^  over  in  that 
yeai-.  and  tlie  iiiiiji  ^lioniiig  tlie  ebiiraeter  of 
the  fuel  iiMnl  in  dilTereiil  piirt^  ot  the  ^filled 
jxjrtiou  of  the  couhlrv.  are  iiiOBt  interesting 
and  instructive.  Not  Icsa  so  are  the  dvlniled 
and  fully  iltustrated  ^umnianes  of  iLc  prt-^eiil 
eondition  ami  Hiarftcler  uf  the  wocdlamls  of 
•very  itftlcimd  itrritory. 

Tilt*  |iniici|>lL-s  ol"  roresl  praservntion,  the 
twvds  of  th*"  TOuntry  hi  tlils  i\-8pect,  and  Its 
importance  in  eerlain  districts,  aUo  the  special 
n«c<].  ss  well  us  great  ditllculty,  nf  guarding 
against  foresl-ljres.  are  touched  upon  as  oooii- 
sion  serves.  If  the  country  snfTerii  hereafter, 
it  will  Dot  be  from  the  lack  of  jjood  rnlviue. 
Possibly  the  foreiit  report  for  the  eleventh  cen- 
sus may  show  that  it  htm  not  nil  been  wa-tted. 
If  the  forest  agent  for  IB'.'fl  bring!«  out  a  more 
valuable  report  Ihim  tlint  of  lS8i'.  it  will  in  :i 
ineasiire  Ih^  rlito  to  tlie  advanLuges  rurnlshed  Iiy 
the  work  of  his  predecessor. 


SCUELLBN'S  DYSAMO-ELECTRIC 
MACIilSKS. 

Tins  ia  a  translation  fhwn  Uic  third  Gonaan 
nlitjotii  with  large  additioaa  and  notcn  relating 
loAloericaa  machines  by  Mi'.  Keith.  In  ibe 
Arsi  two  editions  of  the  original  the  work  ap- 
peared in  one  volume ;  but  in  thL-  Ihird  the 
author  tlionglit  it  desirable  to  divide  it  into  tno. 
ftjid  tn  this  IJie  tran^hitors  have  followed  him. 
The  first  volnmc  only  is  now  puhli.-'lied.  and  i!* 
prinnpnlly  devolid  lo  tnelhods  itnd  taachincs 
for  producing  eleelrie  ciiitem*. 

It  Is  tKrt  easy  to  kcci>  pace  with  the  produc- 
Uon  of  dj-namo-clcctrir  literature  at  present, 
aod  ooe  cannot  avoid  the  conclusion  that  luiieli 
of  it  might  be  Bnppre««(>d  without  really  9erioii9 
loM.  Books  on  dyniinio-eleclric  machinery 
may  be  preiured  for  the  general  intellij^viit 
[Mil'ilie.  for  the  so-called  ■  practieal '  electrician, 


■  I  (I  fnm  tlir  llilr<]  Vi-iriiiij  nlltliin  by  X 
•nans.     X*ir  York,  foii  X.ntnnJ,  ISU. 


or  for  the  atndcnt  of  electrical  engineering. 
br.  Sdiellen'H  book  i»  twl  likely  to  satisl^'  Uie 
demands  of  either  of  these  eiassvs- 

Ahont  a  liundmi  pages  Iwar  the  j^cneral  title 
of  '  Prelimiiimy  physio*."  Forty  of  these  are 
oceupic<l  by  the  development  of  Iho  fVinda- 
niental  idea  of  tlic  production  of  electricity  by 
induction,  which  Ir  aecompliKhed  in  a  manner 
rtot  ditl'enng  {greatly  IVom  that  of  other  similar 
LreaLiKcs.  The  remainder  conlain;^  the  con- 
!)ideration  of  methods  of  electric  ii>ea](iirciii«nts 
atxl  measuring  instruments.  Inelwliiig  ju  it 
does  (lyuniuomvLric,  photometric,  and  electric 
lueaaurement  pro^r.  this  coine^i  near  being  tlic 
inosL  uutuitisfnctorj'  portion  of  Chcliook.  TIio 
gi-eat  iin|H>rtaiice  uf  thoroughly  understanding 
this  [»trt  uf  the  subject  is  strongly  em|>hasized ; 
but  the  rcmler  will  seek  in  vain  for  its  satis- 
factory elucidation.  The  study  of  dyuiroomc- 
ters  is  by  far  Vac  Iw.it  of  this  \a\ji :  and  the 
translators  have  shown  wisilom  in  inserting 
fidl  descriptions  of  the  Kent  dynamometer 
prcitai-cfl  by  Or.  Henry  Morton,  and  of  tbv 
Drackett  dynamometer  prc^tnred  by  Professor 
Hraekett.  lU  inventor.  Under  electric  meas- 
urement tittle  is  to  he  found,  aside  (Voin  Uic 
<lescriptiou  of  a  few  of  the  coarser  devices  for 
determining  electromotive  force  and  current 
slrcngtli.  and  there  is  really  nothing  concern- 
ing methods  of  meujturenient.  Although  the 
book  is  of  very  recent  date,  tlic  unil«  of 
moasarc  are  not  delincd  in  accordance  with  the 
ngreement  of  the  international  electrical  con- 
gress; and,  ill  the  dlscnssioti  of  phi^omelric 
standards,  do  mention  whatever  is  made  of 
Uiat  adopted  by  thai  licxiy.  'Intensity'  for 
onrrent.  or  current  strength,  and  *  tension  '  foi' 
oleetro  motive  force,  are  found,  tin  fortunately, 
tlirougbout  the  work. 

Tlie  hulk  of  tlie  volume  la  devoted  to  descrip- 
tions of  mngnelo  ami  dynamo  electric  machines 
in  great  variety.  Tbfac  ar«  generally  given 
incousiderablv  detail,  aeeonipatiicd  by  diagrams 
and  plates.  Many  of  the  descriptions  are  very 
satisfactory,  although  most  of  them  hare  np- 
IJCNreil  ;ilreai1y  in  similar  ptibiications. 

The  conclu<liiig  chapter  contains  a  brief 
discussion  of  the  theory  of  dynamo-electric 
machines,  and  a  rlassifieation  of  dynamos. 
The  diseiiHsioii  of  the  theory  would  be  greatly 
improveil  by  oxpanxion,  and  the  elfl«sinefltion 
of  dynamos  would  he  iitore  iieeful  to  the 
reader  if  intrcxlue<;d  before  the  description  of 
machines.  An  appendix  contains  a  number 
of  tables  of  considembic  practical  value,  and 
an  attempt  to  detbic  the  *  absolute,  or  c.  u.  3. 
Hvstem  of  units  of  mensure.'  In  »  previous 
chapter  the  neceaaily  of  being  thoroughly  fa- 
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iniliar  witU  these  units  is  afllrmej  ;  bui  in  tiictie 
two  pagM  H  clear  uiulcrstamllit^  of  tUfm  is 
iiiB<lu  Helt-iiigli  iia[>0Bsib1e.  A  aiii^U  iliu»- 
Irutioii  will  twrve  to  sliow  the  char«cter  of 
maiiv  of  tli(.>)>u  (Ivljiiitiuiis. 

"  The  Mill/  of  tension  is  that  tension  (potcD- 
liiii  dilTi.'ri.-iicc )  brtnccii  two  iininto  which  re- 
quiree  tlie  i-SLiJoiicUtuTO  of  oiip  unit  of  force 
(1  djTic)  to  move  I  coulomb  from  one  jwlnt 
tc  tlie  other  by  overcoming  the  clectrit^al  repul- 
sion (Dim.  C*«*S"*). 

"  JVcAitfwW  unit,  I  lolc  =  10*  (c.  g.  ».) 
units." 


BARNARD'S  PiRAMlD  OP  GIZEH 

Dit.  Bakxaki>  tells  ns  Ihst  Mr.  Plimlen-i 
Petrie,  nfler  having  piililiiiliLH)  a  book  in  li^'l 
to  give  '  irrefragable  proof '  of  the  sui^eiiiHtural 
loelroloijv  of  the  (Jient  inr.iiniil,  tn  IHHil 
priiitetl  anoliier  In  whieh  he  i-epnnw  all  tbat 
doctrine.  This  surprising  instanw  teaclie*  n* 
thai  it  is  posMble  for  a  man  lo  hold  the  viows 
of  John  Taylor  and  rtH7Xi  Smyth,  nnd  yet  iie 
capable  of  tiiiing  \\\*  mind  sanely  npon  the 
sniiJrcA.  Itnt  Mr.  IMriv  had  uhown  hiinseirby 
his  *  Induetire  metrology'  to  ba  an  adept  in 
Ibc  logic  ol*  induelion;  nnd  tiiit^ly  one  would 
e3Ci»cel  the  study  of  logic,  if  it  be  of  any  iwe 
At  ail.  to  snve  a  man  from  sueti  follieH  :■«  tliii* 
int'trologirnl  theory  of  the  pyramid. 

Tlie  main  fallaey  of  tlie  advocates  of  it  U 
one  which  has  been  pohilvd  ontin  C.  H.  Priree*« 
'  Theory  of  probable  infereuoc  '  ns  «  violatiou 
of  the  iudiietive  nik*  that  the  chsiracter*  for 
whiel]  n  lot  is  sampled  onght  to  he  predcsig- 
nale :  that  i«,  settled  upon  Iwfore  the  exami- 
aation  of  the  satuplo.  Given  n  colleetion  of 
numerical  data,  it  is  alwayn  pussibk-.  by  IwUt- 
lug  thom  nbont,  to  fln<l  some  rentjndile  and 
curious  relationship  between  them ;  for  the 
poasibilitios  of  audi  rolation8hi|>»  are  endless. 
Mr.  riiny  Enric  C'liase  liaa  t)onvincL'd  ihf  world 
of  that,  if  of  nntiiiiig  else. 

Another  thing  which  the  pyramid-bitten 
»ecm  to  overlook,  in  that  an  liypolLe«ii*  aiittv 
ocdcntly  likely  does  not  mean  one  whieL  Ihey 
an;  anlictidenliy  inclined  to  like,  but  one  which 
helongH  to  a  cla«it  of  explanationa  among  which 
the  balanoe  of  positive  evidence  tends  Co  show 
that  the  true  theory  is  to  be  loolctid  for. 

Dr.  BiLrnard  treats  the  anhjcct  witli  a  great 
deal  of  pertineut  wil ;  he  haa  drawn  fh>ai  the 
Atores  of  his  learaing  for  interesting  infurma- 

n>  InooiMirir  mftraholra/  tyi<*ni  of  ut*  tirmt  ptrmmtS 
tJOith-    Ry  r.  A.  P.  lUaXAHD.    Now  Vurh,   WiUif.  )9U. 


tion  on  c\-cry  pti^ ;  and,  what  U  beat,  Itv  baa 
e»tiuiated  the  atrengtb  of  each  argument  with 
unerring  good  sense.  I'ei'baps  be  is  a  little 
too  inddlgent  to  the  idea  that  ttic  vei-tie»l  height 
of  the  pyramid  wau  intended  to  l^>ar  the  ssiDe 
ratio  to  the  perimeter  of  the  base  that  the  radius 
of  a  rirchi  bean*  to  its  diameter,  i-'onrteen 
ecntiiries  after  the  building  of  the  Greni  pyra- 
mid under  King  Apophia  of  the  8C%*oQieonth 
dynastii'  (Joseph's  riiiLrnnb,  as  it  in  said),  was 
written  the  mntbemalieat  trcntlse  of  Abmee, 
which  hag  been  presiTved  to  iijx.  Tbi^  work 
virtuallv  ussmncs 

n  =  m*  =  S.l«, 

and  there  is  no  good  reason  for  8up|)o«1ng  that 
tlic  p>Tamtd-huil<lcr  knew  botLnr.  On  tlie 
contrary.  Sir  Henry  Janiea's  ide.x  is  prolrably 
correet.  that  the  rnle  for  the  slope  wan,  that  at 
the  curaeia  the  rise  shoukl  he  mat  on  a  baao 
of  ten. 

The  sii)i()osition  that  the  inelination  of  the 
entrance-pu».-mge  was  connected  with  a  ])ole- 
at-ar,  derives,  itwonM  appear,  iVa  chief  atreogtb 
from  its  forming  a  part  of  Mr.  l*ruoter'8  ingen- 
ious theory  of  the  orientation  of  the  pyramid, 
whieli  certainly  has  much  to  reconiioeiKl  it: 
yet  the  accuracy  of  orientation  may  lio  merely 
aceidenlal.  tike  that  of  the  District  of  CotaiD- 
bia. 


yOTES  AND  NEWS. 

Mil  M.  II.  Wauvkr  of  ttAchesMr,  N.Y.,  olI«r»  two 
prLsca  Tor  the  ycjir  IS.'Ci.  First,  ifft>  IiuiiiIreJ  dullais 
for  tiiich  awl  every  ditti^uvttrj  of  a  nvn  cuntet  tnadr 
from  Fpl.,  I,  IAS.1.  ti>  fvh.  I.  lSi*U.  >ul)jfct  to  tb*  fol- 
lowing ronillMont:  ].  It  must  Im  (Kscovervd  In  tbe 
l<nil«<l  Staled.  Uanajta.  JIp«1ci>.  West  Itiiliet,  SoiiUi 
Ami^rit^a,  Ureal  Hrilain,  or  lli>;  .VitKlro-ltftn  ciinlinvnt 
and  Islnndi.  ciLhur  by  Uin  naked  eye  or  tvleacApa,  and 
it  must  bo  iin«x|>ect«.(,  except  ^  lo  th«  eoiii«l  of  tSIS, 
n'liloli  in  ex[H>(;l«>l  to  re-ii|)pe4r  lliis  ytfttrnr  next ;  t. 
The  dlaoorcrcr  mtut  fcnd  a  prepaid  Iclc-ji^rim  iuimr- 
diuicl}'  to  Dr.  L«wis  SwKi.  director.  Wnrnifr  oliaena- 
wry,  Rochester,  K.V,.  giving  the  time  of  ihf^itiwowcrjr, 
tba  position  ami  (lin-vUnn  of  motion,  with  )tinii.'l«nt 
cxactneM.  If  pnii»ililp,  to  ctiabld  al  l<>ast  od«  other 
ot>Mrv«r  lo  find  It ;  3.  Itiii  liit«lllgcne«  muM  not  be 
e^minvniectfd  to  any  otAm'  pm-fy  or  pitrtl'*,  e}lh«r 
by  loltvr,  t«l«gntpti,  or  ntliorwise,  nutil  sucli  (imv  as 
a  telegraphic  ackuowleilKrueiit  liaa  been  received  by 
the  diEicurenir  from  [)r.  Swift  (ereat  care  Kfaould  be 
olMen-cd  racardinic  tbl*  condiiion,  as  It  Is  «*scnUal 
to  llic  proper  tm»sni|^lan  of  llic  dlscorcry.  Wltb  Uia 
name  ol  the  discoverer,  to  ibe  varleus  parU  of  tba 
worUI.  wliicli  will  be  Imrneiliiitely  iiiailn  by  Dr.  Swift). 
Dicromrfrt  iti  Greu  BHt.-iin,  the  AuRtTalian  eonU- 
nont  and  IsUndt.  W««t  Indies,  and  South  Aroertea, 
are  abvolTed  tram  the  restrietivn  in  eontlitiuni  S  aod 
8.    ijeuonti,  a  priic  of  two  hundred  dollar*  la  gold  to 
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atir  penoiiin  l)ii'  world  wbo  will  nTlt«lhclx«ttli»e- 
UiooMnd-nonl  jwper  oo  the  eniuo  of  Ute  aliDoapheric 
effects  ('rcil  light,'  eic.j  aceoinpuiytng  luuict  and 
aunrtM  during  ibe  [xui  uxlccii  aMntha.  ll  in  dtmircd 
that  iboe  iwpen  ba  u  origitiAl  at  pouJble  ih  (actt, 
otoervatloae.  «Dd  trOAlinetit. 

—  Under  the  auspjces  o(  the  Acailemy  »f  natural 
■denettof  l'tiiliul<>)p)iU,  Prof.  II.  li.  Brinlon  began 
on  Jut.  30  to  deliver  a  i«rl«s  of  ten  I«ciiirfi8  <ni 
Antrrlcaa  etbnology  aiul  krcbeiilogy.  He  will  W  ful- 
kiwed  by  Prafenor  Benjamin  Sliarp  In  «  ci>iin«  of 
f  rata  twratx  lo  twenlf-flve  }«m)m  on  the  jirlnclples  of 
nWRogy:  ProfeMor  ADgelo  H«llprin.  a  cniine  of  prac- 
tical liMtmotion  iu  g«olug\-  aix]  imleoiitolajfy,  to  b« 
ntpplvmimtfil  brfield-Axcimiaii',  aiid  ■  Hiuil  exonr- 
■lon  to  tb«  region  at  Uto  upper  I>«liiwiu«  or  the  valley 
of  Virginia.  CKicuding  Ov«r  a  period  of  t«n  <l*;s  or 
more;  and  Pruf.  II.  Carvili  Lewis,  a  ci>unc  of  iweuiy- 
Bvu  IcclOPts  on  mineralogy  and  Uthi^og;,  with  pradi- 
ca)  demo  sal  rations  iu  the  laboiraiorjr. 

—  Thr  American  philo«ophlcal  aoclety  bat  )uit 
pabllibed  an  Imlcx  lo  Iu  Proceeding*  and  Transac- 
tioiii  down  to  1)*S^  prepared  by  Mr.  Ilitnry  Phittliw, 
fna..  one  of  the  aoertitaric*.  It  will  bo  found  roty 
OMm),  Itul  would  bams  been  mach  moi«  so  had  it 
been  mail*  in  a  alnste  ind<!x,  iiitilvBil  gt  in  tlir«e,  U 
at  pt«fciit.  'I'bc  fimpio  prefix  of  P  and  T  would 
have  Olsluigulabcd  lb«  Procoodlugs  and  the  Tranaac- 
tiona  as  readily  aa  the  preieni  Roman  nuinrrain  do 
the  voltinim;  and  a  TcwiM  nimilarly  liavi;  Itrvti  mad« 
to  liiillcaCe  th«>  old  in  disiincliun  from  the  new  series 
at  the  Transact  ioHs. 

^  Tti«  first  tiuiolKr  of  the  Journal  tif  mf/cotof/y,  ait- 
nnuRi'nl  in  a  nicrnl  iKtutr.  baa  bevn  reeeiTed.  anil  can 
hardly  be  Mid  tn  ptomlsi'  mnirb  for  the  f  iilore  of  niir. 
eoUigy  In  llila  cotintr^.  Ii  Is  alniosi.  wholly  ileroied 
to  dM/^riptJoni  of  new  »|>«de)i;  for  th«t  jilitiract  ol 
WIiartoi»"»  paper  on  Fries'*  noniendaiure  of  colon, 
taken  trois  Ornillea,  la  of  sli^'ht  bulaiiical  ralue.  If 
thi*  number  i*  au  index  of  wbitl  ia  lo  conio,  it  will  be 
a  nutter  of  regr«l  thai,  the  jouehaI  wba  evi^r  started. 
The  propifr  place  tor  the  descriplion  (J  ip««los  i*  in 
the  pfiKtwJiiigs  of  »ciet)lill(-  sudirliM,  or  iii  the  re- 
ports usii<^l  by  Itnt  ilitlitrotil  ataiun  or  by  thp  tiutloiinl 
goveminiutt.  In  l)it>  caas  o(  amoothly  Jnunia!,  tlie 
it«cea>ltyof  DUlug  the  Te<|nlilte  number  of  pa{;«*mu!it 
qnlekly  rcaultin  lh<pro4ucliun  of  ha«tilyDrcarcl«fti|y 
prejiareil  dcsuriptions,  wblcli  will  only  be  an  cticum- 
branrv:  the  in«vltul>l«  teuJeni.'y  will  be  to  dei^riierate 
Into  a  merr  vixctir^inill.  Xciibcr  inycolai:y  nor  any 
other  oataral-l  i  i  «t«ry  nrl  p  rtce  can  hope  forodvancement 
Ibroiigb  JDiimaU  having  do  higher  aim  than  tblH. 
And  what  aIibII  we  aay  to  autbitni  who  ilcMribt-  onf^  nt 
Ibnlr  *  iiiifeirii,'  and  then  add  the  following  note:  "  II 
Iflijiillc  probable  that  lh««e  aro  onlv  lhes|K>r«t  of  somv 
otlicr  fuajcu*  accidentally  scatterol  on  the  Icarut.  and 
Itbi^rcahcrc  mora  c*pc«LalIy  to  call  atlcutlon  to  it, 
tn  order  to  BKCrlaln  Its  true  chaTacler"  ? 

—  Id  the  Athnltc  monthly  for  February,  Ur.  Brad- 
ford TWrey  has  a  pIcaoaaLly  wriltvu  papur  on  winter 
binU  about  lloitton,  in  which  h«  trrMA  brl<-fly  the  va- 
riou*  apcciea  thai  eallven  oar  fields  anil  waysides  at 


thia  inclement  aeaion.  The  uriierahowi  biin*elf  to 
be  a  kM>tid Incriminating  olMerver,  a*  wnll  a*  an  affec- 
tionately a[>|>recialiv<;  one,  atid  liajalsoahnppy  wnyot 
teUiug  what  he  has  seen.  His  |>ap«r  will  pruveof  inter- 
est lo  tltc  onilibologiBt  aa  well  as  the  general  reader. 

—  Ur.  W.  W.  TaleiiUne  of  Kkhmund,  Va.,  tn  the 
specitneu  pa^es  of  bi5  '  Compnralirc  Mudy  of  the  new 
high  Qennan  language,  ibeoretlcai  and  practical,' 
evidently  giios  a  translation  of  ibe  notes  of  aoiD" 
lectures  on  German  grammar  which  be  once  hMrd 
In  Germany.  L1Ic8  laoct  leciuro-notu,  tbey  contain 
aome  mlstakoB,  and  ar#,  except  (or  a  reader  already 
familiar  with  ihi;  subject,  obscure  through  their  con- 
ciaeiieas.  And  If  there  has  bccu  in  thIa  book  any 
winnowing,  any  selection  at  all  of  topics  to  be  treated, 
the  winnowing  has  certainly  left  much  chaff  udod| 
the  wheal.  It  is  rlifflruli  to  cmiceire  of  any  class 
of  aliulviita  in  Amarica  who  could,  with  advanlage, 
study  Oermiin  In  auch  a  grammar.  We  subjoin  a  f«vt 
cliaraclertstJci>xtraett:  "OnKonania  accumnhkto  in 
simplAWord*  and  com  pound  ■.  It  occurs  o(l«u  from 
tho  syncopation  .  .  .  Iu  compounds  they  acctunu- 
lale  very  often. — In  Enjlisb  sex  drtrrmincs  ehua- 
ilisthiction  for  the  most  part.  —The  e*  of  tite  nenL 
Qom.  ncc.  (aisOToc.)  is  of  ten  omitted  Iti  rotk-»i[)eerh, 
and  also  In  poetry  wliej«  tl  standi  In  connection  with 
euphony  and  quantity.  —  Iti-llM  of  gender  are  found 
with  thi-  demonitratire  doM  that.  —  £u«a  (betler 
fHirnU  |!!|  —  lte<lnph cation  occitnred  ortgfnaily  with 
the  prvtorIL  item  of  all  sLem  verba.— /oiJcn  to  (old 
Ireilupl.)  Only  the  past  participle  ia  pc«Mr>'«d  Iu  lit- 
erary language."    [ll] 

—  The  foutth  number  of  llic  .lauoHo  &(Mfoirr<lCco 
etc  la  Refi^Hua  araenttitit,  by  A.  If.  Viola  (BueDoa 
Aires.  l8Si].  conlaiiia  a  good  account  of  iba  |MiUica> 
lions  isaaed  in  thai  country  (or  1S83.  It  comprlcos 
IwIlUcal  and  aueial  Rtibjucts.  as  well  as  seieolific  aitd 
tcchiiicftl.  and  alms  to  include  every  thing  bearing 
an  Argenilno  Imprint-  Setentlflc  suhji^ia  arc  allowed 
thirty  paj;e*,  which  are  filled  chiefly  with  meniton  of 
the  work  aecoinpljtbod  by  several  goverauctii  Instl- 
tuilona,  such  as  the  unlvcrelties  and  the  Cordoba 
obiervaiory,  and  by  the  acientlftc  societies  of  Buenos 
Aires  and  Cordoba.  The  entire  list  flils  «iz  hundred 
pages,  small  ocuto.  Another  local  list  that  deaervw 
meuiiiku  is  Trautwvin's  Hihli't^rapkit  drr  aipbun 
lilfvMite  for  1S33,  that  h*«  appeared  lor  the  last  four- 
teen years  i  n  the  ZriU^/irifl  J*»  (JealM/icn  mmi  vofttrr. 
«lpt7i-rwci«».  It  coiiUiu*  about  four  hundred  lilica; 
but  journals  ore  entered  only  by  their  name,  not  by 
thdr  contcnta.  There  ore  uo  abstracts,  and  the  ar- 
rangciocnl  ia  only  liy  name  of  author;  so  that  con* 
venleoce  of  uie  would  require  more  care  tipandMl 
in  its  preparation. 

—  Ur.  A.  M.  Klllolt,  in  Uie  Jolina  Hopkins  cirvular 
fur  IX>Miiibcr,  wriUa  of  a  phii'dogical  expedition  to 
Canadn: — 

"In  point  of  language,  the  Caoadiait  French  ia 
certainly  one  of  thv  most  iiilereiUoc  topics  for  a 
phllologiaii.  Here  wc  And  tliat  time  has  stood  still, 
especially  tor  the  more  rcmoic  rural  districts:  and 
the  scholar  could  easily  Imagine  himself    holding 
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inierGQiiTM  with  Ite  8ut>i«cla  of  Luois  XIV.  Tliia 
meant  Ihait  we  lure  tbu  iiniquv  privllrK',  in  thU 
Ago  of  i>tc«m  nnd  tr«vd,  of  stoilyiiie  In  tlicm  n  fwrni 
of  speccb  tbal  has  »care*Iy  known  change  fur  ilie 
paai  Iwo  tenturlM.  Uut  tlils  tOloiu  U  nuL  >  Oiai«ut 
uf  liint  DMDoU!  peri»il;  and  tlip  (iiwhUikI  «tiriiri'0  U) 
a  Hudcnt  of  tanpiago  arriving  in  Canada  Ig  to  flnd, 
thai,  CAfiUary  to  Uie  e«neral  fmprmton  of  Mliolan, 
Uio  rcrnikculitr  i1o«M  not  bear  any  »pccUic  diAlecUc 
i-liaracier.  but  Is  t]>c  inidtllc  [sixteiuitli  cculury) 
Proiiclif  with  tl)u<.i!  naiiiml  ctiitDgei  whicli  woulil  lie 
producrd  by  Ilii^  iiii.lmnlir  fti.tidti  into  a  wh<'te  uf  nil 
llie  dlCTerent  species  uf  laiiifuap.'  ()ial  w^ra  origliialiy 
brouglil  from  lh«  luoilier-eounlry.  An  InOiii^nce 
upon  th«!  language  muM  bo  iwUtd  in  Clir  original 
Mlgnlorlal  Iwtiire  whl<^h  jirtivailnl  throughout  Lower 
CaniKU.  Tbe  s^ign^ur*  wcr<?  llie  mouuiI  sooa  <■( 
noble  fntiiilio  vrhu  i;1iL>st!  the  better  cla«»  of  pcacnnte 
to  accompany  ihtm  to  tbcir  honi<w  In  tlic  now  world ; 
and  lien-  each  ruter  laid  oui  on  the  river  lib  Utile 
kingdom  (iti'iteraliv  \  x  3  leagiici  In  tlimpnuion*), 
whlcli  lic<ii*ii|n]  nnionji  liin  coluiiiali  in  oacpi^lotia 
of  3  X  30  arpe>nt«.  This  iirrangcn]i>i]I  prnduced  a 
•ori«>  of  c«ntre<i  ot  (.'IHIIzation  In  wlilch  tlie  larti  and 
ble  odticatnil  frioridi  wenr  brought  into  morn  or  Ivm 
iutiniatv  (.Miititci  willi  [lie  eoniinnii  p«op1i?:  in  truth, 
«re  have  abiinditnt  «vl<Jeucc  to  hliow  Uiat  tlio  i«latIoci 
of  ttic  seigneur  to  lilii  pttriplcHiui  much  more  IntitntiM 
til  thcM  cjirly  scltlcnienta  of  Canada  than  In  tbe 
mothHr-cuuntry,  After  ihe  conqueW  (1100).  nearly 
all  the  robl^K  riod  the  couiitiy,  and  ilie  different 
classes  of  »m-[i-ty  wi)ni  mitrt:  tlioriiiighlj*  rnixwl  llian 
they  had  ever  b^en  beforr.  The  influenee  of  long 
and  constant  conlnct  with  a  Tr^itoiitc  race  Im.i  hiid 
the  effect  to  temper  the  msli  inipulfci  of  th«  Umil ; 
and  \hit  Is  lu  no  rpspccl  mora  markfid  than  In  his 
Mpcech,  wlirre  a  iiuiei  immotony  largoty  prevails,  and 
strikes  the  flrnriKrr  ininii'diaii:Iy  ajt  one  iif  itt  leatlin^ 
charHi?terl«tlcs.  It  lias  not  tin*  rhythm,  the  Inex- 
bnu*lllilP  variety,  and  rich  cadenco  of  the  Gallie 
tongue  1*  it  in  opolcen  today  In  France." 

Mr.  Elllotl  aUo  n*c>>Mlt  the  apparent  vigor  of  the 
old  Proni^  stouk,  and  th<>ir  wonderful  nbsurblug- 
powcr.  a*  iiKuwn  by  the  curloua  pbunoinenon  uf  a 
people  In  ci-rtnln  siM'iionK  linviiig  the  radnl  charac- 
lvri»ll«  of  tlie  English  or  Scotch,  and  bearing  the 
nam?*  if  Wnrren.  F'raier.  ami  SlcDonald,  and  yet 
unable  to  spunk  a  wonl  of  llf  mo  thee- languor  Tba 
EnglItU  names  of  mailt  Hivd  villages  show  who  the 
occiipanu  of  aueli  places  were  a  few  years  ago. 

—  A  circular  from  the  U.S.  aiguiil-ofHce  liiforini 
us.  that,  in  acconlance  witli  tin-  ^i-nenil  aMOnl  of  co- 
operating weatlier  bureaus,  the  obinrratlons  at  our 
sign al-*erv ice  sutiona.  us  well  a«  llioso  of  the  widely 
extandpd  international  syiiem,  are  now  taken  eight 
nlnittw  atid  twflfe  wcomti  earlier  tiiaii  fornntriy, 
the  change  having  b^en  marie  on  Jan.  I.  The  new 
tioiu  of  tiic  morning  obserratton,  which  correspond* 
to  llic  dally  iiitcmatioiial  observation,  Ij  therefore 
seven  a.m.  of  mir  eastern  standard,  corresponding 
to  Orccnwich  mcsn  noon;  and  tlib  haa  the  great  ad- 
vantage of  being  recorded  itith  thif  ciiiic  nmne  for 
tbe  day  of  itie  week  the  world  over. 


—  It  was  stated  Init  spring  tliat  quantities  of  floM- 
ing  pumice,  supposed  to  l>e  derived  from  Enlutoa 
durlni;  the  recent  eruption,  readied  the  inlaiid  of 
lUunion.  at  tbe  harbor  of  SU  Paul,  on  tlie  iSd  ot 
March,  ]SM,  having  thus  minlc  a  voyage  of  some  two 
hnndred  and  six  days  at  a  rate  ot  sis-tenths  ot  a  mile 
on  hour.  It  now  appears  that  an  Imraeiue  quoatiiy 
of  pumice  of  similar  appearance,  anil  supposod  to  be 
from  tbe  sainu  sotirec,  rvsclied  Tanutura,  Madagas- 
car, In  the  flrsi  wt't^k  of  -Soptember,  1S34.  Sp<^nmeiis 
hiire  hrcn  srni  i*>  ilic  Si>cl6t<  rtc  i;i5ogrKpl)k-,  and  will 
be  reported  upon  by  the  director  of  tlie  ticUoot  ot 
mlnw. 

— C>pt.  Lutuliii  of  llie  bark  Vcsa.  at  Pbtladrlphla, 
reports  that  at  tliree  a.U..  Dec.  S3,  In  latitude  4t)« 
3t'  north,  loiigltiide  iO^  W  west,  he  felt  several  slight 
shocks  of  an  eartliqiwke.    It  wu  calm  at  the  Uiue. 

—  Thrdistribntlon  of  lim«nn  a  comroerciol  basis 
U  claiming  th?  ationtlon  of  Inventor*  and  capllalirts. 
Besides  tlie  Staii'tfir<l  time  company  of  New  Ila^cn 
{which  has  been  idii:  tlit:  pa^t  year,  owing  to  an  ar- 
rangcmrnt  with  the  Time  telegraph  company  of  New 
I'ork,  which  has  now  biwn  terminated  by  the  fonner 
cnmpany),  lliere  are  the  .Staitdanl  tiuni  c«Tn|«Qy  of 
Tfew  Tnrk,  now  nrganixing.  to  distribute  time  on  the 
Hayerhofer  system  of  compresseii-air  !m[>ulMs,  lyn- 
dircmlElng  and  winding  secondary  clnckn:  ih«  Na- 
tional tiinA-regnlating  company  of  Boston,  whkb 
proposes  to  givs  audible  signals  oror  telepliooe-llncs, 
whlcli  can  lie  beard  after  the  manner  of  repenlInK 
waMiee  by  placing  the  teleplione  to  the  car  ;  a  com- 
puny  wllh  hL--«di|iiarters  at  Pittsburg,  which  is  to  nse 
tlie  system  devised  by  Mi.  Gardner  for  long  or  idiiirt 
distance  telegraph  liiue.«igiianing  nnd  clock -synchro- 
nixing;  the  Time  telegraph  company  of  New  York, 
which  has  shown  Its  best  development  lu  the  electric 
dial  !iyiileiii  in  Pruvidence;  the  U'cnscl  pneumatic 
system  uf  clucks.  actuat«<l  by  comprrMoil  air  acting 
throiigli  the  metllum  of  class  alr-holdcis  lifted  oat 
of  a  £;lyceilne  batli  at  each  impulse;  iind  we  suppiisit 
that  we  shall  M'liin  haiv  i'i)m]>aiiie]i  niganiseil  on  the 
rop|>-l{ewh-Mayerbi>(er  «y*ipm.  now  used  in  Parts, 
and  the  Mnutner  system  of  Vienna.  Apropos  of  tJie 
BubJecL,  A.  Merlltig  has  publiibed  a.n  excellent  llttia 
book  on  elcctricral  clocks,  etitilierl  'Die  eloc-trischo 
uhren;  F.kctrolochnifchebibliothek,  band  ii.  {Brsnu- 
nclLWclg,  Fritilrich  Vhvtig  und  nohit.  18&(,  ^23  p., 
12°)  1  and  M.  A.  PtrMtxr  continues  hia  arUcle» 
through  the  current  year  of  the  Journal  Suuob  it'hor- 
togfrie  ifienevai.  on  ■  1/^lectrlcitd  et  sej  npplicnlions 
it  laclironum^trle.' 

—  Dr.  Hugo  Oy!d5ii.  whose  call  to  the  pmfi-ssor- 
ahip  of  ailronomy  in  the  unirentity  of  Guttiiigsn, 
made  vacant  by  [he  death  of  Dr.  Kllnkerfuea.  we  noted 
some  time  ago,  has,  In  conBei]uence  of  a  liUeial  offer 
from  the  king  of  Swvdi'ci,  decidi-il  to  remain  al  bis 
present  p'.«t  its  aftronoiDer  royal,  and  dln^ctor  of  the 
observatory  at  Stockholm.  Dr.  Oyld^n  Is  one  of 
the  editors  of  the  new  Journal  entitled  .Icf  dmatAe- 
motlco. 

—  Dr.  Tb.  Brridlchll]  has  resigned  hli  pnsIUnii  as 
director  of  the  ubservaior)  at  Motcow,  lluuila. 
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^  Tlw  Boamftdiau  )(orema>eut  b*»  voted  lli<-  taaAf 
oeoeaMrj  for  Lhe  establislirnont  and  mnintiMinnct)  ot 
OwCtoinX  iii«t«orologlc*l  observatory  tti  Bitchsmt. 
•rwl  Ur.  nn|)iiej  ha*  Ii««u  appointed  ili«  illTecLor. 

—  In  N'aT«mb«r,  \»ii,  Mr.  Mniwetl  Hall,  direeUw 
nf  the  Ketnpthot  obiftrraior?,  .InmalcA.  atiafked 
ackia  the  qucatloii  of  tliir  v»riit1>ilitv-  of  tlic  liglit  of 
Xeptone  u  beartuE  on  llie  jilaiMi'D  rotation  on  it* 
uib.  Ba  finds  thai  fiftmii  rnLalion  iierioilft  occupy 
IIMl  boun;  w  thM  Mch  iicrlwl  is  7.»U  hoat».— • 
rMUlt  whicli  he  coitBldtn  iilenllcal  with  the  period 
rterlved  from  his  ubMrraUuiiK  in  1^1. 

— TliM  L«Ha|Kilar«xpeillllon,  cammnHilenl  Ity  l.k-nl. 

S.  D.  Jitrg«ua,  who  arrived  at  Hi.  Pctenburg  on  Jan. 

4,  bo*  proved  a  socctM.     Kooiie  diod  orwasj«riAiiBl} 

III;  scurry,  which  Appeared  iti«  flret  winter,  t»>iiis 

qidckly  «upprcHcd.     The  vctnii  winter  was  xriiK.-- 

what  milder  tbaii  tho  Gnl.  although  the  aprlns  and 

autntnn  w-cre  rooler.     In  wesieni  Siberia,  in  ihu  talna 

(fopMI)  uortli  of  Jetiiuuriik,    Ihetia   ws-s   rain,    ainl 

the  riven  were  open,  u  Uli>  m  Ihr  lit  »f  I}eiwuiber. 

Tho  lowMl  temperature  eiperleiiP.'d  by  I,i»iil-  .lur- 

gpint  was  —  M>*  C;  b«il  Uie  chief  liKOtKeiileiici-  wh* 

ibc  fre'iiieiit  »torini,  aHIioii^Ii  ubsi-rvati'xis  were  not 

tntMcri!"!  wiUi.     Thoee  ot  tint  first  ytar  luve  «|- 

l«*d;  been  calculated  by  Mr.  Ki};uer,  whu  arrived  tti 

Sl  P»iecsburgin  adrnno;.     Tht^  aitiniiier  waa  almost 

<rlih»tit  »iiii;  and  12°  C.  the  highest  Initiperaturft  re- 

conled.  ww  n-acbcd  urilf  once.     This  bad  ■  derided 

«ffMt  on  ih«  regvtatlnn.     Morks  wen  almosl  the  only 

pUnt  obMrT«d,  and  villnws  prow  to  u  height  of  a 

f«w  ioehA*  only.  iboTifih  inland,  wh«ire  ih«i  sah  wi  ud 

does  not  pemtratv,  tbcy  reach  two  feet.     Magiiflie 

tllstarb«inc(ts  vttv.  letf  frotiueiit  and  impurtaiil   tb<* 

Mvond  ircnr  than  the  first;  tlius  provhia  the  irisduui 

<rf  Ibe  sdcatlflr  men,  who  itiiiattd  that  the  ob»crva- 

Ona*  doiild  b0  made  In  1^S2-^;L.     The  sun-ey  ot  the 

4«lt> considerably  ehsiiges  oiirii]i-a>  ftlionl  Ihl*  region. 

Amons  other  lliinjics,  S«j!a»[yr,  wliare   llie   iiliwna- 

tions  w«rv  mode.  Is  iiol  Ihn  miMt  norchfiru  point  of 

thedclU;  bnt  this  hwnor  helong*  to  llie  i»!tmd  Duiiu, 

li°  north.    The  cbansc^  of  water- level    al   S.*j;iulyf 

are  iiK^nwiderablc;    the  expa»^«  of  water  being  toii 

larR*  for  liiKh  river-Dooils,  ami  Ihr  tiiliv<<  Mnitll  aiid 

ifrv-gnlar,  lanirly  tiifiueneed  by  ilic  wliidit.      Lieut, 

Jnrgens  Mt  So^tyron  July  s,  potted  several  days 

al  Takootik,  wbcnoe  ho rexcbcil  Ki rcitsk  bf  ateaiuer IQ 

twenty-four  day*,  and  continued  by  boat  on  t)ie  Lnna 

for  iwo  hiiiidrad  Ter<t* ;  he  WM  tlien  obliged  to  tT%v»\ 

b):  Uitd,  OS  Ic?  was  fa»t  romiinc  on  th«  river.     The 

Jotimey  to  Irknink  was  made  illdlcult  by  th«  ls«k  of 

■now.  wbkh  wasalsolsrxelythecaaebolwecn  Irkutsk 

anil  Ni-iitien:.  where  h<^  took  thcnilroad.     A  telegram 

luB  Josf  been  nwelvcU  from  Dr.  Buiige.  lh«  naiiiMlist 

fit  the  extx-dilioii,  who  lioi  not  rettinied.  flatlnic  that 

h«  U  on  th«>  way  to  Irkulik.  where  he  will  winior. 

and  wheno:  he  will  sl.-irt  early  In  the  ipring  for  Th(< 

bMin  of  ih«  Jann.  norih-'toaleni  Sllterio,  which  b^ 

will  eKiJorf-  III  1-S&,  and  in  tin:  eprius  of  I68C  be  will 

Marl  for  th«  Ken  Silorta  Islomh. 

^The  pablicAtlMiK  of  the  sncond  ecological  sur- 
treyol  pennsTlraiila  make  siewlj  |ini);rr.u.     Reports 


on  Oamecoa,  Elk,  Torwl,  Perrr,  llnntlngton,  and 
Delaware  counlles,  are  in  press.  Reports  on  Leba- 
non, Dauphin.  CumU-xland,  and  Frsnhlln  couniUs, 
■re  parity  prepared  for  tin- prc«s.  together  with  tlic 
reraoliiin^;  sheets  of  the  South  Mountain  snriey,  oni> 
addiliunal  allan  aiul  the  sevund  report  of  ttie  progii^M 
uf  tbe  anlhroclle  surrey,  Ll>c  socond  pan  of  tlin 
report  on  the  Mooongahela  collieries,  and  lli«  serood 
pari  of  tho  report  «n  I'urry  and  Juiitata  counlimi. 
The  stale  geologist  has  prepared  a  bond-otlos  of  the 
Slate,  reducing  the  county  maps  In  common  use  to  a 
itnifnmt  *cn\f.  <if  nix  mitiui  to  an  tndi,  and  culDrins 
tliem  seologlcally,  ucoonling  to  the  repoil*  of  pmg- 
n-HK  ill  tb<-tr  rcspci-tice  dlsirlcls,  made  to  htm  by  the 
.i»siiilfti)t  gi'oliipit*  of  the  survey.  This  alias  Is  Just 
about  to  iMHe  from  lh«  press,  Tb«  board  of  eom- 
miKMoncm  has  just  recommended  an  appropriation 
of  ninety  IbouMud  dollars  for  tlie  next  two  years; 
tweniy<five  tltoitsand  dollars  to  be  expended  anniullr 
ii> continue  the  anihrociic  survey;  ten  thotioattd  dol- 
lars aniiiutly  to  contlnni-  the  lopngraphlcnl  snrvejr 
and  commence  the  eonttructlon 'if  :i  ulatoinap:  and 
ton  thoitisnd  dollar*  aniuially  i"  eslend  Ibe  oil-n^on 
surrey,  to  continue  the  ebemieal  analyte*  r>f  miner- 
als, to  prortde  for  ocnnomtc  geolngi«nl  examinations 
In  the  biluminouf  and  Iron-ore  regknia,  and  to  con- 
tinue the  work  g(  the  st«le  geologlitt. 

—  At  the  annual  merling  in  February,  aceonllng 
to  A'ulure.  Ibe  Royal  astronomical  society  will  award 
ft*  ,qo1d  medal  to  Dr.  W.  Ifuggin)  for  his  researches 
on  The  motions  of  stars  in  the  line  of  sight,  and  on 
the  pbolograpbir  spectra  of  *<«)«  and  cornels.  This 
is  the  ni^ond  time  that  Dr.  Iluggins  has  receixed  the 
medal,  he.  In  conjttncUon  with  llin  late  ProfeMor 
Miller,  baring  reccirod  It  in  IBCT,  for  his  rcoeardiea 
in  iiaironurafcal  physlrs, 

—  At  amoclingof  the  French  aeademjr of  Mlcnce* 
on  Jan.  ,'i,  Mr.  Pasteur  prescnici)  »  paper,  in  the 
name  of  Mr.  Dticlaux,  on  the  Kiirinination  of  plants 
In  soil  free  from  mlcrobn.  Btr.  Ourlaux  hod  under- 
taken,  experiments  in  order  to  determine  the  effect 
of  thi>  presence  of  microbes  upon  pennlnaMon.  In  his 
•■xpoHmonti  h«  used  pease  and  Uoiland  tieann,  the 
I'otyli^dons  of  which  oniformly  apponr,  one  Iflow  the 
soil,  the  other  above.  The  w>il  had  been  previomty 
Bterllired  by  procm^js  of  which  tlie  author  jrave  no 
detalU.  and.  In  addition,  hod  b«cn  molsteited  with 
milk  alMi  sierllUed.  Under  these  conditions,  gennl* 
nntinii  did  not  ia.ke  ploL-c.  and  at  the  eiul  of  two 
months  the  mill:  dinwed  no  indicxlloa  of  alleralion. 
These  two  experimeniH  lend  to  prove  that  the  pvea- 
eiice  of  Tokrobes  in  tbe  soil  fs  ueceseary  to  the  de- 
velopment and  to  Uie  life  of  plants.  Pasteur  added 
some  critical  lejlectioni.  Ue  mentioned  that  he  bod 
tiefore  this  proposed  to  bis  pupils  to  exautUie  what 
would  liapiwn  to  an  aiilinal  sukjei-led  from  birth  to 
nourlihment  the  elements  uf  whleh  lisd  previously 
t>een  freed  of  microbes,  and  conseiiuently  redueoil  to 
it*  nutritive  prlneipk-s,  pure  and  alnipte.  To  thi«  he 
had  been  led  by  ihii  idoa  that  In  iinch  conditions  the 
raainlenance  of  life  and  devoloptnenl  would  he  im- 
poeslble  with  animal*.     This  Goncliieion  teodi  to  tlie 
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I'Arf  iinporUnt  btni>vl«dg«  Hint  (li<^  prouicc  of  mi' 
crobco  in  food*  If  iDdlipcn»bK*  to  dlgcBtloii:  that  i* 
to  Mj*,  of  BctloiK  DPCQBsary  to  the  ebtbnrnilori  at  iii&t- 
lera  dfsllnml  to  serve  for  thr  niitrltinii  ot  itiv  iMiiinnl 
hody.  Thfl  lotal  abnonce  of  mlcnitw*  ivnilvra  the 
»c(x>mpli«binent  of  the*e  ncllonft  Impossible.  Vfe 
can  recogiilie  the  Importance  of  ut  nnct  dcierininft' 
linn  of  tbe  purl  plnyifl  by  mlfTrnlMA  in  (llgniiion;  for 
thin  kn<^«-lr(l|E«  wonld  lemi  in  iiili>r>.<»ting  vl«w»,  wirl 
[•«r)iap»  to  practical  retults,  rt^!;!irdui|:Lli<;u)itwliiu)it<iii 
and  tn.'alment  o(  difTereiil  forain  of  dynpcpfia. 

—  The  cnt«rpH»i[(g  si:lL>nllllc  publlslii>r.  Dohi,  uf 
Paris,  sends  out  wltli  the  Ural  Mumbt-i"  o(  Jlreve  tei- 
tnHfiiJut!  for  tlii*  yrnr  Iho  lin.1  iiunilmr  of  »  iirw  jniiT- 
nal,  called  Juurnul  Jca  nocitlfa  »fi'^^l^f!^tlt'^,  wlik'lt 
la  lo  appear  wurklv,  uiid  tu  ni>rilniti  a  brii'f  r<:porI  of 
line  nioelinss  <if  Ihc  |iniici|int  scicii[iflc  aaelctk'R  iiC 
the  gTvaX  cIiIm  of  Kiirope.  Tlie  plan  of  Ihe  Journal 
la  an  excellent  iiiu\  oiid  i>iie  whMiilmulil  secure  it  nii 
ample  lubaetjpilon  lUt.  It  cwt*  011I5  lifii'on  fnuica. 
pottage  paid,  to  any  part  of  tli«  unlvoml  poatal 
union.  Tbe  Or«t  number  contain*  reporta  of  the 
Frrndi  ocaduiny  of  science*,  tlio  acntleiny  of  medi- 
cine, and  ibe  gcograpbica],  antliropdoglcal,  and 
blologtcal  sodetlea  nf  Paris,  the  soiHetle*  of  iiiiblic 
medicine  and  of  xunccry,  aa  wnl)  as  of  t]ie  acjidonij- 
of  niedlclne  of  Belgium  and  Vienna,  and  tlie  cllnlcnl 
Roclety  of  London.     It  (onns  a  iiuano  of  ten  pages, 

—  AmoRii:  ri'crnt  ilcitlLs  wr  nalc  ihi.'  followfni:: 
Benjamin  milluiaii,  ai  New  lliTcii.  Jau.  14.  at  tlir 
Age  of  (ixty-iilnK:  John  HirmlnRhani,  uiroimnier.  ;it 
Milllimok,  Tiiant  llmliiml;,  .Sept.  7,  at  the  v^  of 
slxly-ciglit;  AnioliipQuel,  plifslcltt.  Kll'arls,  Not.  20. 
attheageof  »evenCf-toiir;  Dr.  E,  V,  KkMmtid,  botaii- 
ial,  at  Upitaln,  Nov.  10;  A.  Ki>fi>niti>iti,  IfpidiijiLcrolo- 
glai.  at  Erfurt.  Nov.  in-.  Dr.  WUIieliu  Kdiipell,  ilie 
(tret  Hcieulillc  explurtT  of  Xnbia  and  .Mi^Mitiia,  ai 
Frankforton-Main,  D'C.  II.  nl-  iln-  agi-  o(  ninety; 
Augusu  Chevrolal.  one  of  ihe  fouuden  of  Che  Pr«Dch 
rDlomii logical  Mtclecy,  at  Farin,  Dec.  16,  at  the  age  of 
eighty- 11  Tfl. 

—  With  ibc  completion  of  vnlanic  x.  (for  IS»12),  Dr. 
L.  Jnnt  will  reni^-n  tm-  fdilorahip  of  ihn  Hataninrhri 
fithrttbrriM,  which  will  th^n  ha  privately  conduated 
by  Dr.  E.  Koehue  of  Uerllii,  and  Dr.  T.  Qflj-ler  of 
Fran  kfort-nn-M&in. 

—  Ity  the  will  of  Mr,  Geor„-K  Ueutliiun,  who  died 
in  September  lut,  the  Licincnn  Ko>-icty  of  London,  aixl 
the  Koyal  «>cleiy  aclentlflc  relief  fund,  will  receive. 
Xtttvre  Ktate*,  a  (bouiainl  imiindii  mrh.  Tlic  re«iduK 
of  hi*  real  and  perKona)  oKtatp  i*  lo  b«  held  iipi<n 
triltt,  lo  apply  The  same  In  preparing  and  publishing 
Nitanical  work*,  or  In  the  ptirchaie  of  boaki  or  speci- 
meiu  for  tiici  botanical  eotAliJi'limeiil  at  Kow,  or  in 
>uch«tber  lllnIIn«raabiBtrufrtee^,  of  wLom  Sir  Jotvpli 
Hooker  U  one,  may  oon.^lilcr  liesi  for  thi?  ptomoiJon 
of  botanical  ncitnce. 

—  A  "  Report  on  ih"  t^ypUaii  pmvinci?*  of  ih* 
Sudan,  Ked  Sea,  and  Eijuali'r,  compiled  in  the  Intel- 
llgeoGC  branch  quartennaat^ir-piacral'*  department. 


hort«-]j[nanl8,"  hat  Jtut  been  published  by  the  war- 
office  at  Lonilan  for  three  shllllnKi  and  sixpence, 
and  will  be  fonnd  of  Ereat  tcnricc  to  those  following 
litr  current  crents  In  upper  E^ypl.  e*pecially  aa  It 
coiilalnB  a  capital  map.  ami  doi-rlption*  of  alt  the 
routed  of  travel  in  the  KH^yptinn  .Sudan  known  In 
July  lanl. 

—  The  capuchin.  FalLcr  Mauaga,  who  haa  spent 
iliirty-flre  years  aa  aile.iioaary  in  the  African  dcaerl, 
lias  been  coniinandcil  by  the  pope  lo  triitc  his  mem- 
oini,  thai  ihey  may  be  published  by  the  curia.  The 
nienioirs  will  be  In  ten  rolumea.  and  will  lie  lllnn- 
irateil  by  a  Vii-njie«e  artii!. 

—  Wo  learn  from  Naliirt  ibai  the  Oeniian  govtra- 
iiirnt  ha»  granicd  another  auni  nf  £7,ftOO  for  li)e  itci- 
cnilfle  iiiveiilgatlon  of  (.entral  Africa,  and  £!,»oafop 
the  vcorkinff-oot  of  iho  mnlcrhalit  collected  by  tierman 
I«ij|nr  pTpoditlon*. 

—  Jaiiics  Ja■^l(son,  -■•in'rrtary  of  ibc  Fi-onch  ge<»- 
graphlcal  .nnHcly,  haa  issued  n  uiw  edition  of  hi*  list 
■if  veloctlicj.  The  flni  relodiy  given  la  that  of  the 
Merde  Olace.  — aecordliiK  tn  Tyndall,  .CNtODtiSa'  of  a 
metre  per  second.  The  tajil,  4l'>3,fi00.000  metr«a  per 
lecond,  l«  that  of  the  electricity  In  a  wire  connecting 
ihe  inside  and  ontsi<l«  of  a  Lcydeu  jar.  Wliai  is 
iiivanC  by  the  latter  velocity  Is  not  quite  clear,  wlMm 
wt-  <;ans]dcr  that  wc  can  no  more  sixiak  of  the  rcto- 
cliy  of  the  conduction  of  electricity  than  we  can  of 
the  velocity  of  the  conduction  of  heal. 

—  Dr.  Zulinski  ha*  poblUbed  in  a  Wannw  medical 
Joui'ual  the  rveulu  of  n  lunj:  srrit-s  of  cxperlmenis 
niixlo  by  him,  both  ii|>on  human  lictiig)  and  animalm 
with  a  vli-w  of  vcrlfylnE;  the  plijalological  rffi'cta  nf 
tobacco- imoke.  He  found,  in  thH  ilr«l  place,  thai  tt 
is  a  distinct  poiiun.  even  in  tmal!  doses.  Upon  men 
its  action  Is  \nry  ili^ht  whcm  not  Inhaled  in  )arf,-e  qtian- 
tiiicn;  but  It  would  toon  become  powerful  if  tbe 
»moker  Kot  intu  the  batiit  of  'swallowing  tliuamoke:' 
and  [>r.  ZutintkJ  aaccrtuncd  ib&t  thih  toxical  prop- 
erty ia  not  due  exeluilvely  to  the  nicoiine.  bni  thai 
ti'ibacco-siuuke,  even  when  i1m*n tended  of  lbs  nico- 
tine, contains  a  second  toxical  principle  called  cnll- 
dine,  and  al«o  oxide  of  carbon  and  liyUrocy.inie  add. 
Thn  effects  produced  by  tobneco  depend,  he  safe, 
lo  a  great  extent  upon  thr  nature  of  the  tobacco  and 
tha  way  In  which  it  is  smoked.  The  ciKar-mnoker 
alitorbs  more  poison  than  Iho  ciaareltc-stnokor,  and 
the  latter,  in  turn,  thtui  those  who  smoke  pipes:  while 
the  smoker  who  takes  the  precaution  of  nsini;  * 
nar^itc,  or  any  oilier  apimralii-i  which  conducts  the 
smoke  ihmigli  water,  rediici-t  ihi'  deleterions  effect* 
of  tohuci'o  to  a  niinimuiu.  Dr.  ZuUnikl  constd<*r* 
the  arllflelnlly  lightened  tobaccos  to  be  more  danger- 
ous Uian  the  darker- «do red  ones. 

—  The  article  on  economy  of  fuel,  on  p.  74  nf  this 
volume,  contains  an  error  to  whloh  a  correspondent 
cftUHHttanilon.  It  should  bavo  stated  that  the  Oregon 
consume*  337  tons  nf  coal  per  day,  which  gives  com- 
bustion at  the  rate  of  over  1,S0Q  pounds  of  coal  for 
e«cb  mile  traversed. 
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Thk  coMurmr.  on  the  govcmntent  s(ir%'<>>'a 
hftvtt^  nt  ihiH  writing  nol  vpI  made  Us 
report  1o  coogitss.  il  nmv  be  worth  while  lo 
con*i(lrr  a  rcconimfivlsliun  wbiHi  touches  upon 
Uip  subject.  iMuio  li_v  lliy  iwcivliirv  of  thfl  niry 
iit  liis  l)Ut  rojiort.  rejx'.itril  intleei:!  IVom  fnrmcr 
re|)oiii>  or  llic  saiac  otHdnl.  It  is  to  the  ctTet-l 
tbnt  llif  work  of  lh<J  i-eveniie  marine,  the 
liglitboilw  Itonnl.  hihI  Iho  cu;iBt  siirvev.  BO 
far  aft  tUt?  laltcr  is  coiiceriiecj  with  mariiifi  in- 
vesUgntions,  should  be  brought,  with  tJmt  of 
thp  bvitrographic  oflicc,  uiuIlt  the  dirtroUou  of 
tlie  navy  dcpnrlmenl,  "  wliercbT  grenter  iiiiity 
of  puipoM  and  coiiaistcncy  of  uotiou  would  be 
wcareil." 

ft  call  linnlly  Ik  questioneil  that  the  chnngn 
thus  proposed  mitcht  be  vwjuumU-nl  in  prevvnl- 
ing  th«  iltiplU'iitiori  of  onltitH,  and  th»t  il 
mtglit  ojwn  imiHi  praclii'iil  iiiiil  pmlltsUk'  work 
lo  imviU  offioen* ;  but.  apnrt  frt)m  the  better 
gmernl  scUi'iuc  of  the  niitional  luiulftny.  Lhcre 
is,  porliapSt  an  cU-iufat  of  cUtQculty  in  this 
pUa.  iJiAt  might  he  naed  Hgainst  it.  The  exc- 
L-ntioa  of  eettaiii  tcchiiioal  parts  of  liydno- 
gnphic  Kork  rt'iguirfs  8])ecial  fhill  ;  aiitl,  if  the 
demand  Ibr  this  skill  were  atipplivtl  only  by 
tlMMC  who  hnv^tniulc  the  nnvy  tliotr  lifc^onmcr. 
it  might  iHit  1m>  no  vn*U  snlislliHl  an  if  sup- 
plied from  *  larger  circle.  Moreover,  the  ex- 
peneocc  needed  for  Ihr  be&t  |ierformance  of 
certain  duties  caii  be  gained  only  by  years  of 
pcrwivcrsino* ;  and,  when  gained,  thr  country 
CrudoI  ntford  to  lotw  il  by  its  pOHi^etisor  being 
ordered  oil'  on  a  long  cmi»e,  as  la  at  present 
the  fashion  in  naval  roittiQC. 


It  may  he  »een  that  Uicsc  diRadranlAgcs  do 
BOtappt'ur  ill  the  present  orgnnizaliun  of  either 
the  geological  survey  or  the  eoast  xutvey,  for 
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thrir  recmita  are  drawn  fiT>m  all  nowroes.  Tli&y 
arc  ntt  first  nsUcd.  if,  iibove  every  thing  else. 
Ihcy  nre  naval  or  militJiry  men,  but  rather  iP 
they  arc  geologists  or  loi>ogrflphcr9 ;  and.  ftir- 
ther,  whoever  gniiu  ^ticccssrul  expcrJcnee  in 
these  services,  guins  also  a  relatively  i>ermn- 
ncnt  occupation  iu  hia  specislty.  IVrhain  it  is 
ill  part  for  these  reoAoos  that  the  committee  of 
the  national  acndeiuy  did  not  iiichidc  in  its 
reeniiiniendntiont  tin.-  suggestions  fuiind  in  the 
report  of  the  tecrelnry  of  thft  nnvjr. 

But  nil  things  considered,  there  socina  Lo  lie 
sotind  reason  in  the  policy  of  the  leerctary, 
"that  the  olIiLvrs  and  seamen  of  the  navy 
should  be  employed  to  perform  all  the  work 
of  the  n.ilional  gorerumeiit  upon,  or  in  direct 
conneetion  with,  the  ocean."  An  arraogenient 
by  which  llie  geodetic  and  geological  surveys 
occupy  Oieniselves  with  oiir  land  prtsse-taions. 
while  a  bin-caii  in  the  navy  departuicut  deter- 
mines what  we  ne«d  to  know  of  the  ocean  and 
its  ehorce,  doc*  not  seeui  irrational.  Il  would 
involve,  of  course,  cortnin  changes  in  the  de- 
partments in  the  direction  indicated  by  the 
possible  element  of  drUIciilty  above  tintncd.  It 
is  absolutely  essential  to  tlic  sucoe-ss  of  audi  a 
policy,  that  the  scfontiflc  naval  bureatt  which  it 
requires,  should  not  be.  except  in  iu  subordi- 
nate olUces.  a  train ing-scliool  fov  naval  o)llc?ers. 
Its  work  intul  he  diit^cled,  and  for  the  greater 
part  carried  oui  by  inea  permanently  employed 
for  llicir  spoeinl  tAsk<t,  ns  is  the  ciwe  in  the 
eoa-il  aiirl  geological  surveys,  U'iihuut  this, 
lliere  would  be  little  gaiu  of  rcouoniy  or  iini- 
formity,  and  malLers  would  far  Iicttor  rest  as 
thoy  now  .iic-  If  the  change  wei-c  mfidc,  there 
wonld  be  ranch  outers"  in  certain  (iiiarlera,  and 
perha]iti.  for  a  time,  some  injustice  hanlly  8e]>> 
arable  fntni  so  eou'^iilorable  a  revolittioii ;  hul 
tiiese  dillhTultics  would  be  only  of  a  pemotuil 
and  temporary  nature,  and  not  inherent  in  the 
cn-to.  Onec  accomplished,  we  should  look 
back  witli  wonder  on  the  preheat  slmnge  orilsr 
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of  tJiiiigs  ill  wtiirh  our  iiuvy  is  iiilruslcd  rrlth 
the  exploralioii  nl"  |.lie  deeiier  seaa  and  the 
i»ft|>l»ing  of  fiir  distant  t-ojisls,  whilo  it  is  held 
unfit  to  survey  the  nhnl lower  waters  of  our  own 
shuivs. 

TiiKKh  I'  (iiuhiiWy  no  olhur  subject  iii  whk'h 
pi«ctice  Uij^a  so  far  behind  knowledge  &6  it 
(looti  in  lh«-  teaclitii^  of  mnall  cliildn-n.  niiil 
cspecintly  in  roiintry  silioolo.  TIik  InU-st  iip- 
giliuuci^s  in  i-tfcUii'iil  upimnitus  an  no  xcionci- 
iuvented  uad  tc^tvil.  Iliaii  tlicy  are  brought 
into  use.  and  iiiiJti'ae'de  what  were  good  a^- 
pl!uti(X*«  yi-»tci'(l»y  ;  hut  tin-  aiill([iiat«il  w,-u' 
of  tcnvhiug  Brithiiielic  and  reudiiig  is  ftttll 
almost  iiiiivrrnal.  tn  spite  ut  Us  liuviiig  been 
proved  nguiii  ntn)  ii^iiin  tliitt  llify  ciui  \>v 
taught  by  a  ecientitic  method  in  hnlt'  tlic  time. 
It  was  a  witty  Spiuiliird  who  said  tliat.  Ilii- 
reason  Eikglish-speakiiig  ptople  are  wj  illogical, 
ia  that  ihoy  Imvc  lo  luurii  to  spt-ll  when  tiicy 
lire  youii^.  The  wonder  daily  growa  tliiil  theii- 
in-ilrtietiuii  in  arithmetic  do*'H  not  wliolly 
destroy  whnt  icsidue  of  ivimoii  tluMi'  sjH'lliiif; 
hftft  left  heliind.  \  marked  tuid  mnc-li-iieedtrd 
ehaugi'  wus  hixiught  uhoiit  in  iOngluiid  by  tlif 
Asaociatiou  for  the  iniprovemt-nl  of  bread-iuidi- 
ing  ;  nnd  tlieic  ia  no  doubt,  tliul,  by  n  vigui-oud 
associated  efPurt. — by  holding  public  meet- 
ings. 1m'  dislriiiutinv  pamphlets,  and  by  all  Uto 
usnal  infniih  of  agitatiou,  —  nomelliiiig  niiglit 
be  done  to  nwakeii  school-comrniltee  uieii  aixl 
superintendents  10  some  seutte  of  rcsjwnsi- 
bility.  There  in  ub  better  Held  for  llie  inltt- 
aionary  encigy  of  those  peraoui  who»e  (Irst 
interest  ii*  in  tht^  rnninied  and  tortured  of  llii-ir 
own  conntrv. 


Meantime  the  Society  lo  cncounigu  study  iit 
home  could  do  no  better  work  lliati  to  otfor 
I  course  in  pc.<dagu«i(-&  to  |>rimnr>--school 
ohers.  The  teacberi'  of  conulry  Behools 
*ro  often  iutelligeut.  and  eager  to  lesm  :  Init 
it  would  he  asking  too  luneli  Lo  ex|i«L>t  eauh 
one  to  dispover  for  herself  methods  of  teach- 
ing that  biLve  only  been  |>erfected  by  mnny 
geoerntions  of  experience.  To  put  Ihcm  in 
the  way  of  ix-adiiig  a  few  inspiring  iHwks  ou 


the  subject  would  oflen  be  to  work  »  transfor- 
mation in  them.  This  suggestion  is  made  by 
tbe  cirenlar  of  information  tu  regaixl  to  rural 
schoniB,  recently  sent  out  by  the  Ibircnn  of 
etbiealiot).  That  eii-uular  itself,  if  it  were 
widely  di^lribiitol,  would  do  ;t  great  deal  o^ 
gooii  by  meaii?»  of  the  model  h-awns  in  arith* 
niolic  which  it  rvprlnte  from  the  report  of 
lilt-  MassaeliiiM>lt8  )M>nrd  of  edncntioii.  Tlioy 
iniiMt  Ite  in  the  iiuluve  of  a  i-vrelnUon  lo  inosi 
untrained  teiicheis.  It  is  n  [iity  rhat  the  com- 
piler of  tlic  circiiiui:  uould  not  l!ud  an  equally 
good  and  explicit  description  of  the  modem 
art  of  tenehiliif  Uow  to  reiMl. 


UCTTEHS  TO  THE  EfilTOn. 

Tli«    ralalion  o(  form   to  tlai«   of    maturity  In 
cuctilent  roots. 

Ma.nt  incix  siroin  it<  imlicjile  iIlU  n  direct  reUUon 
cxiiu  butwccii  llx-  furiii  of  (•iH'.iilviit  rooia  luiil  lIiHr 
tliiii'  o(  tnntiiriijr  in  tbi-  ■lin«>ri-iit  viirieliM  of  tlio  tmite 

Ill  Uk-  «prhi)!  (if  1f*;{  a  few  lyjjlcul  rwU  of  ihn 
■  Uiiiahollowcniwn'anil'Oirter'Bnew  Usliexe'  imn- 
itip  wrtT  act  out  for  sclvI  In  ilic  ^rtlen  of  tTi«  New- 
V«rk  iiKncullunul  eApcnmi^nt-ttjitiaii,  with  i>tliern>itla 

r-elOffWil    from    r;i<jli    of   thiM«    vnricl.io,    wli(i;ll   ircn? 

slioi't  >i»1  (bU-k.  n|>i>iv>uchln«  lo  iDpiforni.  Xt  \\\i- 
fliiMi'i-til.iIks  ilfivUipoO.  tlitae  U-'im  ilii'  sliiiri,  ilik-k 
riHils  ill  bocli  of  lilt  vadeiii-»  men-  i-uiiiiili-niMy  eailivr 
ill  bluiiiiiiti^'  ihai:  tlir  luti»r  tyiiiciil  nxtta.  Tlii»  uti- 
uspocU'il  went  iircallod  ibe  fact  IIikI  the  '  n>und*  ■>( 
*  turn iTi-i-ootvd  '  |iAr*iiip  iii''itrli«riiiiIi.-vclupiiii!lt*r<JOt 
tliHn  till)  lutiK  vnrlntioB:  nlwi  that  In  ih*  '  kgyiiUaii  * 
ftiii]  '  wli|i'i'  l>iw[»,  tin-  ••iirlii"»t  iwo  varieties,  and 
tlie  'Fteiich  fiin-iim'  i-irnil,  ihv  varlleat  of  iU  kiiid, 
ilttf  ntuts  Atv  sliuricr  in  pr»[iDrtio]i  k>  tlieir  leiiKih 
titan  ill  oIIkt  vunvtic*. 

Prinift'J  ilpscrlplloDs  '  from  lliu  inoit  coroful  wrlture 
iipuii  i-i>g?lsl)li?s  hidlcaif  thai  h  ^iinilar  ntlnlion  trxtsl* 
ill  llif  onion  and  l(iml)i.  Thus  in  thv  union  i)i« 
axini  itijtntL'tiT  In  iiliicteeii  30-(-;illol  variHiRi  li  iioie«t 
ns  lc*»  tlinu  the  [iaii*vcrso  dlanif^ier.  Of  Ihetr,  five 
rtri'  called  'very  esrly,"  five  arc  called  'enriy,"  «cvcn 
'  tialf  earif ,'  one  '  rslhcr  oarlr.'  and  on«  '  raliior  lata.' 
Ill  s«vi-ii  9o-i^ai]«il  vurk'liM,  in  irhirh  th«  hkIaI  diani- 
*rlfre(iual«  or  enei^eilii  ihe  iraimviTM*  diameter,  flw 
are  called  '  laie.'  one  ■  tiix  i-«rly,'  .imj  onr  '  early.' 

Ill  adilUIcin  lo  those,  in  wliicli  thr  dimritslaoa  are 
giv«ii  in  fi^ur**,  the  '  bromi  T'*iiFriffr' in  dcscrlbwJ 
as  being '  v^ry  flat,'  nixl,  witb  one  eiceptfan,  i>  called 
'«arlie*liif  nil.'  The  Mnlfrmedlate  red  Weiht>Krte)d ' 
(i  dncrilK-d  a*  nmtrrir-il.  .tnd  tbe  'tiva  l>1iu)nir  m 
'  flat."  Both  iif  llii-»ir  art-  rnllcd  ■•■arly,'  'I'hw  "  farly 
white  sUver-skiniicd '  t>ni»n  la  divcrlbeil  m  'about 
Uio  MIDI'  diameter  ait  ili»  Nocrra,  but  thicker' 
(llirounb  [he  aicli},  and  Ih  «aiJ  to  hn  'a  little  lui 
eaily  tliau  the  Nocera.'  'Hie  'while  PoKugal '  It 
iiDleil  as  "  a  ItlUe  leaa  flut  than  Che  Niwyni  or  '  tufly 

'  Till'  <li'aiitii>il<ii<>  niamit'od  iir*  ttiim  Itnn'i  Klibt  and  ipir 
■Irn  vr^idbl^B  1*1  ,Knieiic»t  ttnA  frgm  T.vb  |iUnic*  potuirvi  vT 

Vllmurlii,  All  aril' ui,  •■  \Jit. 
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whil*  vil*9r*kiniiea;'  ft  is  also  a  llul«  Ims  eiirty." 
It  cnajr  b»  nntril.  furtlifr,  that  tho  )Ip«>ra.  r.iuidrath 
of  l1iilaiIi-Ip1i[iid«clMi}  thvir  '  axtn  earty  Iiloom»<lale 
]irarl,'  wlii.h  ts  mioiirlfAUy  flattentyl  In  form  to  be 
lli«  earliusi  uf  all  oniuiu. 

Id  tirentr  »-ca1Im1  varletlM  of  tlio  turnip,  the 
axial  dlametor  la  noi«<i  aa  less  than,  or  e()iiftl  to,  ibc 
transrerMi  rttaniel*f.  Of  lb«Be,  one  ii  ralleil  '  v«ry 
rarly.'  nine  are  call«l  'early.'  one  Is  calieit  '  ralhcr 
eariy,'  anil  flvc  arccallrtl  *  lialf  ea/lf.*  In  foiirtocn 
rarlotln  tho  axial  ilitlancv  if  notc<l  as  grrntor  than 
Ilia  traoKVoraft  iliamctirr.  Of  tlii-M,  olio  i*  called 
'lal«.'(>n«  'a  Utile  iat4^,'on>  'innlium.' live  amcalled 
'half  vaily,*  tbnw  ■  niili4>r  early.'  ami  thrMi  '«afl)r.' 
The  'nxic*  [ilat  tie  inai  tin  Munich, '  <l«9cribed  u 
Irtlns  'very  tnui-li  flattriiMl.'  in  !<ui(l  to  be  'unquo- 
tionahty  tb«  ettrlkot  vf  liiniipi..'  Tiie  '  miigR  <1« 
Uilan,'  called  't«t;-  llni.'  Is  pn>nnunced  'one  of  ibe 
parilest.'  In  the  niajiirlty  of  tho  Iniig-rntMixl  liirni|M 
Iho  sea«n)  ot  maturity  i»  not  iintPil.  —  ii  fart  in  iliM^If 
anxgrnirp ;  fur IIm-  mitrp ilcprwiH-*!  f onn«  winilil  Imnlly 
bfl  noted  aa '  early,'  if  tli>:y  were  not  earlier  tliau 
otbort. 

It  maybe  objected  to  thti  hypolhesi*.  ihal  a  root  or 
balb  tbat  grows  In  a  ruitn<l  or  l1uilen>M  form  wonlil 
naiar^lly  auoiicr  aoiuira  tlie  requisite  bIec  (or  table 
use  than  one  ibal grows  )one  anil  slenrfcr ,  and  tbatthLi 
tad  aloDv  is  not  sufflciutit  to  indlralv  a  phyaioloKical 
r*latloo  bfrtwc*!)  tin-  l(in»  of  tbu  root  ami  itn  tim«  of 
maturity.  Tb^  lini«'  of  ih<-  Hint  blnuni,  and  the  Qrst 
ripe  «e>l  in  iUffttn-nt  vari«l]«»,  mark  dellnilfl  Mages 
of  deTelu|iTneiit,  wiilcli,  ne  luay  assume,  ara  lot 
depeiMli  ni  u|h>ii  i1i«  inlbience  tit  sc lecilon.  If,  ttiCEc- 
fore,  i*e  fiQ>l  lli.'kt  Lli«  llini>  of  bloom  and  of  «notl  mn- 
InriiT  baar  n  relation  to  ttio  fomi  oT  the  roi>(.  we  liave 
»(!.'■  ■  I  iilcim'  in  f.-ivnr  of  our  lijpolbesiH.  Vft- 
h.i  '.  from  D'ciirih  of  llti?  aintlon  nticb  dnla 

aa -,    -1  iIm-.  jHiiiii,  wllb  llie  resulla  notril  in  lb« 

fol lowing  table:— 
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In  thtt  radMiEfli,  tboM  have  licen  call<>il  '  lun^-ruot- 
mI  '  In  which  llu  Mtlal  diniiieter  excvMleJ  lliv  Irana* 
yaxae  diameter.  In  the  b«eC  and  cairui  (li«  dlTisloo 
WW  DceeBavlly  moraMrMlfmij,  Imt  l^to  BhoctMt-rooted 
rariettea  w«n<i.-alb!d  r««pi)cliv«ly'turni|M»ba]>«d'and 
'ihorL'  It  it  nvidrnt  that  tlio  fl^in.'*  giToninlbc 
l«lil«  BuMain  ilvn  bypoibimiK,  •»  far  nii  ihay  ifo.  Ob- 
Mrratinn*  madn  tti  ibn  utaiion  pirdiMi  unon  many 
rarictlca  of  beet,  carrni,  iniion.  r4>iiaii,  and  paraniii, 
Indleale,  tliali  in  K^i'^-'ral  Ivrms,  tlit;d<;j;n.'«  vfearlloeM 
la  proportional*  t"'  Itiv  degr<«  of  'naliii>*>'  "f  tbo 
mut.  ttiough  exi.'eiKions  are  not  Ti^r^  uncommon. 


Should  further  rvldeocfl  Mtabllah  ihb  hypoHiMliu 
tf«  have  a  valoable  gnid«  for  Beledlnn  In  iirodut^lng 
new  varl«tt«a.  We  may  not  only  iKipi-  Ui  iiw-irane  our 
enrlier  tarictic*  by  nelwt inc  iV-  mon-  tlait<-iiwl  roota; 
but  by  rendcrinf:  the  ro^ts  vt  tbe  ciirlii->t  Imtg  tarl- 
«tiv<  xhort  iliro<i|{h  selection,  or  poMlhlj  ilimuch 
tnlliienco  of  croasfenllizailon,  w«  may  feasonatily 
linpD  to  secure  caill«r  rnrleiles  Ihan  hare  a*  yet  been 
(ibtatiieil.  For  examptc:  tbo  'early  k>ni:  tcarlcl* 
radbh,  tiioHgh  ii  haa  a  long  nionilerroot.  Is  Karcdy 
jeat  early  iban  Ibo  'i-arly  s-^arlct  turnip-rooted.'     It 


woul>l  apnoar,  thi-rrfori^,  tbat  in  ihia  varkty  we  hate 
iiMiTpni  (or; 
Tlir  moU  of  Uiii  tuiiciy  var)'  conilileratity  In  tblck- 


(or  an  earlier  r^uliih  Iban  U  at  present  luiuwu. 


n«*»  an  mniiinnrtl  uitli  the  length.  By  actccllug  for 
Mcd  tbn>u£b  a  Heiltts  of  Keneralloiia  the  roolfl  baring 
th«  |[reat««t  proportlonaTdUnMter,  w«  may  bopa  10 
[•romat«  Mullnw*.  Bxpflrlmanis  in  thte  line  an 
already  tn  progreta  at  our  station. 

ExMKTT  s.  Qorr. 

K.  r.  ■crttntlarBl  <iptrlneiii«ail4i), 

Domaa  moiint«d  on  cannon-balls. 

The  chief  objection  ur^vA  aoninK  the  mounliuF;  of 
rotatory  dome*  nn  cannon-balla  is  tlin  dlfliculiy  ea- 
|)«Tleni?«xl  III  ke^ng  the  ItalU  at  eijnitl  iliHtaitcw 
apart.  If  the  dome  la  mueh  iivml,  lliU  nlijeciion  I;g- 
comcs  a  scrioii*  one;  an>l  n'>  (bimc  -•>  larp.'  tlui  It 
would  rcqatixmorv  than  f'>ur  ImKii^vuld  t^  niMunl<Hl 
In  t hit  manner.  If  ibeiilll  and  llie  b<>d-ptate  of  the 
dome  are  *o  well  built  llial  Ihny  retain  their  ligiira 
sensjbty  [lerfecily.  :iuJ  Uie  tnu-k  i«  kept  ihorougbly 
clean.  iLe  'alls  will  onllnarily  not  be  found  to  rhaiice 
tlit-Ir  nUilvi.-  position  very  mud),  exc«pt  durint;  tbe 
winter  t«a»<>n.  \t  (his  time  of  tbe  yrar,  an'l  under 
f.ivoriible  f^onditiitn*  of  temperature,  ibc  Hue  snow 
wbicU  \»  ntu-n  ilrivuii  Into  the  obeerrntory.  nntter- 
iii>atbtbe  dome,  vt  ill.  If  allowed  to  remain  in  ibrlrach. 
fonn  an  icy  coating  orer  the  balb  as  ibey  psA)  Ihmugli 
it.  no  laatlcr  what  the  wetabt  of  ib«  domo  way  be. 
Under  «uchcoodltloiia,  If  tuo  dome  la  forcibly  moved, 
the  laeru»t»d  ball  will  often  change  lis  rtlaiU-e  paal- 
llon  several  fepi,  thereby  |>erhap*  tmpi-rillUit:  tbe 
safety  of  the  dome.  Davii*  1'.  TodIi. 


.1    aVF.W    plan   for    the    SCtKSTIFiC 
ASSQGIATtOSS   OF  BOSTON. 

A  Miuirr  time  ago  w«  roreircd  to  thn  rliHlcnlly 
of  obtaining  n  rcnaoaabie  allttiitlanco  ai  the 
tnt'tiUngs  of  arientilic  scxniilies  In  Boston,  nml 
fouod  otic  obstJiclf  to  be  the  cotii[KiraUvc  iii- 
(Veqiwuc^'  vritb  which  our  ocicntiflc  men  omc 
into  gcucfal  conUiet  with  cue  another  and  nilh 
tbe  imblic.  To-(inj'  we  propose  ono  oxiemnl 
remedy,  which  may  serve  in  time  to  Iwttcr  this 
state  of  thinga  b>-  multiplvinfc  the  opportuui- 
tjea,  uihI  ao  iocceasinj^  the  ohanoes  of  contact. 
By  it  wc  beli^rc  thnt  mrtonly  8cieiic«,  but  llw 
whole  conrnitinity,  will  be  tlic  giuncr. 

Onr  pUn  coiisisU  in  Uie  coucentrntioB  of  tlie 
principal  scholaily  iualiltitions  of  llii>  Hly  in  a 
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quuter  mosl  reiuUIj'  rcavlied  from  the  miburbs. 
irbere  most  of  llie  memb€r»  reside.  Apart 
from  ('ainlnitlge.  thn  mcinhers  arc  Tar  inoro 
largely  distribulcd.  than  cUcwhcrc.  along  tlic 
lines  of  Ui«  Iwo  mUwEj-s  wiiieh  have  their 
fitaUuns  ID  thu  '  Back-Uuj  '  dislrict ;  mid  LhU 
region  will  be  direciiy  cHtfred  hy  the  «ew 
bridgB  wbicli  is  to  connrrt  Cambridge  with 
Bo«ton.  The  Mn(«»AohniM.-ttd  institntc  of  t^li- 
nology  Willi  ila  Society  of  avis,  the  Boston 
socit-ty  of  iiutiira.1  hislory,  und  the  Mt>i.U<;ul 
school  of  Harvard  college,  are  ali-cndy  there. 
Here,  too,  is  ttii;  Mnsouin  of  Gac  nrts;  uihI, 
most  impoTlntit  of  nil,  to  it  will  shortly  be 
remove*]  the  Fiiliiiu  library.  Tiie  a[]tiar«  coii- 
Uioing  the  Medical  school  nml  the  site  st^ciirt-d 
for  the  I'tiblii;  library  has  i-cmaining  U|x)ii  it  a 
vacant  lot  large  cuougli  for  m  building  answer* 
ing  nil  probable  needa,  ami  aeomingly  reaerved 
for  IhiM  very  ]Hir|]08c.  It  In  not,  huwcvui'.  thv 
only  available  place. 

Hen:,  then,  let  us  cuiistnict  a  Src-proof 
bnilding  of  fair  proportioas  nod  creditable 
aB|i(9et,  having  one  long  oide,  ix-oioveii  from 
the  street,  devoted  to  a  well-Hglited  book- 
stack,  and  the  rtat  to  larger  and  smaller  hnlU 
and  otGocH.  Each  floor  could  be  dcvotiid  to  n 
aitigle  institution,  witli  its  portion  of  the  book- 
staok  to  itfiolf ;  or  it  migbt  be  Bhsred  by  two 
or  more  smaller  societies,  which  eoiild  choose 
whctlicr  they  would  economize  their  resources, 
—  perhups  by  placing  their  libraries  under  od« 
administration,  perhapii  by  occupying  on  aiiu- 
c«tit«ivi>  I'VPiiiiig*  tlie  Himc  nic-eliiig-room.  — or 
wheLher  they  would  remain  &a  independent  as 
if  in  n  separate  building  of  their  own.  My 
relegating  ihc  larger  part  of  its  library  to  its 
sbafF-  of  the  stack .  each  society,  with  it»  choicer 
books  ftnd  it»  siwcial  appiirteiiBnct'*,  could  mnke 
its  nirn  apartment  doubly  as  nttraclive  as  now. 
If  feasible,  u  common  )>cnodicul  room  oould 
attract  the  renders  of  oU  the  societies.  Hucli 
story  uhuuld  be  iiuickly  nccessable  by  an  eleva- 
tor. The  rooms  should  he  hi-ateil  by  stenm, 
nnd  every  asAcnibling-room  hare,  in  atldition, 
HD  o|}CD  fireplace 

Under  this  hospitable  roof  shoidd  be  gatlt- 
^red,  first  of  all,  the  American  avsderuy  of  urtti 


and  Kcicnoes.  With  its  more  than  twenty 
thousand  volumes.  It  lias  nhogethcr  outgrown 
ita  pi-esent  illy  ventilated  gloomy  nuarttrs, 
and  mvMX,  perforce,  soon  tofac  it»  Sight  to 
roomier  |>arta.  Next,  tlie  MasHachuiietts  bis- 
lorical  HOcivty,  the  aged  members  of  uhich 
liavc  now  lo  i'limh  three  flights  of  spiral  stair- 
case to  attend  a  meeting,  or  eonsult  a  book, 
in  a  biiiUling  soon  likely  lo  he  taken  from  them 
by  the  city,  and  where  ila  preciouti  collectionH 
of  Home  thirty  Ihonsnnd  volumes  are  eudan- 
gei-ed  by  the  immeiliate  proximity  of  a  theatre. 
Xexl,  Ihe  L-ollcctions  of  the  Itoslon  mediciil 
library*  association  (tiftccn  tUoiisaad  volumes), 
now  including  llio  library  of  the  medical 
school,  where  nei^rncss  to  thU  school  would 
advantage  all  parties.  Next,  the  library 
of  the  Iknton  society  of  natm-al  history 
(some  twenly-tlvc  tboiisjind  volumes),  which 
has  outgrown  Its  pn'sent  (quarters,  and  whieli 
would  be  more  useful  in  closer  proximity  to 
other  libraries  ihan  in  immediate  relation  to  \la 
muBcum:  this,  however,  being  already  in  that 
general  vicinity,  is  IcsH  important  for  the  plan. 
Finally,  this  building  should  nccommodate,  for 
meeting-room  at  least,  if  not  also  for  their 
&niallcr  librarin».  other  societies  of  kindred 
aim.  some  already  qiiartertnl ,  others  iti  aeareli 
of  an  a  hiding-place,  —  the  Society  of  arts,  the 
Appalschi.iii  mountain  club,  the  Boston  society 
of  architects,  the  Amcneitn  soeicly  for  iiay- 
clilcnl  research,  the  Boston  branch  of  the 
Archaeological  institute  of  America,  the  New- 
Engltiiid  meteorolngirnl  society,  et«. 

Then  there  is  a  nameless  unoi-ganizcd  scien- 
UHc  club  in  the  city,  which  has  monthly  dinners 
here  nnd  there,  nnd  whose  niembei-s  come 
together  merely  to  meet  or  to  honor  a  guest 
fixim  a  distance.  Conld  this  be  enlarged,  or- 
ganize, and  have  lis  hendqiiartera  in  this  build- 
ing, il  would  give  additional  reason  for  adding 
e,  restaurant  to  Ihe  allraelionB  of  the  place, 
where,  fVom  among  the  riequenters  of  theae 
associated  (bnt  not  amalgamated )  libraries, 
from  those  who  visit  the  Public  library  for 
research,  troia  among  the  out-of-town  iustnic- 
tors  of  the  niedicAl  school  nnd  ibe  techuologicfil 
institute,  one  would  dnilv  meet  at  luncboon  or 
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at  dinner  some  agreeable  companion.  A  con- 
verBation-room  could  be  added,  and  the  place 
become  a  general  rendezvous  for  scientific  and 
literaiy  men ;  and  these  rooms  could  be  so 
arranged  as  to  admit,  on  precious  occasions, 
of  being  thrown  together,  so  as  to  banquet  a 
Hnxley,  a  Helmholtz,  or  a  Pasteur  in  a  suit- 
able place  and  manner. 

If  we  look  for  a  suitable  name  to  give  to 
the  edifice  which  shall  be  the  free  home  of  the 
arts  and  sciences  in  Boston,  what  can  better 
represent  its  local  history,  its  exalted  science, 
its  *  divine '  art,  than  the  name  of '  BoworrcH '  ? 
"■  Bowditch  hall,'  then,  let  it  be ;  and  let  those 
in  Boston,  and  they  are  many,  who  honor  the 
sciences  and  love  the  arts,  make  this  more 
than  a  name,  and  help  the  advancement  of  all 
these  varied  institutions  at  once  by  securing 
them  a  common  and  a  fitting  home.  The  so- 
cieties can  doubtless  bear  a  part  of  the  ex- 
pense ;  but  the  plan  is  too  large  for  them  to 
carry  oot  unaided,  too  fair  to  fail.  What  other 
plan  could  promise  such  solidarity  of  all  high 
interests?  What  better  fitted  to  restore  the 
ancient  prestige  of  Boston's  name? 


IS   THERE  A   CORREI-ATION  BETWEEN 
DEFECTS   OF  THE  SENSES  f 

People  sometimes  assume  that  a  defect  of 
any  important  sense  is  balanced  to  the  indi- 
vidual by  the  increased  perception  of  the  re- 
maining senses.  For  instance;  it  is  often 
thought  that  deaf  persons  have  better  eye- 
sight than  those  who  hear,  and  that  blind 
persons  have  better  hearing  than  those  who 
see.  The*  returns  of  tlie  tenth  census  of  the 
United  States  (1880)  concerning  the  defective 
classes  show  clearly  the  fallacy  of  such  a 
belief.  They  Indicate  that  the  deaf  are  much 
more  liable  to  blindness  than  the  hearing,  and 
the  blind  more  liable  to  deafness  than  the 
seeing. 

About  one  person  in  every  thousand  of  the 
population  is  blind,  and  one  in  every  fifteen 
hundred  deaf  and  dumb.  Now,  if  these  pro- 
portions held  good  for  the  defective  classes 
themselves,  we  should  expect  to  find  one  in  a 
thousand  of  the  deaf-mule  population  blind, 
or  one  in  fifteen  hundred  of  ilie  blind  popula- 
tion deaf  and  dumb  :  in  other  words,  we  should 
expect  to  find  no  more  than  thirty-four  blind 
deaf-mutes  in  the  country  ;  whereas,  as  a  mat- 


ter of  fact,  no  less  than  four  hundred  and 
ninety-three  blind  deaf-mutes  are  returned  In 
the  census. 

In  the  following  table,  I.,  I  present  an 
analysis  of  the  doubly  and  trebly  defective 
classes.  The  information  has  been  compiled 
from  the  published  statements  of  Bev.  Fred. 
H.  Wines  (who  had  charge  of  the  depart- 
ment of  the  census  relating  to  the  defective 
classes'),  supplemented  by  unpublished  infor- 
mation kindly  Airnished  by  the  census  office. 

TABLE  I. 

Analyna  of  the  d^ective  claggen  aa  relumed  in  the 
lentk  cemug  of  the  Vntled  StaUa  (18S0). 


Deaf  and  dumb' 3U.9<>& 

Blind 48.721 

IdloUo I       73J70 

Iniuuie 01,133 

Total  •IriKly  d.-rccllTB 

Doubly  tlf/tctlvt.  I 

blind  deaf- muUK MS 

Idiotic  deaf-mutt» I  2.121 

iDune  deaf-mutes 288 

BIlDdldlolB I.ISS 

Inunu  blind S2S 

'I'oMl  doubly  dtfeclit  V 

Treblii  drftctitr.  I 

Blind  Idiotic  dcsfmutea     .....'  211 

Blind  Inurne  dnr-muloa 30 

Totnl  trebly  defective j    .    .     . 

Total  defective  population     ...... 


S43,21» 


4,SM 


S4T 


24S.816 


■  Tbe  'deaf  and  dumb 'bBTenuutbernnturBlderectuTG  that  of 
deafDUH.  Tbcy  are  alisply  perei>na  wbo  ani  deaf  from  childhood, 
and  many  of  them  are  only  ■  hard  of  hfarlnjj."  They  have  no  da- 
feet  of  the  vocal  organi  to  prevent  them  from  BpeaUng.  Acblld 
who  cannot  hear  our  language  niih  autBclenl  dlatlnctncM  lo 
Imltnleit  remalni  dumb  until  specially  Inatnicled  In  the  dm  of 
bin  vocal  organii.  In  the  abore  Cablf,  the  '  deaf  and  dumb  '  are 
therefori'  cluilflad  with  ihone  bavlng  a  alngti.-  dcfeut. 

In  the  following  tables,  II.-VII.,  I  have  re- 
duced these  figures  to  percentages. 


TABLE  IL 

Percentage  (j/"  the  population  of  the    Uni 
who  are  dtifeeliee. 

led  Slaten 

ToUla. 

Percentage. 

33,878 
48,928 
7a,SB5 

91  .eu 

0.M75 

o.oa7s 

D.tl>33 

0.1833 

240,819 
49,»08,9«7 

a.4»2l 

ecwra 

M,IS&,7S3 

100.0000 

■  Bee  Amrrican  aanali  o/  Ihi  lira/  and  dumb  Ut  Jiinuary, 
188&. 


128 


SCIENCE. 


[Vol.  v.,  No.  106. 


TABLE  III. 

Percentage  qf  the  deaf-mvie  popvlation  who  are  ollter- 
vsiae  d^ectiee. 


Tot»Is. 

Percentsge. 

Deaf-mut«>re[nnied  u  also  blind   .     . 
Deaf-mule*  relumed  as  alio  Idiotic 
Deaf-mutet  returned  u  also  Inuine 

4S3 

3SB 

1.U 
8.90 
0.38 

Dmf-mutei  returned  u  otbemlae  de- 

2,SS3 

30,eg& 

8.51 

Deaf-mulei  relumed  aa  (impl;  deaf    . 

91.10 

33,BTB 

100.00 

TABLE  IV. 

Percentage  of  Vie  blind  population  who  are  otherwise 

defective. 


Totala. 

Percentage. 

Blind  persona  returned  aa  bIpo  deaf 

493 
1.403 

1)58 

1.01 

Blind  periona  returned  as  also  Idiotic^ 
Blind  pertoni  returned  an  also  iniane, 

2.8T 
1.14 

Blind  peraona  relumed  hb  othemlie 

2,20T 
48,721 

4.50 

Blind    persons    returned    aa    Bltnply 

95.49 

48  928             100  00 

TABLE  V. 

Percentage  of  the  idiotic  population  who  are  otherwise 
dejeclive. 


Totala. 

rcrccnta^. 

1 
IdlQM  returned  aaalao  de^f  and  dumb,            2,339 
Idiot*  returned  aa  alH)  blind    .....         I.t03 

3.04 
1.82 

Idlote  returned  aa  olberfriae  defective,          3,525 
Idlou  relumed  na  aimpl;  Idiotic      ■     .  \       73,370 

4.68 

95.42 

100  00 

TABLE  VI. 

Percentage  <^  Ihe  Insane  population  who  are  olherviise 
defective. 


Totals. 

Percenlage. 

Inaanc  peraona  returned  aa  alio  deaf 

398 
558 

0  32 

luaane  peraona  relumed  aa  alao  blind, 

O.Sl 

Insane  persona  returned  as  ollicrwlae 
defective , 

Inaane  persons  returned  aa  simply  In- 
sane     


Total  Inaane 


82« 
91,133 


91,959 


0.90 
90.10 
100.00 


TABLE  VII. 

Percentage  <if  the  doubly  d^eetive  who  are  also  trebly 
d^ectize. 


Of  403  blind  deaf-mutes,  217,  or  14.03  %,  are  returned  aa  alao 

Idiotic. 
Of  403  blind  deaf-mnles,  30,  ora.00%,  are  returned  as  also  Inaane. 
or  2,339  Idiotic  deaf-Diutes,  21T,  or  9.23  %,  are  returned  aa  also 

blind. 
Of  208  Inaane  deaf-mulei,  SO,  or  10.07  %,  are  relumed  aa  alao 

blind. 
Of  1,403  blind  IdloU,  217,  or  15.47  %,  are  returned  aa  also  deaf 

and  dumb. 
Of  558  Inaane  blind  persoDa,  SO,  or  S-3S  %,  are  relumed  aa  alao 

deaf  and  dumb. 


The  tables  seem  to  indicate  that  in  the  case 
of  deafness,  blindness,  idiocy,  and  insanity, 
some  correlation  exists ;  for  persons  having 
one  of  those  defects  appear  more  liable  to  the 
others  than  persons  normally  constituted,  and 
doubly  defective  persons  appear  to  be  more 
liable  to  be  otherwise  defective  than  persons 
having  a  single  defect.     For  instance  :  — 

(a)  Of  .'«,I55,T83  persona  In  tbe United  Slale«,24e,8ie, or  0.4021%, 

are  defective. 
(»)  or  :U6,8I6  Uefeclive  pcraons,  4,507,  or  l.BS  %,  are  doubl; 

defeellve. 
(c)  Of  4,597  doubly  defective  persons,  24T,  or  5.3T  %,  are  trebly 

Uefecllvc. 

The  results  obtained  above,  I  think,  merit 
the  consideration  of  scientific  men,  and  are 
calculated  to  thi-ow  light  upon  the  subject  of 
correlated  defects. 

'  Although  the  proportion  of  the  insane  who 
are  deaf  or  blind  is  abnormally  large,  the  evi- 
dences of  a  correlation  between  insanity  and 
the  other  defects  noted  above  are  not  well 
marked  ;  but  in  regard  to  deaftiess,  blindness, 
and  idiocy,  a  marked  correlation  appears  to 
exist. 

1.  Deaf-mutea. — There  are  fourteen  and  a 
half  times  as  many  blind  persons  among  the 
deaf  and  dumb  in  proportion  to  the  population 
as  there  are  in  the  community  at  large,  and 
forty-six  times  as  man^'  idiotic. 

2.  Blind. — There  are  fourteen  times  as 
many  deaf-miitcs  among  the  blind  in  propor- 
tion to  the  population  as  there  arc  in  the  com- 
munity at  large,  and  nineteen  times  as  many 
idiots. 

3.  Idiotic. — There  are  forty-three  times  as 
many  deaf-mutes  among  the  idiotic  in  propor- 
tion to  the  population  as  there  are  in  the  com- 
munity at  large,  and  eighteen  times  as  maiiv 
blind. 

The  apparent  correlation  between  deafness, 
blindness,  and  idiocy,  may  possibly  indicate 
that  in  a  certain  proportion  of  cases  these 
defects  arise  from  a  common  canae,  perhaps 
arrested  development  of  the  nervous  system. 

It  is  of  course  possible  that  some  of  the 
persons  returned  as  '  blind  deaf-mutes '  may 
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bave  lost  sij^lit  tuul  licnring  rroin  llie  snmc 
disease.  Tti«  returns  have  not  yet  bc«o  suf- 
tldeiitly  »milrzo1  loL'iiublc  iia  fYcii  ici  separate 
Ilic  coiigunital  rruiu  tlic  ailrenlilioiis  cases. 
Wc  cannot  therel'ore  tell  at  the  present  lime 
how  Tar  th«  cvidfuccs  of  currc-laiion  may  be 
wenkeuM  l»y  a  closer  iiispDctiuii  of  dcIaiU. 

Till'  lAfffn  number  of  deaf-inutfs  who  have 
bv«ii  chiEsiHed  as  idiota.  alno  8iigge(tl8  caution 
in  arc^i*ling  the  letiirnti.  I  ifi*iUly  met  ii 
yomig  \tu\y — one  of  Uio  bri.Lrhlo>!t  aiid  best 
^ImIs  of  the  Illinois  infititulion  for  the  deaf 
and  dumb  —  who  romincnnod  her  school-life 
in  an  idiol-nByliim.  She  wns  l.heri>  dUoovertii 
to  bt'  simply  deaf,  and  was  traiiafciTeii  to  the 
lustttulioD  for  llie  deaf  and  dumb  ai  JackaoD- 
vilk',  where  she  not  only  reeeire<]  a  good 
education,  but  wh3  sueoW fully  taught  to 
speak.  Not  only  are  children  wliu  arc  aimjily 
deaf,  Huui^tiiu&H  Hunt  to  idiot'SchoolK ;  but 
Idiotic  children  who  iicnr  pcrfcotly  are  often 
sent  to  in»(itutiona  for  the  di-af  and  dumb, 
when  it  becomes  tho  jMiinful  duty  of  ihe  prin- 
cipal to  uiidecftvc  the  paronta  as  ta  tlio  real 
condition  of  their  child.  The  dtlllcully  In 
distinguishing  these  two  classes  of  defective 
persona  arisen  frnni  tlic  nbscnce  of  articulate 
Bpe«A.  Children  who  are  deaf  from  infaiicr. 
ami  idiot«.  do  not  natiimlly  speak,  lint  fVom 
very  different  canoes.  In  thu  on«  ease,  the 
cause  is  lack  of  liearin>c;  in  the  otiiirr.  lank  of 
inlelligence.  The  judgment  of  niiKkilled  per- 
sonn  regarding  the  intelligence  of  deaf-mute? 
should  cviilunLly  be  ruceived  wttii  caution.  It 
!fl  only  to  be  hop«l  thai  the  number  of  idiotic 
dcnf-mtitea  returned  in  the  cenMi-i  has  been 
o\'er't.-«tiamted.  Ik'fore  accepliug  tbv  rosults 
as  tborotigbly  reiiaMo.  it  would  be  well  to  know 
whe(herurnul  the  |>erson3  who  wude  the  re- 
tuma  were  comiKitent  to  judge  iii  the  roatlcr. 
Alf..\ani>eic  Giiau^m  Kkll. 


EAUTHQVAKH   OP  JAN.  S,  1S8S. 

Till',  dally  piipors  of  .Ini).  3  rtmlniiicil  re- 
poru  of  a  slight  earthquake  in  Marylaud  au<I 
Virginin  the  previniis  evening. 

On  .tan.  4  circulars  of  intjiiiry  were  sent  to 
more  than  twenty  plac(4  in  the  vicinity  ot  the 
re|KtrU.-d  fthoek.  'ilic  fjuestioiis  asltcd  had 
reference  U>  the  time  of  the  shock,  it*  dura- 
lion,  number  of  shofka,  eharaeter  of  aooom- 
panylng  ooiite.  aud  ialen^ily  aceording  to  K 
given  -leale.  It  will  be  nei'L'>w,nry  here  U>i|uot« 
only  the  firNt  throe  of  Ihe  six  nuuibrrx  uf  this 
propoAcd  acalo  of  intensity,  which  arc  as 
follows :  — 


No.  1.  VeryUgkl.  —  XotSced  by  a  fcw  per- 
sons, but  not  generally  felt. 

No.  2.  Light.  —  Felt  by  the  majority  of  per- 
sonii,  rattling  wiudowa  and  crockery. 

No-  3-  jVodmtff. -SufflcicDt  to  set  tus- 
pended  objeclK  (cbamlcIJcrs.  etc.)  swingiog, 
or  to  overthrow  light  object*. 

In  response  to  this  circtilar,  se^'cnteen  writ- 
ten rc|iort8.  and  a  copy  of  Ihe  Lecsbnrg  Mirror, 
were  received  ;  aixl  from  these  rvplie«.  together 
with  reports  in  the  Xew-Vurk  Tribune  uud  in 
Science,  a  tabulated  t^ummary  wna  prepared, 
and  reprcsenled  grapbically  upon  U>e  aecom- 
pauyiiig  map,  pn  wliieh  are  marked  all  Ihe 
plftccA  from  which  any  rejiort,  eiUicr  manu- 
script or  ]>n-s.<«,  was  at  hand. 

As  is  tbejy?  shnwn,  the  northern  boundary 
of  the  region  offcctod  is  well  determined  by 
manuscript  reports  from  five  )i1ace!i  lying  be- 
yond iUt  limits.  The  inquiries,  which  might 
have  determined  iXa  limits  as  clearly  in  other 
dircctious,  fulled  to  elicit  niiy  n.-s|K»iise.  It 
u|>penrH  to  have  extended  very  little,  if  at  all, 
west  of  the  moiinlnins.  The  only  direct  report 
obt«iued  from  tlinl  region  was  fitiiu  Itoones- 
borougb,  Md.,  wbeiv  it  was  felt  near,  but  not 
in,  Uie  town.  The  Ijeegl)urii  Mirnir  stated 
seuerally  that  it  was  felt  in  ■Icflerson  county, 
W.  Va.,  but  no  reply  was  received  to  circti* 
lant  sent  there. 

The  cloiirat  approximation  to  tb«  true  time 
isprob-ibly  21  h,  12.1  m.  r.istern  time,  as  given 
by  \V.  C.'Winlock  at  Washiagton,  D.C..  with 
which  .igree  also  the  reports  of  W-  J.  drove 
nt  Lime  Kiln.  Md.,  and  W.  H.  Routxaliii  at 
Middletonrn,  Md.  Tliese  are  tlie  only  reports 
which  vary  from  21  h.  10  m,  or  21  h.  1-')  m.,  ex- 
Ci'pt  Fairfnx,  Va..  whldi  is  ^Ib.  &ra.,  and 
W.  II.  Dall  at  W'asbington,  wbo  gave  ^I  b. 
IK  m.  At  Adamslown,  Sid.,  two  ahocks  were 
reporle<l ;  and  at  Bnckeystown,  Md..  a  second 
very  light  shock  at  21  b.  45  lu. 

The  esliiiiales  of  duration  wore,  as  usual, 
vcr>'  difl(v>rdant,  varying  all  the  way  from 
tbive  spnmds  to  two  minutes.  As  the  tcn- 
deiioy  of  owiinary  observers  is  always  to  ex- 
aggf'Vale  thti  <-lemcnt,  tlie  unexpected  and 
exciting  nature  of  the  phenomena  making  the 
time  seem  longer  than  it  really  is.  probably 
ten  or  fifteen  aeconds  would  he  n  liberal  08ll- 
uiale  of  Ihe  duration. 

The  noise  accompany  lug  the  shock  was 
compared  to  that  mode  by  a  loaded  wagon 
passing  rapidly  over  frozen  ground  or  over  a 
bHdge,  to  distant  tliunder,  and  to  tlie  roaring 
of  a  cbiniaey  on  fire.  In  some  cases  (icrsons 
went  out  vt  ibcir  houses  to  see  if  their  cliim- 
neys  weie  not  burning. 
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Tito  nbook  KVi-me  to  have  Iil-uii  rnosL  scvuiv 
in  llio  Houtlicni  part  of  Frederick  coiiuij,  Md., 
wliert',  al  Petersville  utiil  Lime  Kiln,  it  readied 
No.  3  of  the  praposnl  soale.  At  iiio9t  places 
It  did  not  exceed  No.  2,  iitid  il  is  th<-refore 
called  ahovi>  a  '  llglil '  titiot'k.    There  ari»  «omo 


AMERICAN  MILK. 

SoMK  interesting  Tacts  liavc  eouie  to  liglii, 
(luriitg  the  in vestiga lions,  by  tb«  U.  S.  a^ri- 
cnltiirnl  btirtaii  of  ciiemisttj,  of  the  coni|)osi- 
tlonofinilk.     Tho  object  or  die  invpsligntion 


O  Not  fell.        f  Vfry  IIhI.1.        -^  Ushl.        «  Uudontte.        «  ^01  niK'ntd. 
tADTIIqtUIEB,  JitK.  3,    IBSS,  n  II.  IS  v.,  r.K. 


indicAtioDS.  Ritio.  of  n  fociis  of  inoroniird  intoii- 
■i^  in  the  sonthoru  part  of  Ihc  area  alTccted, 
H8  shown  !))■  the  reports  from  Wnrrenton  and 
Fairfax,  Va.,  but  no  confirmation  of  thew  wns 
obtnined. 

The  limits  of  tliv  shuck  and  its  Intensity  at 
various  places,  bo  far  as  rBfjorted,  are  imlitwted 
by  npiiropriatu  svniboU  apon  the  map,  to 
which  the  reader  is  referreil. 

C.  G.  RocKwoi>D,  ^xm. 


is  to  (lol«rfniri(.'  by  large  unmlicra  of  Anfllyscn 
made  nudcr  utiironu  <-onditii>ii8|  and  on  Kum- 
jites  from  various  sources.  Uie  average  eunstil- 
McnX*  of  Aiueriran  milk.  The  work  which  bus 
bceu  done  up  to  thia  time  hna  been  mostly  of 
n  local  Dstiire,  but  sulllcivQtly  extensive  to 
give  vsliio  to  Iho  rt-Eults  obtained. 

The  specific  gravity  of  milk  is  1.030.  When 
tbc  crtain  hiu  been  removed,  (his  number  is 
larger.     Twelve  9»mple«  of  milk   fruiii    Mr. 
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G.  L,  IligbygavR  an  aversgp  eppcific  grnvily 
or  1.0295.  Two  samplos  of  a  Jcwcv  cow's 
milk  suiil  l)y  tliu  L-omiuisHioiicr  of  agriniUiirt! 
markwl  I.OS;J.  The  milk  from  Mr.  W.  Blair, 
of  a  cow  fed  principally  on  c-nsiiago.  twenty- 
two  samples,  g;ive  e|»cdlii.-  ^luvtly  l.OlilH; 
same  cow  f«l  •  cliop  foal."  liaoen  analynea. 
1.310.  It  is  a  very  common  prucliw  U>  re- 
UMve  tbc  cream,  ami  tben  atld  wiiU-r  until  the 
milk  is  reduceil  to  it«  orli^inxl  duiisily.  For 
Ihia  rpason  the  ii8C  of  lint  laflomi^tt-r  for  deter- 
uiiiiiiig  tbf  purity  of  milk  may  It-nd  to  sorious 
I'tror.  It  is  also  iruc  ttial  peifct'lly  genuiuc 
milk  may  varj-  greiuly  in  (U-nsity.  Tlie  lirsl 
of  Ittv  milking  h  always  poorer  in  cream,  ami 
llrurtTorc  (k-nscr,  than  tlii>  last.  ITnless,  llicn- 
fon?,  the  oomlilions  iimlcr  wtiicli  tin-  eainpU*  of 
miik  IB  obtained  aro  known.  Hit;  niimhcr  ox- 
prrssiiig  ita  density  is  not  conL-lusive  in  respect 
to  fl«  geniiini-aeBti. 

Tbe  volume  of  cream  which  a  given  mi  lit  will 
atfonl  depends  ou  many  comUtion^.  Tmns- 
portatlon,  shape  of  vesoc],  temperntiirn.  and 
time  flowed  for  eroara  to  rise,  arc  the  chief 
causes  which  affect  the  crt-ain  volume.  A  re- 
tnarkahle  deen-aw  in  Uie  *ohime  of  cwain  has 
nlM  been  noticed  in  milk  xamples  ptirehsHi'd 
in  open  market.  Thiiteeii  Mtmple.'i  bonglit  in 
open  market  sliowed  a  percentage  of  cream 
of  seven,  Thirty-fonr  «ani)>1cs  hought  of  Uie 
dairyiDiim,  nntl  known  Lo  he  genuine,  gave  fif- 
teen Iter  cent  of  cream  by  volume.  This  curi- 
ous phenomenon  will  certainly  be  of  interest 
to  milk-bnyera. 

The  fat  in  a  milk  is  not  nlways  in  proi>ortion 
totheTolumclriu  percentage  of  cream:  there- 
fore tbe  determination  of  the  fat  (ether  ex- 
tract) gives  a  better  index  of  the  hiittcr-inaking 
value  of  the  milk  rhau  i^  »lfunled  by  the  vol- 
nme  of  tbe  cream  alone.  In  a  hundred  and 
seven  analyses  the  average  |)ercentage  of  fut 
was  nearly  five. 

The  sugar  i»  tbo  moftt  constant  constittient 
of  milk.  Over  two  hundred  analyses  show  an 
averages  percentage  of  ."lugar  of  milk  of  four 
and  iix-trnttis.  Its  determination  optically  ift 
quick  and  acenratc.  It  Je  the  safest  single  cii- 
terion  by  wliicli  to  judge  of  the  purity  of  the 
sample. 

Tbe  uaseine  of  milk  is  composed  of  several 
albiimiaoids.  No  attempt  at  sepamtion  of 
tJiese  bodies  baa  been  made.  'Ilie  average 
tiercentage  of  albumens  in  American  milks  is 
markedly  leas  tlisn  in  those  of  other  coniitries. 
In  the  nnalysies  made,  the  average  per  cent 
is  nenrly  (hi^ee  and  a  half.  These  analyses 
fihoir  that  the  niiIkH  of  the  United  Stfitcs  arc 
letter  adapted  for  butter  than  for  cbec»e  mak- 


ing. Tliey  arc  characierized  in  general  by  a 
large  perconlnge  of  fnt  himI  sugar,  and  a  lower 
content  of  albumen,  than  the  milks  of  Kurope. 
It  is  the  intention  of  tbe  bureau  to  extend  these 
analyses  so  as  to  determine  the  loealilics  of 
the  country  where  tbe  best  milks  are  producetlt 
to  note  tbe  Inlliicnce  of  cliangc  of  iwason  on 
tbe  eoroposition  of  the  milk,  and  to  corenilly 
study  the  crharaeteristies  of  tlie  milk  of  differ- 
ent liree<ls  of  cows,  and  the  influence  of  vnri- 
ons  food.*  thereon. 

Much  of  the  value  of  iiniilytical  work  on 
milk  which  is  done  in  this  ouuntri'  is  tost  ou  ac- 
count of  the  many  different  methods  of  analy- 
sis employed.  These  diflcrvut  metliodfl  i-ender 
it  iui[>ossible  to  compare  the  work  of  various 
anulysta.  The  bureau  )io|x.>sal»o,  by  a  patient 
trial  of  all  the  moat  approved  methods,  to  be 
able  lo  unite  the  auul\'>t4  of  lite  country  on 
that  prooeduro  which  a  large  ex{)eriencc  may 
pronounce  tbe  bc«t.  H.  W.  Wiusv. 


SOTICIi  OF  SOME  HECEMLY  DISCOV- 
EHEO  EFFIGY  MOUNVS. 

So  few  earthworks  rcftcmhling  animals  in 
their  siiapc  are  known  beyond  the  limits  of 
Wisoonsiii ,  that  I  send  you  an  account  of 
several  which  I  have  discovered  diuiug  tbe 
past  two  ecasons,  the  majority  of  which  arc 
situutcd  south  of  St.  Paul,  twenty-five  of  Ihetn 
being  in  this  state. 

In  the  diagrams  accompanying  this  article, 
I  Lave  shown  the  uutlLues  of  a  few  of  the  moat 
interesting  of  lhe!>e  Minnesota  efflgy  noounda, 
and  here  giv4>  a  short  doscriptfoQ  of  each,  with 
ita  flurronndings.  They  are  all  reduced  to  the 
same  scale.  I  :  '>Ofl. 

No.  I  is  situated  near  the  village  of  La 
Crcs^-cnt.  and  probably  represents  a  h-*^.  Ita 
greatest  length  is  nincty-cight  feet.  The  body 
is  two  fet't  high,  and  the  head  eighteen  Inches. 
Is'car  it  is  a  bird-cfUgy;  nnd  within  a  quarter 
of  a  mile  tlici-c  arc  Gvc  oilier  bird-cOtgics,  witli 
sixty-nine  round  mounds  and  embankments. 
The  fiog  is  on  a  terrace  aliout  fifty  fed  al>ove 
llic  Missiis^ippi  Kiver  ;  mid  part  of  the  mounds 
are  on  the  lower  termce,  which  is  about  thirty 
feet  above  Uio  river. 

No.  i  is  on  the  town  site  of  Rokah.  It  is 
situated  ou  n  terrace  some  se^'cnty  feet  above 
Boot  River.  From  tlie  oxtromlty  of  the  snont 
to  the  tip  of  the  tail,  its  length  in  a  right  line 
Es  just  aixIy-tiTO  feet  and  a  half,  and  the 
body  is  H  foot  and  a  half  in  height.  'Inhere 
arc  two  bird-cltlgies  on  a  terrace  some  ten  feet 
below  this  one.     Formerly  them  existed  eev- 
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eral  other  effigies,  and  thirty  or  forty  mounds 
and  cmbankmcQts,  on  the  same  terrace  with 
the  birds,  which  have  been  removed  in  grad- 
ing streets  and  lots. 

No.  3  is  near  Richmond  Station,  on  a  terrace 
about  twenty-four  feet  above  the  river.  It  is 
seventy-six  feet  in  an  air  line  from  tip  to  tip  of 
the  wings ;  and  the  body,  with  head  and  tail, 
is  fortj'-four  feet  in  length.  The  body,  to  the 
first  joint  of  the  wings,  is  fifteen  inches  in 
height.  Formerly  a  number  of  ordinary 
mounds  existed  in  the  immediate  vicinity  of 
this  effigy. 

Xo.  4  is  situated  near  the  village  of  Dakota, 


be  enamerated  fW>m  all  the  published  surveys 
together. 

The  effigies  survej'fid  by  myself,  in  addition 
to  the  twenty-five  in  Minnesota,  are  one  in 
Iowa,  and  ninety-six  in  Wisconsin,  —  a  total 
of  a  hundred  and  twenty-two  to  the  present 
time.  On  critically  examining  their  delinea- 
tions, very  important  differences  in  class  and 
style  from  those  farther  east,  portrayed  in 
Lapham's  work,  are  discernible ;  so  that  one  is 
irresistibly  drawn  to  the  inference,  that,  before 
generalizations  of  value  can  be  made,  ten  times 
the  number  of  facts  now  recorded  must  be 
gathered  together.     Unfortunately,  however, 


upon  a  terrace  about  thirty  feet  above  the  river, 
and  is  in  the  midst  of  nineteen  ordinary 
mounds.  Its  length  is  n  hundred  and  ten  feet, 
and  the  centre  of  the  head  is  two  feet  and  a 
iialf  in  height.  It  undoubtedlj-  represents  a 
fish.  This  is  the  first  case  that  has  been  dis- 
covered of  a  fish  witli  fins. 

In  the  limited  territory  hitherto  examined 
by  me  iu  south-western  Wisconsin,  it  would 
seem,  from  the  numerous  mined  effigies,  that 
there  formerly  existed  hundreds  of  such  works. 
Judge  Gale  of  Galesville  estimated  that  there 
were  fully  one  thousand  effigies  in  the  southern 
part  of  Trempeleau  county  alone;  and,  from 
my  own  observations,  I  should  sa}'  a  like  esti- 
mate for  Vernon  and  Crawford  counties  would 
be  rather  under  than  over  the  truth.  Taking 
Judge  Gale's  estimate  for  Trempeleau  county, 
and  reducing  it  one-half,  there  would  still  re- 
main more  effigies  in  the  one  county  than  can 


that  fell  destroyer  of  antiquities,  the  plough, 
annually  narrows  our  field  of  research. 

In  conclusion,  something  might  be  said  on 
the  question  of  the  rel.ition  between  any  relics 
contained  in  this  class  of  mounds  and  their 
shapes.  The  fact  is,  however,  that  little,  if 
any  thing,  has  been  understandingly  done  with 
a  view  to  ascertain  their  contents.  The  few 
effigies  o|)ened  along  the  Mississippi  have 
shown  relies  and  forms  of  interment  similar 
to  those  of  the  common  burial-mounds  of  their 
neighborhood.  T.  H.  Lewis. 


RtCHET  ON  MENTAL  SUGGESTION. 

In  the  fievue  phUosophiqae  for  December,  Hr. 
RIchet  gives  an  account  of  some  experiments  in 
mental  Bug^stion,  and  attempts  to  estimate  their 
value  by  means  of  the  Uieory  of  probabilities.    Men- 
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Ml  <i)B«Mlaa  !■  lUdkct'*  OHttribiitinn  tomtrilii  the 
tuk  of  QMiiins  lli«  Mw  pbciium<;-iiou  wldcb  is  ju»t 
noir  itru^UuK  for  rocogiiltioii,  itiul  nLidi  Ims  t)«eii 
bltherui  lariiiiulj  d«!al];naU-il  u  '  iliiiii£lii-Criiiis(<:r> 
encr.'  'minil-rcaillni:.'  nuil  'ti.-kpatlij.'  'Thoiighl- 
tranif<irc>n«>,'  il  strikes  iis.  1*  ib«  worst  nf  tliese 
lUBMs,  and  *  I«l«palb7*  ilie  I>e*t ;  l>ui,  u  fL  it  iluslr- 
able  thut  K  pbeaoiucrKiii  tlmuld  not  Iw  ion  rigidlf 
nuMd  Irrfora  It  U  known  what  the  phonomenon  la, 
W*  sliall  niakv  irUI  fur  lli«  ]ire««al  of  tb<-'  new  l«rm, 
^  meoUl  •usgNlIon.' 

Rkbet  ttyi  vtry  tiappUy  ibat  ibe  courage  of  tUe 
•denUllc  uiau  i^ouaistA  nut  on))-  In  makiiig  exii«rl> 
meuudjiiigi^rauK  lc>  lif«  upoii  tliolcra,  nvblM,  aiiil  tlin 
liqticfscUoii  nf  KitMS,  but  nlso  In  i>x|io»lng  hit  rvpu- 
taiton  10  blemish  by  advucaliDg  a  ibeorj'  wblcb  Is 
genenlly  dUcrcUiiMl.  Kf<^h«t  hn>  lak^'ti  hl>  courage 
in  hi*  hanil,  ami  ba<  piibli<<1i<^  no  «r(lct«  in  wbkb 
b«  clitlms  tubaiv  «slal>lisl)«il  a  slr>iig  pri>bat>l||(y  iu 
farnr  of  iiieiilal  Mif;Ki^'<tiaii.  \V<!  vcniiini  to  belirvv 
Uwt  tbo  CAirful  rcAiIrr  will  comu  to  Oic  cuiiclu*ii>n 
tlMt  to  offer  such  unsatisfactory  exp^rtiiiciils,  so  in- 
MdeqiMUely  lreaie>l,  was  a  gre^tter  airaiii  iipuit  his 
eoorace  Ijiao  Ihn  novelty  of  wlint  bit  attrmpia  In 
pro?*.  Tha  Society  for  piyebtcal  rc>«an(rli  bas  al- 
rMdy  ^itabliabetl  a  strong  pre!ruinptlori  In  faror  of 
nenlAl  action  at  n  disUiKc.  Uicbst'K  rxpcritucntt 
are  nut  to  be  coiupar«il  Willi  UiMe  of  iIiq  sucieiy, 
eitlicr  in  tbr  can  wiUi  wliich  ibiy  were  jx^rforRK^d 
or  tbr.  aririiracy  wllli  which  thrj  arc  ifvncril>ril;  nnil 
Ilia  unraiuiillaiit;  with  the  tbrorj  of  probabllilles 
rOMlers  bis  numerical  deducUons,  eicejn  the  must 
obvious  neea,  ttii»li>ni]ing  and  iiM-leu. 

Thti  AKpcHmi^ntA  atv  niftiuly  of  fnnrMri<1s,  — giiea*- 
In^  till'  «iiii  of  a  c-tril  dr.iwn  at  bsianl  fr<>iii  a  full 
park,  guaalii);  a  pbotostapb  drawn  at  ImzuiJ  from  a 
Mt  of  six,  HndluK  awalcbbi<idcn  undrr  one  of  several 
urangc-lrces  by  mraiis  of  the  vibratlonj  of  a  allck. 
ami  apelllnf  uui  natnra  by  ni<.-»na  uf  table-rappinga. 
Tbtn  U  a  greatdnl  that  ia  Intt-re-ttinE  and  anR|t<>s- 
tisw  in  Lhm«  «xp«<rltn(>nt8,  and  II  is  a  pliy  Iliac  tti«jr 
art  not  tnor«  cotkTlnclng.  It  will  hardly  be  believed 
that  in  ij^iieatiTig  cutiU  lh«  nulbor  doca  not  aiat« 
wbt11i«r  till- two  |xv«of>s  ongagoi)  in  th«  r^p^riinvnl 
uv  lu  contact  or  nol.  Sw-b  rviuarkabta  tbiiitp  arc 
ieoa  nuwadaya  In  any  parlur  by  uiimtli^-nNulinx. 
Ibat  tin  experiment  In  wliich  llirrc  iscHitacL  is  of  Ibe 
slleblMt  vel^ibt  In  ulabllshlne  tnental  susKeatJoD. 
j?ertaiii  procauiions,  the  author  aayt,  ate  InOitpen- 

ik-.  —  Itu^canlsuhntiUI  be  a  full  pack;  theoiH!  drawn 
iikl  Im>  returtied  afliT  oach  trial:  the  person  who 
ImAt  at  Ihu  canl  ■liuiitd  abalalii  [roiu  vvvry  wurd, 
front  ovcrj-  indication,  however  iinpwcepliblc  it  may 
be,  —  but  he  omiU  to  »ay  wbetlier  be  Is  liand  in  band 
with  ibe  {lenan  wlio  gaeBWS  or  no*,  Dotibilcss  he  Is 
not;  but  an  experiment  in  which  soesicniial  a  cir- 
ciiDiitannr  a*  Ibis  in  |pft  la  be  infvircd  l>y  tliv  rvniler 
li  not  the  klod  of  experiment  thnt  carries  eonvlctlon 
With  IL  The  conditions  under  wbirh  tbu  pbAto- 
^plia  Wf^r^gueM'd  remain  equally  tindc>i*rib<vl;  but 
Ibn  rvmarlc  "It  is  necessary  to  eliminate  evifry  sign, 
whellier  In  the  direction  of  tliv  «yra  or  in  tb#  «x- 
pnnsioni   by  wbklt  an    Indication  cm>  tie  ciYGii," 


inaken  it  plaiii  that  the  »imple  pteeaulion  of  puttinjt 
tlie  perfvrmi-rs  in  such  a  position  tliAt  it  should  be 
iinpoiuiible  to  givi^  any  iiidicaliim  by  the  espret^on 
or  Uiedin-clinn  of  tlic  ryrs,  was  not  atlrndcd  to.  W« 
paa*  orer  Uic  experlmcnta  In  fliidlns  n  watch  hidden 
under  orangMrees.  (or  the  reasoo,  thai.  In  order  to 
atlributif  any  weight  til  tbi-ni,  it  would  be  uMesaoi^ 
to  know,  anion;;;  other  thiiitif,  whitrv  tlie  |iersoa 
stands  who  bas  hidden  the  watcb,  and  whatlMr  tba 
one  who  ftnd^  it  is  blindfold^  or  noL  That  Ibe 
expcrimeDta  were  pcifonncd  In  a  KorJen  tn  the  en- 
Tirotia  of  Pails,  tliat  the  oruugv-lrecs  were  cultlfatod 
In  boxes,  and  Ibat  tbey  stood  in  two  rows,  are  tlw 
only  di^lnila  that  are  )['*"*■ 

Till*  last  sori««  of  experimenta  was  mad*  by  Bicbot 
and  «ve  of  his  friends,  —friends  from  Infancy,  liitel- 
llgi^nt  men,  well-insiru<-ted,  and  not  at  all  mystical,— 
two  of  wliciiu  aie  liindiiimi.  Three  of  Ih4*«  mnn  sit 
atwiii;  table,  —  ibe  rai'iiing-table,  —  and  two,  A  and  U, 
at  aiiiithi'r.  Some  ixie  thinks  of  a  name.  A  niovea  a 
pencil  alon^  an  alphabet  which  is  on  Uic  table  in 
front  of  hint;  when  he  rcacbei  a  certain  letter,  the 
other  table,  by  rapplii£,  rings  a  bell,  and  U  wrliea 
down  Uw  totUr  ludleated.  In  this  way  umetblns 
like  the  name  thnngbt  of  Is  written  down,  — Jeanr 
for  JfanI,  Koqdein  for  Esther,  J)lerooreg  for  Cbeav- 
retix,  and,  the  only  very  j;ood  i)ne,  Cbevat  for  Cbiv 
Talon.  The  person  wbo  has  tbc  name  in  bi»  mind 
n'eat  nf  jl  ta  table  n(  A  fiifpAaArf;  but,  to  such  a 
decree  does  Ur.  Uirhct'a  talent  (or  incuiuplete  do- 
scripUon  pursue  bim,  it  Is  not  »aid  ibat  he  is  atand- 
lug  where  he  cannot  we  the  alplmlML  IT  that  is  tb« 
cus«>,  Ibe  exjHrrimeiit  is  a  very  extrsordhiari-  one, 
total  If  different  front  simply  (livlninf;  what  another 
per«OD  ba*  in  bi»  rnind.  'I'he  medium,  whn  sits 
laiigbius,  talking;,  auil  vinstug  with  bis  ft)end»,  1»  (in- 
quired to  liivc  liin  table  d  vigorous  abakiu);  at  Ike 
Instant  ihat  two  persons  nrarblm,  wbo  are  think- 
ing of  tiie  leliers  of  the  alphabet.,  happen  to  think  of 
the  same  letter,  bach  ougic  as  this  thiowa  even  ibe 
ghoBtaof  the  English  society  lulu  the  shade;  and  tbe 
obo^ver  vlll  ne«d  to  pile  Pelion  upon  Ossa  by  way 
of  proof,  before  he  can  Itope  to  gain  credence  for  It. 

Admitting  that  Kichet's  experiments  vera  pei^ 
ft>rin«tl  with  n  rigor  with  which  Ibcy  arc  not  <I»- 
scrllMsd,  bis  entiniation  of  the  Improhabllily  of  their 
ntidta  arlslnit  l>y  cliance  falh  far  short  of  ibe  truib. 
He  lays,  after  eonibinlnit  the  ifMills  of  all  bis  ex* 
twrimenls,  — those  made  wiih  mcdiiiuw,  with  *f«nsi> 
tiv««,'  and  with  llio  non-bypBOtUable,— that  th« 
Itrobabilliy  in  favor  of  mental  suggestion  may  be 
rejmrienteJ  by  j.  This  number  ts  tbe  ratio  of 
the  dillereiice  between  the  aeliial  number  and  tbe 
ptobnblo  number  of  succoses  to  tlie  whole  unuiber 
of  trials.  Gut  a  coruparlson  of  this  sort  oAnnls  no 
iitesjiure  of  the  improbability  of  the  obwrred  facta 
lielnK  tbe  result  of  chaixw.  It  is  nol  the  dcrlatlon 
from  an  aremgio,  but  ibe  proliability  tliai  a  0ven 
dorlatlon  should  arise,  ilut  girrs  tbe  value  of  Ihe 
evldi^nce  in  favor  of  tbeoperallon  of  a  came.  Rlrbel 
dues  not  seem  to  know  that  there  is  a  mathematical 
formula  by  wbjcli  Ibis  proUbilUy  ii  detennined. 
Purin.-itance:  In  ibreeMiiea  of  exp«4nict)ts  In  guess* 
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Ins  canb.  lie  dikiK  In  mil,  •i.WU  tdabr  and  olitaiiieil 
780  .tiiccc'sv!!  instcftJ  of  7it2,  nkldl  te  Uiv  iiuinlMT 
chat  cfawice  alone  woaM  Iftad  Mm  in  pxp<-ct.  The 
probabilily  UiiiL  lli«  tuitunl  number  of  aiK^cenfies  simll 
iliRwr  rrum  tbp  probable  mimber  in  eillier  ilir^ciion 
by  *(k  miicli  iu  &1  In  'J,US7  trial*  (by  ^  la  ■  triAli,  «a;) 
ts  approxlmftldjr,  — 

whlc^  (fivps  in  tlie  pmenl  case  Jj:  thai  is  to  »fcy, 
tbcra  )»  III  rttUily  otic  cliaiicv  in  scvviity  of  «o  gnat  it 
deviation  urititic  bj  «<-Giilciitt  wtUk  Rklict  would 
miikr  it  lirty  In  fife; -one. 

We  repeal  tlint  iniiiiv  iir  Mr.  Ridift's  iMtprriinenlti 
are  inteiT-iiiiin,  aii<]  iho  rvvulls  vivy  ilrililng.  It  Is  x 
litty  that  lb«y  xn  nnt  more  elfectlve  ihnn  tbey  are  In 
plnciiig  (he  fiuesUon  of  mciital  >ii^<r>linn  upon  a. 
■cienilHc  ImibS*.         Cuiiihtixr  I.am»  Fka^hkuk, 


Tin-:  DisfExsfo:^s  of  ships. 

1  QAVK  of  ten  lliougUl,  Itijil,  in)irai-tifitiKlli<^art  of 
phi|i-bultiIiitK,  iiK'ii  iiavi*  loo  much  nei;le<"te'l  'be  suidy 
of  Din  tnnnt  of  ib«  Hsb  wlildi  make  tlje  waters  ihelr 
permaneiil.  habitatlun.  au<I  an?  ili-si^iiej  fur  iliu  nvnl 
part  to  altaiii  Ibt  hishciit  ilfRn-'c  rif  v*'lo<-ily  li>  llift 
pumiit  of  ihtir  [iroy.  No  dcnbt.  tbe  case  of  a  »bip 
partly,  iikI  that  of  a  fl»ii  wholly,  itumsroeJ,  are  not 
■tri«tly  parallel;  but  ihoy  fffcr  very  mitny  point*  fur 
tompuriMiii  of  wtiicli  vie  may  avail  ourselves, 

A  tith  innkcH  n»e  at  Its  tall-ftn  a>  llie  clilel  ami 
nearly  »ute  inilruniotit  of  i>ropiitimn;  nnd,  in  llto 
MJapilon  of  the  K'n-w-pnipoller  in  prefnretic*  t(>  tlio 
old  lidn-wtimtls,  tii«  ateamers  of  (be  present  day  have 
Mcurud  m  gn>at  adv»iUge  over  llie  oM  forma.  In  I  ho 
proportion  of  length  to  tliote  of  brendtli  and  d«ptb, 
however,  althouitb  lliorc  has  of  laU  b««li  soma  tm- 
pnvcmeni,  there  would  appear  to  be  a  lli)gerln{  ten- 
dency ii>  hold  by  the  old  mlMAkeii  idea  that  a  ship 
vaa  rather  to  tw  regarded  as  a  wedjie  [o«uc  Ibewatvr 
Uiaii  as  occupying  ibe  spuee  o{  a  wave  of  dltplace- 
raeot;  and  ao  we  havesbip!!  nine,  um,  or  even  eleven 
limes  aa  lotigna  brooil.  and  twonTy  times  the.  leoglb 
that  tlicy  have  draiigbL  Naw,  knowing  m  we  do  ibe 
magmltidc  of  t)ie  skig-r«siatatic«  Iu  slilpa.  and  1U> 
smalhiMs  iu  lh«  oily  coate  of  Iblics.  one  would  eApi:ct 
l]iat  the  length  of  the  latter  would  be  greater  propor- 
tionally than  that  of  Uiefonner,  If  ahipa  werebulU  in 
the  proper  form  to  secure  a  high  velocity,  lliil.  what 
is  the  farl  ?  On  an  uvenj^e  uf  vixlccn  fre<li-wntpr 
fish  ikdln^Aled  In  llaniell.  I  And  tliat  the  extreme 
length,  Inelntlve  of  the  lall-fln,  i»  tout  and  twenty- 
two  hnnilrcdltis  times  tbutrf  the  extn-mr-  ikplli  p%. 
cltulveof  tfae  dorial  Mill  vaotral  Bm.  The  iivcragc 
breadtJi  will  be  perhaps  oue-lialf  of  the  depili,  mak- 
ing the  propurtloii  lo  lenjilh  abiml  1;K 

Abstract  of  a  papvr  tq:Dr.  J.  P.  Juin.K.pi)blI*linl  id  ilii-  IVo- 
nedhkfi  «r  ike  Uanchwitr  llienwjr  aed  pbll(i*«yhle>l  kicIdI}. 


On  an  avrrase  of  Uiree  Bperlcfl  of  wliulc.  the  nar- 
whal. Orreiilaiii)  shark,  dolphin,  ami  Ibe  jwrpotte,  I 
And  from  Scoresby  and  oUier  aulliorllleg  llie  propor- 
tlou  of  eltber  depUt  or  bt«aiilU  (o  length  lo  be  about 
1:4.7,  tliey  hariuK  nrarly  rarciitar  sections.  There- 
fore it  appear*,  that,  while  In  ship*  (he  proportion 
of  length  to  width  of  mid;hip  inimeiaioa  b  S:  1,  that 
of  tliu  »]iark,  the  porpoise,  or  dolphin,  la  not  nwre 
than  l.A:l. 

Dr.  Scoresby.  in  his  'Arctic  regions.'  gives  twelve 
niii«9  per  hour  as  the  utmost  speetl  of  the  ubale; 
but  Mr,  Ifcixendell  (ilvns  it  a  velocity  apprnacblng 
twenty  miles.  1  had  nn  opporiuniiy  o(  wlltieseing 
the  wonderful  swimmliig-poneia  of  the  porpoUe  dur- 
ing a  vnjai^  to  thi<'  I'lydi^  In  tlic  Owl  steamer  on  tlte 
Wth  uf  June  last.  About  cigtil  a.h.,  the  ava  being 
cnhn  nrnr  Ihr  Mull  »t  tiall'jway,  we  wera  beset  by  a 
Bboalof  ihc]>cnnimal--<.  wliidi  rncci)  with  the  ship,  and 
kept  aluiigslde  tor  three  or  four  Rilniiies  with  the 
gnwtest  ease,  'lliey  swam  In  twos  and  threes,  at  a 
foot  nr  two  divtiiiil  from  one  another,  several  ap- 
prosehlng  wlihln  ten  feni.  «)f  the  veuel.  which  was 
•teaming  at  the  rate  of  thirieen  mid  four-li'nths 
slatut<:  mile*  per  hour.  If  aiicli  a  vdoeity  ean  be 
nmlntflincU  by  the  porpolai-,  with  ila  vuinpsnitlvely 
btiitr  ngnn>bea<l,  we  may  purely  expect  n  tnuchblKher 
vHoeiiy  In  the  cue  of  Ilsb  more  obvloualy  dealgned 
lor  ipeed. 

My  *<in  toll*  Tiu-  tlmt  in  a  voyafle  of  Uir  Malviiu 
(rotn  I.flth  lo  Londun  he  hail  ob«srv«d  at  nijtht  two 
(iihoa  of  about  a  yard  long  which  kept  for  aeonslder- 
Alile  limn  in  adrniice  of  the  ciitwiiti-r  of  ilie  shlp^  be- 
lug  vl«lble  by  their  |>b<>»pborf!«eciil  li^hl.  The  »hlp 
wa^i  nt  the  time  stcuiuing  at  the  rate  of  fifteen  and 
two-lcnihs  stJitule  mile!"  per  Imur. 

'nil'  lnve«llgallon  nf  ihe  le^isUincc  of  .-lolida  mov- 
ing in  fluids  bxs  been  taken  up  theoretically  by 
Thomton.  Stoki?«,  lUiiklnc  miil  praoiically  by  froude, 
who  has  found  thai  thonnrfaen  rrictiun  in  lung  iron 
ships  is  more  than  fifty-eight  per  ennt  of  tho  whole. 
Froude  r«cognucd  tho  Xudy  of  the  forms  of  animal 
life  In,  guiding  Ui  to  pincllcal  conclusiuDs. 

?rom  the  above  consldcrallont't  I  nm  Inclined  to 
bvlicve  lltnl  n  IcnKlh  of  not  more  tliaii  flvi?  to  one  of 
breadth  would  bobeltvrUian  lh« extreme  proponions 
ot  ships  now  in  vogue,  nnd  that  the  Krentetl  breadth 
should  be  eoiislderabiy  In  advance  of  ihe  iDldatalp. 


RECENT  TRAVELS  IS  ARABIA. 

Ptmu  the  recently  printed  aeeotint  <if  Mr.  Charles 
Iliilter's  mission  In  Arabia  we  eiill  some  notes  of  gen- 
cral  IntercsL 

On  an  oxcurslnn  lo  the  great  mountain  Jcbel  Aga, 
the  jinrty  cuniped  at  t1ie  eutnitico  of  the  Tuarlii  val- 
ley, near  the  ruins  of  (lie  Utile  fortress  HI  .\sfar. 
Tbr«epatm*  innwhere:  and  there  Is  a  llttli-  spring 
whose  temperature,  IS^  P.,  Indicates  the  heal  of  the 
■oil  and  met;  In  this  arid  region.  Around  ibe  mlna 
were  trace*  fif  cultivation  and  -tbandoned  well*,  Al 
a  short  distance  the  traveller  was  tortnnftte  enough 
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la  laKke  thv  McatKl  t^iiown  tliHcovrrr  ot  Ulmiariic 
tnschpllnna.  at  wbkti  ihon>  were  nine,  TTiese  were 
on  a  Mode  uf  gmniie  cf  rfinrnnntii  ■!»>,  iimler  ii)i08« 
•bsd«  travrltere  biro  refrnalied  thvms^lve*  (or  mnny 
cmlarin.  m  ihem  InReriptlon',  mpi^oeetl  to  hp  morv 
Ui*n  two  MiAiiaAnd  ycnn  old,  nufficirntly  jiidicjile. 
Th«)'  kre  •cooiDp«ni«d  by  rude  outlines  of  tmnflnKMi 
brUMlltblng  ib*  aironi  aiiJ  luice,  [iTedM.>]y  ilniilkr  to 

■akelclitra  nude  In  ITiiber'*  miie-buok  tiya  ll«)iii;  Arab 
cliirt  At  tlail.  It  U  jirobnblR  t>iAt  the  Hm  TUmliiriteH 
MtablUtied  thent'plies  In  the  Tiiarin  vnHey  on  thi-lr 
■outbwanl  luigniton.  Jn  the  iiiinii'roiii  revoluilons 
wbleb  h«,re  dei-a«tal*il  Anibin,  it  i«  prcibrU)le  that  the 
rkllejr  bu  been  many  tim^s  ilcpop n  Ute4. 

KMlUflr<>n,  thf'pafty  |>a-8**ila  (linsutar  rock,  whifh, 
Id  fiJIinK  from  llie  vnt^;,  had  pcrcbcil  itself  on  ngran- 
lle  RioM  lij  Uircc  itbui'  P<'i"t".  KrSnK  Miinewh«t 
roncnTp  below.  It  nooiindti  like  a  rattier  licavy  hell  to 
the  Birokes  of  a  caae,  — an  Inratllble  al[;n.  accoTdlng 
to  th«  Arab*,  of  coue4>aIed  treasure*.  Tlieir  cflDip.  a 
few  milM  hryoiMl,  wnt  in  llie  miilnl.  u(  n  n-inAikable 
niTliie  of  A  uniform  nidtb  of  nboiit  fiftaon  hnndn'tl 
feet,  bordered  by  fir^nlt^  walls  about  nine  hnndred 
f«cl  m  hcisht.  pr<c»cntinKln  tbo  luii  n;iniirkabl«  hues 
of  ml,  Tlokl,  brown,  and  rose.  The  {lerfrctly  level 
undjr  ;oil  woa  ot  a  i)ei:ntiar  rose  color,  and  llie  lm< 
prcaaioti  ro(iTi!)'ei)  wu  of  a  jclxaiillr  titr^i-t  nt^wty 
■wept  and  «tltml.  Accpm  Io  die  noii  valley  «-:i)i  uti- 
lained  through  a  rery  na^rroir  ravine  eiieiimbered 
with  fallen  blucki.  banlly  ^tTurdiiiK  jiauage  for  a 
camaL  Above  tJiU  tl  enlnrf;«*  lnt<^  a  elrcnlar  pUienii 
CDntinned  on  llio  oilter  Mt  by  a  long  bonlevanl  of 
nacuilicent  pidiiis.  Tb«  spot  siivnicd  a  terrMlriul 
paiadisr.    Plookvuf  1>irds,(ontri:lii  thirtparchidlaiiil. 

Idellghlod  the  eye,  nnd  iheir  songs  broke  the  silence  of 
tlie  desert  In  a  dellglitfnl  inarncr.  Vegetation  was 
luxuriant  and  btt.iuiidil;  anil  a  lliiwhit;  ipHns  re- 
fraaboil  thv  parly,  llioiigli  U*  ti'ni|ii'nitiire  w)ui  mil 
leta  iban  Si"  F. 
la  travelling  about  Uie  Jebel  Aga,  aseent  won 
foand  practicable  011I7  in  a  very  few  places.  Tbe 
walla  rUc  abruptly  without  foot-bills,  and  an  of  a 
gray,  ret),  or  rwldlsli-britwa  gruiiite  of  coarse  grain 
coonpoM'd  of  quartz,  with  lar|;i-  irn'iilal!!  of  7nl  and 
white  feUpar  with  ftr^inii  of  petm-iilte.  Tin:  diji  of 
the  beds  l«  about  bS"  toward  ibe  horizon.  The  wind 
In  UtU  part  of  Arabia  btowi  always  from  ibe  weet. 

T)ie  road  paMfng  through  tho  region  "t  Jebet 
Belma,  at  no  great  Jislanco  from  tlie  Jcbcl  Ag*, 
iraTcnxMOo  l»olated  volcaulc  dblrlct,  where  tbo  pa>- 
ncc  is  often  only  wide  enough  for  viniil'^ '^l*^-  Several 
eraiefs,  one  twcnly-flve  hundred  feci  flcr«»5,  tlill  ro- 
tnaio,  and.  though  now  safe  (or  travellers,  were  for- 
merly tb«  fastneisei  nf  Arab  robbers,  whose  attscks 
nuulalhw  re^inn  dOMrre,  cviui  more  than  lis  untiirat 
ehararler,  its  Amblan  name  of  Gehenna.  Itryiml, 
]mt  where  the  grlls  i«plaee  the  bnsaltic  rocks,  lii!« 
tlic  link'  townofKeyd,  containing  some  forty  hoo so*. 
Aiicieotly  this  was  a  site  of  renown,  for  wboar  de- 
LtenulnUloD  lUltcr  vainly  spout  tunny  pi^s  of  dls- 
Icnvlun;  but  Its  splendor  lias  deparled.  Around  it, 
[at  DO  Rrwat  distance,  are  scattered  low  hills  uf  vol- 
Icanlc  origin.  Id  lome  of  which  LImi  crater*  arc  stUl 


evident.  Wsler  lies  nnder  a  bed  of  baMll,  very  baid, 
and  i\x  or  seven  feet  thick,  covered  with  about  tbirtf 
(•«l  of  sand  and  gravel.  The  wells,  slngtilarly 
ntinugh,  ni*e  cf^nneelcd  I<y  snbtcrranean  tunnels. 
This  water,  accessible  only  at  the  cost  of  co  much 
labor,  must  hv  miie'l  to  water  tbe  palm-trees,  and  It 
reported  to  be  sradually  dlminlrhlDK.  Io  wbieb  tbe 
decay  of  the  ancient  chy  Is  pmbnbly  due,  Tbe  do- 
erl  arouRil  Feyd  I*  callcil  Alm-ilKnia. 

Thence  toward  K\  Krbafah  ttit-  |ialh  traverses  a  nv 
plon  of  volnnic  nick,  which  i^nersjcs  from  the  »ur- 
faee  on  either  baud  In  n  siuguiar  innniier.  It  iMiln 
as  if  thi'  whole  region  had  been  once  a  boiling  liquid 
lava  which  had  been  fuddenly  congealed,  leaving 
solldififd  bubble*  [we»ly-flve  to  thirty-five  feet  in 
diameter,  which  appear  at  every  Mcp.  A  little  satld 
Is  found  here  and  Iherohi  crevice?,  with  an  occasional 
shrub  growing  In  it;  lint  apart  from  this,  (he  deirn 
is  absuiiiiely  naked  rock  of  hulescrlbabte  de*olaUon. 
—  a  corner  of  tlie  real  Aral)ia  Petraea.  Th«  name  of 
this  waat^  ]»  Kl  SarAfah.  In  this  region,  according 
to  the  Araba.  there  are  some  tea  rainy  days  al  tlw 
bcirinning  of  wlni«r;  Uie  teat  of  the  year  t*  literally 
dry-  Ucyond  Kchsfab  scvcriLl  small  oases  weru  M-en 
of  a  aiii^itlar  g<«lugliaj  Mnivtiira,  which  Is,  however, 
ciimmon  in  tbff  r«i;i»ii.  They  rj^nslat  of  elliptical 
dlih-llite  daprpuions.  dipping  slijihlly  lownrt)  the 
north,  their  sxi^s  nonh-we*taDdBomh-ea*L.  and  aboat 
twenty-four  kilometres  In  length  by  halt  as  much  in 
width.  Tlift  margins  of  these  basliui  i>re  ahrui>tly 
elevivled,  rocky  walls,  about  thirty  or  forty  feel  In 
height  The  wells  pa»e  ibrongb  twelve  or  Hfteen 
feet  of  gravel  and  rock,  beneath  which  Is  water  in 
abundance,  but  too  bitter  to  ho  i>i»table.  Drinking- 
water  is  accessible  In  but  two  or  Uirce  places.  The 
rouil  fmrti  Kphnrah  to  'Ayoun  passes  the  boumlary  of 
the  safe  count ry.  and  ■■nlt-rt  the  region  of  rol>l«r  no- 
ma<la,  A  singular  rock,  much  rc«enibling  the  Rphinx 
In  form,  partly  covered  with  Illegible  Ilimiarlte  and 
Arabic  In  script  ion*.  lira  iiolateil  near  the  Touie.  and 
beyond  a  much  smaller  one,  from  which  a  few  in* 
scriptious  ciiuM  be  iranscribcd.  The  Inhabitants  of 
(ills  trition  nrr  >ma)l,  shrivelled,  ami  sickly- 1 ot>k lug. 
Ill  strong  contract  with  the  flnr  pby-'ii|nci(f  the  (icople 
of  El  Jebel,  which  the  Lratellw  had  Icfu  They  are 
(iuleiit  rnnatict,  from  whom  his  safe  return  was 
fortunate.  Th«  mMn  temperature  of  the  soil  hero 
was  t^";  and  during  one  d«.y,  wlUt  a  hot  wind,  Ibe 
Ihcrmomcter  rose  to  VHf  t\  in  lb*  abade. 


STEAM  OS   &TRF.ET-RA1LWAYS. 

TliK  Hon.  K.  C.  faraons  rwently  r*«<l  a  paper 
before  the  British  inslittiUon  of  civil  engineers,  in 
whith  the  progress  of  steam -locomoli on  on  Mreet- 
ruiiways  was  very  fully  considered.  It  was  a-serte*! 
that  very  little  »ur<.'i«K  had  atloiided  the  efforts  mado 
to  introduce  steam  us  a  motor  on  the  common  hljth- 
way,  while  the  privileges  acoonl^d  by  spechU  legit- 
lation  to  Iho  sUeot-railway  companies  have  led  to 
cnntparalively  great  success  la  tlia(  dlredlon. 

The  Brliisli  'Board  of  trade'   regulatlona  liave 
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Impii  Bmciiileil  111  such  niitnnar  m  tA  proiecl  the  puV 
He,  witliDUi  lmu|Hrritig  l1i«  uie  of  Hflam.  A  special 
l7)u>  uf  «>ii}[iiin.  wlLli  Tcrlicnl  rflinilfr*,  cjtrrh-d  well 
«|>  abi)ve  Ui*  ailw  (in  securo  ihpin  from  injur}-  by 
mud  «nil  dtut,  And  lo  tnalu!  lb«in  t-Mdily  aecMslble), 
Mai  mtcsl  with  )unsconaccling-rod».  coaplcildirvctl; 
to  llic  Icadiii^  oxlcf,  bu  been  apfilliO  to  llic  *licct< 
car*.  All  [uiir  irlit!<?li)  an-  cDniiftli-il  by  foutiliiig- 
rod*,  ft.1  in  ttic  lot'omotitre,  and  ibe  cxhatisl  Keuiu  is 
ooncpalpd  by  rarloiu  expedletitit.  Th«  »»rfac'(V(Mitt> 
denser  wits  coailalered  more  ecuRomlcftl  than  tupar- 
Ucaljiig.  M  produce  eflidmcj-,  ami  Hir-cimdAnnera 
waratbougbl  ]>r*(llc«b!4.  Engine  aitd  pftSMiignivcar 
wen  aft«ii  combined, — a  method  used  lu  various 
AuicHcoD  sysleiai,  —  ill  out  of  wklcb  (Kowari'a)  tb« 
vMltiac  can  be  removed,  atid  nnolber  lubttllutcd,  iu  a 
few  minutes.  Dopieclatlon  was  allou-ed  for  at  10%- 
Dcprecialloii  on  tii*-  line  alone  «rat  l»keii  ai  3%.  The 
own  of  iip^nilion  wa»  m.tCt-d  al  I'.i*  imncu  jmt  initf. 
while  the  Uital  ot  all  PKju'n'rP*  was  given  al  0,:W  [n-imit 
p«r  mile,  and  every  iteniiy  per  mile  above  tills  figure 
Bhniilil!;iveS.2^<iidirl<lciid<i.  Th*  line  inteniltd  for 
•iicb  tt^^am-trafBc  »bnuld  bn  rrrv  f^ubolanlinlly  built, 
aiid  lanje  cars  and  niutieniie  f»re»  were  .idvisoiL 

Mr.  .Shcllahcur  Ki>*<'  ^n  nixonnt  of  l.lir  strfi-t-rall- 
wnj*  of  Sydni^y.  Nuvf  South  Walrs,  all  o(  wbtch  are 
workeil  by  tbe  ordinary  railway  aysleiii.  The  num- 
berof  paueiisera earrieil  in  iKSi.  ou  Iweiity-Lwo  miles 
Of  road,  w*i  !B,a81t,100,  or  about  2l"().(i00  jwr  railo;- 
and  the  <>arniiifi«  vcre  over  (40.000  per  mile,  »r 
about  ^S  per  utile.  Tlie  gauge  «a«  i  feet  V^  Indies, 
aiid  thi:  number  "f  molors  eaiplwyed  wan  57,  indud- 
Ing  scYrrai  American  (Baldwin)  tAuk-cnglncc  vrltlch 
worK  more  amiwilily  tbati  (be  Hngllib  or  home- 
uiadi-  eiisiiien.  The  c^venitiieiit  is  biiring  oiiier 
■l«nin.rarR,  i>n  Iho  American  syttwrn.  built  liy  Ihn 
fialdvrlD  works,  llie  result  has  proved  thai  hone- 
tracUou  muse  field  to  mechAnlcal  power. 


MORTILLET'S   CONCLUSIOSS   REOAiiD- 
/.V*y  EARLY  MAX  JS  EUROPE. 

1.  DuHnj!  the  tertiary  luit,  there  cjtiai«d  a  lieing  iii- 
telligi^nt  enough  to  pn*diic«  Bra  and  to  fabricat« 
atouc  Implemeutf. 

2.  Tills  bcliig  waa  not  yet  mau:  It  waa  hin  preour- 
Bor,  —  au  aucoirnl  form,  to  wblrh  I  have  siven  tlie 
uam<!  of  the  tnan-apr. 

a.  Uan  appeared  In  Europe  at  lb«  begtiming  of  the 
quaternary  period,  at  least  SSO.CCXi  or  240,000  yoar« 
ago. 

4.  Our  first  bniiian  typi?  wan  that  i<t  Npniiderthal. 
This  tyjie,  ^tviillntty  Biit(.iubtli'.'liuu«,  uii<  ttlowly 
iii<:>dtllvd  and  developed  duriiit;  the  quaternary  peri- 
od, r"iillinc  in  Ibc  type  nf  Crr).Mai;nnii. 

■*>.  IIis  liidiiSlry,  very  rudiniciitni?  at  Bral.  devcb 
oped  proaremively  tn  a  rri-ular  iiinnnHr,  without 
ahoclu.  ThiN  provMi  that  Ihe  projirivsire  movrmfnt 
wrni  on  iipnn  llio  npot.  withnut  tli(!i  Intervention  of 
propniiaudlsin  and  Inva^lnu  from  abroad.  It  vraa 
iheivfc.re  ivally  an  autoclitb<inoii«  iuduattj-. 

9.  Ttie  regular  ilvvolopiivnt  of  lhi»  iuduatrj  lioi 
rnabtol  mc  to  dlrlde  the  q'latcniar}'  period  Into  (our 


epochs.  —  Rrst,  th«  duUran.  anterior  to  tbo  glackl 
pcriMl:  tiecond,  tbv  i/ifjuatrrfon,  contMnporaneoni 
with  it;  third  and  rourlb,  the  aoJufrimi  and  lb« 
tnagiliiliitiaii,  poaterlur  10  tu 

7.  <iviftlemary  man,  mainly  a  fislicrman,  «iid  espe- 
cially a  liuiiUr,  w»s  acquainted  neither  with  a^eill- 
turf  nor  wilU  tli«  doiuffiiti  cation  of  aiiimnl'>. 

8.  He  lived  in  i»MX,  entirely  dcsillulc  of  rvligioos 
Ideaa. 

ti.  Ton'ards  tbe  «nd  of  the  quaternary  period.  In 
tbu  »<tiutrUin  and  the  jnaginltntan  epocta,  be  became 
an  artist. 

lU.  U'ith  the  present  condition  of  thlDga,  then 
bnve  com«  inrailons  from  the  oast  nrhioh  bare  pro- 
foundly modified  tbe  population  «>f  western  Europe. 
TIiMc  have  hraunht  iblthiir  ethnic  element*  entirely 
new.  and  in  great  part  brjicbyi'eplinlic.  To  tbo  tia- 
pliettyaiid  ilie  purity  of  llieauiorhtbotiousdnlichoce- 
pbalic  raeo,  ilicre  have  KUcraeUeil  numerous  crotwi 
and  mixtures, 

II.  The  Imlusiry  U  found  to  ba  profoundly  modt- 
li«d.  IMigioua  Ideas,  the  domestlcAtion  of  saimal*, 
and  tmrii^uliurc  have  made  their  appearaneo  In  vasl- 
erii  Kurope:. 

1^,  Tills  (iret  Invasion,  wlileb  took  phice  at  the 
Robciihanaei]  cjKich,  sei  out  from  tbe  rrglona  of  Asia 
Minor.  Anneaia.  and  tb«  Caueasiia. 


PARKER'S  TEXT-BOOK  OF  DISSECTION. 

Tiii«  book  in  wvll  pniitcd.  and  pre&eots  an  ' 
.nttnictlvc  aiipfiinincc;.  Of  llie  8«vi'nty-ronr 
wooilciits.  nil  lire  gonl.  sutnu  Gxn-lli-iit.  The  I 
plan  or  iLu  i>ook  if-  aiinilap  to  tbat  of  Iltnlej 
smi  Martin's  *  Eltuit^tittii'v  1>io1(ig,v.'  niiH.  like 
it,  is  cleHi.uiieil  as  n  course  of  laboratory  iiiHtmc- 
tioti.  Our  author  deals  with  tlie  niiatomj  of 
thf  laiii()rrr_Y,  fikat*^,  citd,  lizard,  pigeon,  and 
raMiit.  It  nil!  be  ftceii  tlint  llio  nnalomy  of  a 
reprOHcntfltivc  form  of  eioli  of  Hip  vertphrnte 
clnsflCH  except  the  Atniitiibin  is  takvn  up.  A 
type  of  thin  latttr  group  Has  cTidciiUy  oinitlwl 
with  piirpoKC,  since  Huxley  and  Martin's 
*  Bio!oK>- '  lakes  up  lUc  fliiatouiy  of  the  frog, 
The  anatoniy  of  the  types  st-lcciwl  is  coni^iil- 
ercd  from  an  iiidepciideut  puinL  of  viow,  find 
tlic  auUior  iimkcs  tio  attempt  wiiatcvcr  to  give 
a  dclaili-'l  or  tt)iupk'l«t  i»ccuunt  of  ibcir  struc- 
ture. Ue  thvelU  on  llie  muro  imjiurtant  jiolnta,  J 
taking  up  the  anatomy  in  quite  as  dotailcd  a'  1 
nintiniT  as  dcMrahle,  and  jicrhaps  more  ftiily 
thnn  can  bo  compassed  by  tlie  sliidont  in  most 
of  our  laboratories.  Gonoral  diriMrtiona  nr« 
given  n»  to  instniment^.  metlioda  ofdiitauctioa, 
and  pr^*  pa  ration,  followed  by  more  detailed 
inslntctions  about  diiutcelion  of  the  typos  con- 

.t  cfurt'  0/  Ittffrwflon  In  M4(f«|r  (VrrlrtrvU).     Dy  T.        I 
■iKrnaT  t'AUKaa.  H.Hc,.  fjindan  pioAwor  at  tdol^nr  In   Uw 
Cnlivmttr  (if  OUm(<i.  Stv  Jt'ilinit.     Wlih  •«-*ii».foiu  lllDitn- 
Uoiia.     IxiiilDK,  JfucmiUnn  <r  Cto.,  ISBI.     aS'SKfllniU.    H*. 
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tidfiwl ;  tw.  Tor  oxsrnpio,  how  aiKl  irliorc  to  eul 
to  mtkL-  out  tbc  iiniilotnY  of  tlir  opmBl  parts, 
xul  (bvir  rvlalions  to  one  nnollifr.  The  di- 
r»K-Uon9  am  clear  and  ponfise,  *n(l  ihc  i«Liident 
nill  linvc  no  lroul>lf  vitlit-r  In  dissi^cti iig  or 
itU-titifving  tliL-  vjiriuiis  pnrts,  Wc  think  the 
iDlrodut^liou  of  clear  woo<loiUa  an  im]H>rtanl 
and  Icgitinitite  aid  to  the  student,  nnil  a  great 
iinprovemeni  tiierclty  over  Huxley  and  Martiu's 
'  Biology.' 

The  book,  in  short,  ia  admirably  adapted  for 
laboratory  work,  and  riirnishes  to  the  nliident 
who  will  uike  ttpeciniciis  in  hand,  ami  di^^eot 
with  cnre.  a  snllicicnt  gnide  in  making  out  tho 
eaeenlJul  points  in  rcrtebrate  annlomy. 


■  RECENT  fi/ysiOLOG/CAL  TEXT-BOOKS. 

Htnciiiros's  physiology  Ihih  Ijeen  hcTore  tLo 
public  Tor  eonie  time,  nnil  iipt^arfnLly  h»s  met 

»witb  eontiidtfrabltr  xiic-eeMH  as  u.(tehool  Lext-hook. 
^he  tvvified  edition  that  is  now  offered  hne<  bnt 
few  rhanges.  The  honk  as  it  whole  is  com- 
meiidnhln  as  a  collection  of  facta,  physiologi- 
cal, uiiatomiml.  ami  bygienic.  a  knowletlgc  of 
whirl)  wilt  be  iiseriil  to  people  of  alt  callings 
in  life.  Hut  it  in  (|uefitionnlili>  whether  it  U  n 
l>ook  that  fl  tliotighiftil  physiologist  would  like 
to  Bce  generally  intrwltiewl  into  schools  as  a 
text-book.  No  chemist  at  the  present  time 
would  wish  to  have  an  eiemcnlai^'  l«xt-book 
of  diemisiry  merely  a  collection  of  facia  or 
rtceiptA.  however  interesting  and  nsvflil  biicU 

»  fuels  might  be.  Tho  deinaiHt  is  being  made 
in  tbal  brannb  of  ficieace  for  text-boutcs  of  a 
hight*r  order,  which  sliatl  nmko  the  ('nel8  pi-e- 
Benifd,  as  far  as  |K)6sihlc.  Ilhisttfitiontt  of  tho 
more  i[n|>ortant  K^^neral  lawa  of  chemical  .iclion. 
[Some  such  reform  ahoald  be  attempted  In 
fiiury  texl-l>oolcf!i  of  physiology.  Miysi- 
tfl  worthy  of  bciog  taught,  in  part  at 
It,  aa  ft  brand)  of  human  knowledge,  or  for 
fthe  sake  of  mental  training,  nnd  not  simply 
for  the  purpose  of  preserving  hc-ulth,  or  en- 
abling a  i>crson  lo  cumhiel  himself  pioperh'  in 
■  case  of  lui  accidcut. 
The  reniarka  upon  personal  hygiene  in  the 
book  nrc  tn  thB  main  well  chosen  nixl  lo  the 
point:  lint,  in  regnni  to  the  uctioii  of  alcohol, 
t'Uie  atilhor's  prejudices,  or  deuiri-  to  do  gooil, 
I  have  evidently  biaSHed  hifl  statement  of  facts- 
book  contains  a  number  of  errors  which 
he  eonxwted  ;  snch  as,  "  ^iigar  changes 


to  Iht  in  tho  body,"  "  the  ncJdlty  of  the  gu- 
tric  juice  ia  diie  to  lactic  acid,"  and  the  rather 
inoomprclicnsibli.'  <^!atement  that  albumen  gives 
*  ^moothnejis  and  swin  motion  '  to  th^  jilasma 
of  the  blood.  Anotiier  error  common  to  botli 
liool»  under  review  is,  that  ihc  protcida  of 
the  blood  lire  8]Kiken  of  u)i  albimien  ami  fihrinc. 
There  is  no  such  Hung  as  fibriue  in  circulating 
blood  ;  and,  if  it  is  neoessATV  to  mention  at  all 
tho  chemical  vonstitueuta  of  the  plasma,  some- 
thing a  little  TOOK  in  accord  with  what  is  actu- 
ally known  might  be  given. 

Tracy's  Ixwk  niina  lo  be  a  more  seiontific 
presentation  of  ihe  facta  of  physiology  and 
hygiene  than  i»  iisiinllT  met  witJi  in  (-Innen- 
laiT  text-hooks;  hut  whether  Itie  residt  has 
l\iltilled  the  aiiiliiir"s  expectations  i*  one  ofihc 
things  Ih-nt  might  he  doubted.  It  is  scanvly 
scientilic.  for  inslantt^,  to  speak  of  ahwimi  as 
n  '  rank  poison,'  without  any  qualilieation 
whati-vci'.  While  eucU  langutige  i»  expcetcd 
from  a  lcin|H:iiinre  orator,  it  is  somcwbal  out 
of  place  in  an  elementary  book  biipimislhI  to 
give  generally  accepted  facta,  tjtiitc  enoiigb 
can  b«  said  tnilhfitlly  uf^ainst  the  nac  of  alco- 
hol without  milking  stalemvuUi  which  aru  not 
borne  out  by  the  facts  of  physiology. 

The  lionk  has  some  serioun  deferls.  such  as 
the  fiiitiire  to  say  any  thing  at  all  of  llie  A>nc<  ' 
tlon  or  structure  of  the  kidneys,  except  in  n 
purely  incidental  way.  It  contains  also  mt- 
meroua  errors  or  badly  emjthasizrd  statements  ; 
such  n.s  the  origin  of  lymph  (p.  l<8),  the  action 
of  the  syinimtlietic  nerves  (p,  I(o),thciuccluin- 
iitni  of  the  reflex  scc-n-tion  of  aaliia  {p.  178), 
the  statement  that  all  bones  are  at  one  time 
cartilaginous,  etc.  Some  of  the  chapters^ 
ihac  on  rtrtpiration.  for  inHlanco  —  nrc  well 
written,  in  clear  am)  nceiirate  language ;  and 
the  remarks  on  hygiene  form,  probably,  the 
l>est  part  of  the  book.  Itut,  as  far  as  tis  phyai- 
olojiy  is  concerned,  the  Ixwk  bears  evidence 
of  hnvitig  iiccn  written  by  one  not  thonmghly 
eonverfiant  with  the  t^ubjcel. 
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A   TEXT-BOOK  OF  PHYSICAL    GEOLOGY. 

Thk  author  of  Uils  small  vuhiuie  htis  made  a 
step  in  the  right  direction,  for  the  plan  of  his 
book  involves  ibu  wiso  omission  of  historic 
geology  and  paleonlologj. — subjects  into  whose 
flill  meaning  the  beginner  makes  but  little  real 
progress.  The  book  woiiW  have  Iteeii  ftirthfr 
improved  hy  the  omission  of  much  of  the  scc- 

nt  iturfmi'i  itaitdtnoi!  «/  f*ii»lfat  mrot«gf.  thr  A.  J. 
■luKuniHiwjii.  >'cr  York,  jbrlhwr  if  ifffftirtf.  KM.  13* 
M«  p.UJuitr.    r. 
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Ltoii  on  litholu^v.  not  from  fniill  to  be  Touud 
Willi  the  t re aMiK'tit  of  tliw  siiUject,  bwt  bixjaiise 
lithologj  has  now  become  too  serious  a  e,Uidy 
to  be  U'eHted  in  so  compressed  a  form.  The 
studont  who  nm-»  tills  Iwak  wUliottt  jipevirtiia  iie- 
ilitaiiitaiKiR  willi  the  rock- forming  minernla  tiiuL 
lire  heiv  lirisfly  liescrriljed  cannot  qIiCaIu  fcoin 
tbp  forty-six  pa^et*  givtn  to  this  scalion  the 
kaowUtigc  thai  tLt_v  art-  inU-udvU  to  Kivc  ;  iiii- 
lr»s,  imiced.  thvrc  ia  so  liltt-riil  a  su|>|ilcnit-nt  of 
]»i>nioiial  iRHtruclion  os  to  make  the  test  practi- 
cnllv  uiinet.'cs*arv.  We  are  fiimiliar  iiowadaj's 
wilti  ttic  rL-actiuii  agsiusl  the  iDi-ri*  verbal  leiicli> 
ing  of  physk's  uiid  cbvinistry.  zmilogj,'  niid 
botany.  Tbe  same  spirit  of  reform  should 
fxchidc  brit-f  treatment  of  lilliology  from  an 
eluiiioutniy  book  on  physical  geology.  And,  if 
thi-  sttidi'tit  protests  thai  be  wislieii  to  gniti  At 
least  a  snperflcial  knowledge  of  litliolo^*.  let 
tlie  teacher  roiitldently  axsiiie  Ititii  that  thore 
Is  no  snob  thing.  Inil  only  a  ftiipcrflcial  igno- 
rance. Bettor  admit  full  ifniornuce  tlian  pre- 
tend to  BfttntY  knonlt^dgc.  and  iitc  tlit-  space 
in  the  book  and  thiitime  that  would  he  g\\Qn  to 
it  for  fullvr  di^cuaiiiou  of  olbcr  ifuhje^s.  Tbe 
open  admlHsiun  uf  the  nutbor's  own  Iflck  of 
expertness  in  inudeni  liUioloyy,  by  his  necGpU 
tDL-e  of  a  ch»|>ter  on  the  igncouii  rocks  from 
'l*roffS8or  liunnoy.  is  t-videiu-e  enough  Ibat  the 
spelion  in  quvstioo  i^hiitild  not  liftve  been  )n- 
!)erled  in  »  book  uf  Ihiu  title. 

The  real  of  tbe  work  U  more  satififactorv. 
boeuii«e  llie  elemenrs  of  the  sobjerti*  ihnt  it 
proffssea  to  lesidi  enn  really  be  learned  from 
it.  It  is  oharaclerisUfally  British  in  fael  and 
example.  atthoug;h  somi?  ilUislrationH  arc  taken 
from  other  i-oiintrie!*.  lis  fignrcs  ore  hardly  so 
good  as  they  Bboidd  be  in  tbi.'^day  vf  dry-plate 
photogruphs  and  easy  reprodneUon  of  [hiu- 
nnd-ink  diagrnms.  The  clinpter  on  varthiiuakes 
needs  a  good  revision,  nnd  a  terminology  might 
he  imgnovL-d  that  allovrs  such  t^xpri-osioiis  as 
*  matiH  or  weight,'  ■  ridgy  oriiiuwi,'  iisiiij;  these 
worxis  apparently  as  synonymes.  But,  &»  a 
wliok",  tlie  book  gives  brief,  correct,  nnd  well- 
arranged  nu-iilioii  of  the  more  walienl  geologi- 
cal fnet!t  and  tbforieg,  nuder  the  keadinj^  of 
'change  by  internal  causes  ;'  'surface  ogenvicn. 
de«Intctive  and  eonstriiclivc  ; '  ■  petroloRj"  and 
phyfiograpUic  geology.'  The  description  of 
the  clfccls  of  faulting  in  cxceptioanily  full ;  aud 
unconformity,  overlap,  and  overstep  receive 
moiv  than  llie  nsaal  share  of  attention.  I'ndor 
fluviutile  ftgcneioa.  Powell's  expression,  •  base 
level  of  croaiou,'  is  accepted  ar«the  mot^tftttliig 
to  describe  tbt§  imiiortunt  and  coniiuonly  neg- 
lected plane  of  reference;  and.  after  duliniiion 
and  illuslration,   Ibe  aiilbor  pertinently  adds, 


llial  it  is  uuinlr  because  tbe  early  sdvociit 
of  river-erosion  neglected  to  insist  on  the  ooo'' 
Irol  which  elevation  or  depression  excrt^iseil  oo 
river-action,  thai  muiy  observe™  have  been 
Hn.nl>!e  lo  believe  tbnl  Hver*  have  had  any  nig- 
iiiScant  share  in  tbe  excavation  of  their  valleys. 
There  is  to  onr  mind  an  unnecessary  soepti- 
eism  as  to  the  snbglaeial  origin  of  howlder-olay, 
Thu  small  and  now  old  ginciet's,  which  have  long 
ago  swept  their  beds  so  clean,  afford  onLj'  im> 
jjerfect  illulttratton  of  what  went  on  beneath 
the  ie«-ebeet  just  after  its  conquest  of  a  land 
covered  nilU  the  waste  of  secular  disSntegrn- 
tion ;  and  lliero  is  nothing  incon!«ist4.-nt  in  Uio 
Iwltcf  that  till  was  accumulated  at  one  plncie, 
wLile  moderate -sized  take-basins  were  exca- 
valei^l  at  Knother,  as  Gcikie  and  Ilelland  have 
fully  Mhown.  The  localitiee  selected  for  illus- 
tration are  so  largely  Knglish.  that  tbe  book 
would  teiinire  re-making  to  prepare  it  for  Amer- 
lean  ftehooU.  We  wish  that  some  of  our  geol- 
ogists who  arc  broadly  acquainted  with  tbe 
country  east  and  west  might  undertake 
task. 


A    TEXT-BOOK  OF  MICROSCOPICAL 
PETROGRAl'llY. 

At  thin  time,  when  the  interest  in  micfo- 
scupieal  pelrograpliy  is  so  Klesdlly  on  Lbe  in- 
crease, the  need  of  n  concise,  uootirste,  and 
recent  text-book  on  the  subject  is  daily  be- 
oijuiing  more  .nppareiit.  That  sucb  a  one  does 
not  exist  ill  Kngli)<1i  is  to  be  much  rcfTKlted  ; 
but  this  very  fact  will  cauee  information  re- 
garding an  admirable  one,  whicli  has  Just 
Hppesred  in  Germany,  to  prove  all  the  more 
acceptable  to  geological  students.  IJr.  Uus- 
sak's  hook  ts  short  and  elementary;  bnl  it 
contains  the  results,  even  the  inoeit  ret^nt, 
wbicb  have  thus  far  been  altnincd  by  tbe  many 
worker*  in  microscopical  mineralog_v  and  lit 
ology.  Slated  in  a  clear  maimer. 

The  first  part  treats  of  mothods  —  optic 
chemical,  and  luecbuniail  —  which  arc  nc 
applied  to  the  sludi  of  ruck -constituents,  ss 
well  a^  the  general  morphological  ]>ropcrlies 
which  characterize  them.  I'art  second  cou- 
si.'its  of  a  tabular  arrangement  of  all  ibe  nxk- 
forming  minoiiil^,  with  their  charncicristie 
microscopic  api>earau)cc,  chemical  reactions, 
associations,  decomposition  products,  nnd  all 
other  pceulinrities  which  might  nerve  in  their 
accurate  diagnosis,  arranged  in  pArallcl  col- 
umns. This  is  all  given  in  a  very  small  space  ; 
but  the  copious  ami  excotlent  references  flirnisb 

Voi>  IX.  KtiMN  Uliii«K.    Ijilpilf.  LAW.     lMp,IOaeaB.    V. 
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Uji-  «tUtle[it  Willi  tho  lucnti!)  of  following  up  tlie 
Uteratarc  ot  sn  v  snliject  as  Ihorou^ihlj*  as  he  may 
be  ioclimnl.  The  figures  are  numerous,  iienr, 
awl  ndinirnblr  flttoti  to  illtiMrate  the  points  for 
wbicli  tbcy  an.'  iiitcmlrd.  Altogiitbor,  tin*  tiuok 
i!i  well  suittHi  fur  tliu  wiinls  m\'  bif^iii ihts,  to 
wltoin  Uie  size  an*)  ab3lniaL>D<*S))  of  t)i^  Iai-^m 
wurks  uit  pvtrosrapliv  an;  oncii  diocotiraging; 
niKl  it  will  tloiibilcii,^  tiiKl  rnntiy  renders  in  lliis 
roamlrv  us  well  tin  in  Isiiroix.'.  It  wotiU) 
nlniiiJnutly  rcisiy  Iranslalin);  iutoi  Eoglielt. 


SIMON'S  MAMUAL   OF  CHEMISTRY. 


^B    Tuts  book,  M  the  pn>fuce  infoiins  tti).  \*  in- 

^Ftended  u  a  guide  to  leotui-ps  »nd  liibonitory 

Hvork  Top  l)eginDfr8  in  chomistiy,  being  cb|ic- 

^■d&lly  ailiijitLi]  for  t1i«  it«)e  of  phnrmarpiilical 

jHliDd  tDMliL-nl  sluiU'iiIs.     It  is  linix)  to  Aee.  lioir- 

'•     over,  ill  wliat  rcs!>cctfl  giliannftccuticAl  or  medi- 

cnl  studcutA  need  .'^pciiut  tnclhods  uf  tn-atnietit 

in  tlifir  coiiiini'iK'cnieiit  of  llic  stiuly  of  cliem- 

iatry  Infore  llicy  tul«r  upon  a  study  of  Ihost' 

{larticular  branches  of  tin-  scii-ncu   csitcciully 

^    bi>««ssary  to  tlicm  in  tbvir  profetisini). 

■  A  (x^'liliar  feature  of  tbc  book  is  ttic  \tree- 
™  encc  of  SL-vvu  colored  plutuH.  showing  the  va- 
riously shaded   colora  of  the  moi-e  oominou 

»t.-h«niicAlii.  and  their  color- iTaoliuns ;  »U(.'b  »» 
the  rwl  of  mi'reiiric  imiide.  lUe  yellow  of  arse- 
niotiH  suljiliidH,  ihv  stiiidL-s  of  cmIoi'  piodiiced 
by  the  flrtioii  of  I'cducing-ji^uiits  on  a  eoliitioo 
c^|>oUtMiun)dichroM)alf,etCM-~i>  fnflliircwLiloh 
can  )Kimea»lilt]f  value  to  a  Ulionitory  sludcat. 

*wbo  mual  upw««jirily  h*POiiie  familiar  with 
these  eoloi'c<l  enttstanccs  aud  thoir  reactions 
by  pvr8onnl  ex|)enence.  The  booiK,  howi-vur, 
bears  th»   nj>peai'ttue*'   of  being  inltmled    for 

■  stuJeotb  who  are  to  have  but  little  lalwratory 
H  work  :  and.  indcetl.  with  the  v.\ee|itiou  of  th« 
H  jjortiofi  treating  of  metals  atid  Llieir  eotnblna- 

■  tious.  it  cannot  be  consMdered  as  a  really  good 
H  lext-ltook  for  laboratoiy  iiBe. 

^m     There   is  noticeable,  moreover,  throughout 

^B  Um  book,  an  a|>|>»rBnt  luck  of  coiino'-tioii  be- 

H  twccD  fuel  aiid  theory.     The  facta  arc  given, 

H  hut  lUe  th*?ory  i*  Uekiiig.     AVhen  supplemented 

'       by  lectures,  ihis  defect  might  not  be  so  iioti«w- 

ahlt'.     It   i.t.  howev«r,  a  i>oint  to  wliicli    the 

studout'tt    attention    needs    to    be   c-onstantly 

ealled.     Clu'inisiry  i«  moro   than  a  eolieclioii 

toT  facta :  it  i»  a  livii-g  tcicnce.  Faets  serve 
as  »  ba»t5  upon  wliii-h  tu  bntld  thL-urie»;  and 
the  niutiml  conneetion  of  fact  atid  theory  needs 
to  b«  constantly  indtcatctl,  as  well  us  tlic  tnctb- 

tOi.,  IliU.     IHUMT.    r. 


ods  of  ronsoning  by  which  the  tbcoi-etical  ooii- 
chisiufis  arc  reiichoit. 

The  l)ook,  tiowcver,  possesses  some  admira- 
ble features.  As  a  whol«,  it  is  well  written,  is 
systL-inHtic.  and  conliiiiis  much  Uial  is  valuable. 
Il»  inaUi  defect  as  an  eleiueittary  text-liook 
consists  iu  tltc  attempt  to  cover  too  great  a 
variety  of  subjects  at  the  cx(>eHse  of  thoixiugb- 
nesiH.  rriUcnl  ex auii nation,  moreover,  revenla 
lieiv  and  tlivre  an  nccastounl  incorrect  or  mit- 
lentliitg  statenKiit.  ThuB,  on  p.  .^K  we  are 
toll!  that  "ptyalin.  the  active  pHmiple  of 
sniivn.  Is  afenneiiL  which  has  the  jtowerufeon- 
vcrling  etnrch  into  gliicosc,"  wliei«as  it  huji 
been  known  fur  the  last  live  years  that  the  main 
product  of  the  nmjiolnio  action  of  Hiiivu  is 
maltose.  The  method  for  Iht  determiiiatiou 
of  nitrogeu.  given  nn  p.  241,  can  hardly  be 
cxjnsitlered  as  the  method  generally  used  for 
thia  |Hir-po»e,  as  in  claimed  by  the  author; 
neither  can  the  method,  given  on  Uie  same 
page,  for  the  determination  of  cnrlion  and  hy- 
drogen "  by  pasaicg  diT  oxygen  gas  over  the 
sultstance  heated  in  a  gluas  IuIh.-,"  Ih;  tjiken  aa 
n  ttntl^faclury  stnteuieiit  of  the  metho<l  gener- 
ally used  for  making  a  '  combusLion  '  in  oxy- 
gen gas.  Again :  we  are  told  on  p.  3!>9  that 
pe|K*iii.  in  the  pivseucc  of  free  hydrochloric 
add,  does  not  prei'ent  the  continued  action  of 
saliva  on  starch,  whereas  it  lias  been  plainly 
demonstrated  within  the  last  three  year*  that 
tlM!  ferment  of  saliva  U  com|>Iet«ly  destroyed 
by  gnstric  juioc,  and  even  by  dilute  hydro- 
chloric add  aktne. 


XEW   TEXT-BOOKS  OF  PHVSrCS. 

Mi{.  G^ot  mates  his  aim  to  be.  '*to  collate 
in  this  volume  aomeUiing  of  value  to  every 
teacher  of  phymcal  scieni*."  Tlic  book  U 
divided  into  five  lutrlji:  Ulturstory  exereises, 
muniinl  of  manipulation,  general  review  of 
physics,  test-ipieslions,  and  key  to  solution 
of  problems.  The  experiments  given  in  tlie 
first  pait  are  mostly  well  enongli,  and  some 
of  them  oven  of  considerable  ingenuity.  Tliey 
are.  however.  numti«re<l  in  a  minute  fa.sbion, 
which  is  likely  to  mislead  one  who  reads  in 
thv  ai)t)(junci:nienl  lliat  there  are  two  hundred 
ami  thirty-eight  experiments.  In  the  forty- 
live  pages  devoted  to  Ihe  ■  mnnual  of  mnniptl- 
lation,'  very  fow  direotious    for   tuaiiipulatiou 

utoUon,  rtt.    D>  .^rlUD  t*.  Ouin,  A.ll.    I)««Ibii,  Aul/mr,  lau. 

anp.  S*. 

ProMmfi  itr  ptifltimt  ill  ■Mtiri»<vi>f.  dr  i  ■imjiiijiMi  ifi 
•\Uui'.  r*r  Rims  JjkOrutll.  rkria,  GoiMtrr.VlUart,  US4. 
»  -  «l  p.    *■. 


140 


SCIENCE. 


[Vol.  v.,  No.  10 


are  f^ven,  arul  tliiiie  fen-  are  not  all  that  could 
1)0  tleRircd.  'lliiH  'ninnnal  of  tiiiitii[)iiItitioi) ' 
Is  mostly  givcu  up  to  tlic  <liHfitsttiou  of  such 
tti^ic;*  a*  ■  iiiiil«  tif  innss  anil  forcp.'  ■  inertia,' 
'  forinisciilar  tUeorj'  of  heat,"  '  wliat  is  olec- 
trifily?'  ot<'.,  closing  villi  etovcml  ^tigvs  of 
'  (xldn  iiikI  viiiln.'  lu  short.  thU  ]Kiit  is  nuy 
Lbing  but  M  manual  of  iiianipulHliou :  it  ib 
rnthor  a  diintping-gi'ound  for  the  disconnected 
oontfiits  of  one  of  the  nuthor's  note-books. 
Tlie  teat-iiiiMtions  mid  «olulione  to  {x-otilvnitt 
In  th«  .inlhor's  '  Klomontc  of  i>hysit9'  iil!  Ihe 
I'cmuiudrr  uf  tlm  liltlt<  volume,  and  will,  wilh- 
out  doubt.  1)G  of  vnliie  to  Ihow  teachers  who 
use  hU  earlier  book. 

Tlic  lK>ok  will  prove  a  disappointment  to 
mO!)t  U-uchors.  It  is  really  a  snppteinent  to 
Mr.  (Inge's  •  Piiysics,'  hut  the  matter  which  it 
cotitnins  ahvuld  Imvc  bccu  rc$crvc<l  for  iiitc  in 
the  prepuration  of  a  sveouc]  etUliou  of  Ibat 
work. 

Tim  '  Problimes  dv  physii^iio'  fif  .!acc|uier 
is  too  mrajtrv  for  a  text-bouk,  too  full  for  a 
mere  collection  of  pivblums.  ll  is  jirobftbly 
intended  to  supplement  n  course  of  lecliircfi. 
The  n-adcr  who  is  familiar  vrith  llie  ordinarv 
eleineniary  u>xt-hoofc»  of  pliytut*  will  lind 
little  really  new  or  inspiring  hei*,  Viiii  rathfr 
the  old.  more  or  less  satislat'tory  dcmonslra- 
tioiiB,  nitlioul  the  ralnihiA,  of  the  laws  of  cen- 
trifiigfll  force,  tlie  stimple  pendulum,  the  flow  of 
liquids  from  an  orifice,  the  foci  of  lensoB,  etc.. 
proseuted  a«  ihe  soUilions  of  probk-ius.  Tlii: 
ordinary  student  would  find  Lliis  very  tedious, 
nte  iJa'rt  dcTolcd  lo  heat,  with  its  iinoompro- 
tDieing  applications  of '  binomos  dc  dilatation,' 
etc.,  would  be  snlHtaryesMrcise.  pcrhapt* :  but  it 
reminds  one  of  Ibo  '  school  of  the  soldier. '  Wo 
can  imagine  no  one  but  uii  enlisted  man  going 
through  it,  (If  coulee,  it  would  be  unfair  to 
imply  ibnt  the  aullior  ha*  in  no  point  improved 
upon  ibu  work  of  other  makciv  of  elementary 
books.  His  sei-ond  proof  of  the  law  of  centrif- 
ugal force  ulinomt  avoids  the  familiar  n»ium|)- 
tion  that  unequal  things  are  equal ;  and  his 
page  devoted  to  showing  how  llie  one  lluid 
Ihcorj"  uccounls  for  oleelriL-  attractions  and  re- 
pulsions would  be  uew  and  interesting  to  many 
renders. 

The  book  conclude*  with  n  collection  of  a 
bundrefl  and  seventy-one  *  problems  for  solu- 
tion.' given  without  answers.  Tho.ie.  with 
thu  exception  of  seventeen  which  dual  with 
cbemical  equivalent*,  nro  of  aljout  iho  same 
Cbarndcr  an  the  problems  in  the  last  e<litioQ 
of  Kvcn-tl's  '  Dewhanel,'  ami  will  |Hiwsib1y  be 
welcomed  by  the  weary  makers  of  examina- 
tion-papei-s. 


NOTES  AND  NEWS. 

SlTh.  Ai.BXAKDEn  AoAt^tz'e  re<lgnatl«n  of  bis  | 
hUIoii  as  a  M\ov  of  HarTanl  college  was  nnturallfi 
cept«d  by  tliecurpontluii  wiibgrratreliicianee.  The 
ItatM-tn  ot  tho  iiiiiri'.niity  jiKt  piitiltshml  cunlain*  the 
forma]  vnlps  Uik«ii  at  l)i«  nieelltig  if  Ocl.  24.  wbicb 
aui«  "Ihai  the  wide  rangs  ol  his  symfoathles  aud 
inti-'rtdlt,  lh«  oonlliUnfiA  anil  aSi^ciIoit  wblch  be  in- 
splrci],  tinJ  the  vari(.->l  informntlvn  wbicli  be  poncwed 
both  at  a  rnati  of  biialneM  aiiil  a«  a  man  of  science, 
inaile  lib  ii-rvirt-.i  na  n  (i^llnw  af  ninf^dar  value  to  Uie 
unlversily;  tliai  hi*  Emit  gifts  wilhin  tin*  pajiilhinwn 
jean  to  tlio  si^leiilltlc  depariraeiii*,  and  ■■fp^elallj'  lo 
Iho  Museum  o[  coiujtaruUve  zoolugy.  wliicli  amiuDl 
tn  inrim  Umn  half  a  million  nf  (Uiltart,  make  liiiu  nne 
of  t1i«  (-hi«(  WnefjbcUin  of  the  utkiveraitf,  and  ooUt 
him  to  ita  [urofoaiid  i;rslltitil«." 

— 'rii6  Jlimard  unief.rtlijf  buttfUn  for  January  eon.' 
tain*  a  rurtho.r  iiuilalmnnt  of  )lr.  Winsar'i  »>llaUfln 
of  iIk-  Kwhl  collection  of  early  Amorican  mflps  and 
the  bugliitiiris  (297  uumbei-s)  of  a'lotber  of  Mr. 
Bliss's  valuable  iiid'.'sn  to  map  llteratuiv.  In  wlticUj] 
the  varioiit  piiblic.uioiis  of  llic  boniimi  j[<^oKrai'bicii 
■odety,  logoLher  wllli  ibc  iwa  j>rliiclpnl  Lonijon 
I{ra]i1ilcal  jininiala,— Ofir/iii  Wj/Aimj/K  and  llie  f>V 
•jraplileal  mn(;ailnf^.  —  arc  tn-aitil  in  lUu  »Mnv  main 
as  he  formerly  IndcxKil  P€tmnmn'*mliihril«n{/fa.  II 
will  prove  exceedlDgly  coitveiilenL 

—  Th«  Ottawa  lleld-rialurallsia'  club  nuikea  a  nah«r 
r<iinnrkabl«sli»wli]|{  for  noyounjf  a  aoeiety.  It  Iia* 
a  membership  of  abinil  a  hundred  ntid  Mty,  and  au 
annual  fee  of  a  dollar.  It  bas  just  pabllsliod  tb«  llflh 
number  ot  ita  Tranaacliuns.  a  painphl«t  of  a  hun- 
di-ed  atxl  fifty  pases,  anil  yet  ha*  no  debt.  The 
l>ani|>ii]ei  cnniAliiHSomcin.ilUTof  a  general  Inlermtr 
■■articularly  sit  artide  ly  Mr.  W.  I'.  Lt^tt  on  ibe  denr 
of  the  Omiwa  vnllcy,  — [lie  inoii*';,  rarihon.  wapiti, 
and  Virginia  deer,  ^aiid  one  on  pho«phat«s  by  Dr.j 
<i.  M.  Uawson. 

—  A  c'lurie  of  twrlvt>  1vcttirc«  on  p^ulogy  will  bal 
given  on  Tliurwlay  nfle-niixm*  duriiiK  Febrnary.J 
Mareb,  and  April,  t^Klnnln^  Feb.  12.  by  Prof.  Daniel 
S.  Martin,  at  Xo.  Oi  Wem  FKtylltlb  Street,  New 
Viifii.  ThM<^  lecLiirn*ar«di>!iii;Ticd«ii]iectally,  though 
not  «sdoeii«ly,  for  ladif*,  and  nro  linJd  in  th*  bulld- 
ius  occupied  by  Itutgera  feioAJv  culles«. 

—  Tlie  Saturday  loeturca  during  February  and 
Manb,  under  ibe  auspice*  of  the  anthropological 
and  litolu^ical  lucteiles  of  Wnsbiri^iun.  wdl  cunnit 
of  tbn  following:  Profewor  -Tolin  Fintij,  Rraiilu  in 
Etifilaiid  of  llie  •urnindw  of  Comwallls:  Dr.  Gtorfft 
M.  StenibcriE,  V.S.A.,  Germs  aud  genaicidca;  lfa« 
Hon.  £ugenc  tjcbuylcr.  The  mMblDcr?  of  our 
foreign  servke;  Mr.  William  T.  Ilomaday,  Natural 
hlilory  and  pcuplc  of  liiinitiii;  Mr.  lltiarlej  D.  WaU 
cott.  Searchini;  (or  the  first  forms  of  lifti:  President 
K.  M.  Gailaiidet,  The  Ungiiage  of  sign*,  and  the 
combined  method  of  liuinieling  dcaf-mutcR. 

—  TIte  tifcordx  of  ilxt:  Reolt^ieal  aurvey  of  India. 
vol.  xvll.  part  Ir.,  contains  a  paper  mi  Ur.  fl.  B. 
Foote'a  work  at  the  Bill»  Sure"''"  <***««.  in  which  the 
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riUlirurif  nf  inui  In  *  \itvi  sto^  of  ctiiliutlion  Wiu 
Mceruliinl  liy  ih«  il ItcDvory  of  a  "wcll-ma'lc  Imwc^- 
fOttfr,  aiMt  of  two  picr<-«  nf  «lai;-lj(im,  whirli  b»\a 
bMii  ciit  wltli  aniiK?  iliarp  Instnimviit." 

— HegoeUe.  tn  ibe  ttuttelin  ttcAnijlo^/h/ut  lit* 
itoltit  tutUoMolr*  <lf%  art.*  tl  inUUm,  ilcscrllics  a  ncir 
rrnuilr  iinHliii'i  (iwiii  tlio  wa«t4'  «andii  ii(  gtiu*-facii>> 
rt««.  wliteli  uficii  ucruiiuiUic  in  ItiiiiiniM  iiOJiil ltia;i. 
Ml  a*  111  irocjuiau  ifT^nl  i'iul>nfT!is*wielir.  Tb#  miiuI  is 
<nl>Jvct«>l  t»  ail  iiumciiii'  liyiliaulie  |>i'MatirL>,  and 
ihrn  tfnkt>l  In  (iiriMrirs  nt  ^t  lilgli  lciii|>i!nitut^,  m>  a» 
I'l  prmlucp  blvi'kf  uf  vuri4)iiii  rornis  ami  dinti>UBioti>, 
of  m  iinifonti  nlill*  o<l»r,  wtiicli  «ir  cuiiifxinLtl  ff 
kIniiMt  \t»t*  ^iWx.  T\\v  crtislilnz-lijiti]  U  /mtn  lliir'- 
tmnilnxJ  nml  •pvcnly  l'>  four  Ituti'Iml  and  liriy  kll- 
■•iiiffire*  i»*r  «ijiutro  iviiIitiM'tn'.  'lln'  brick*,  wlien 
filuuX^I '"  I'litorlijdrk  niid  siiljiliiirir  nt-iilx.  *liuw  ni> 
iraiT  of  all'-r-tiiAn.  'n»>  piriduci  liv  t«ninrksl>l'' 
MilUlity  aa't  inincity ,  il  i»  itot  ftflacK-d  l>y  (he  ha«vl- 
m  frnau  iir  by  tli<!  ai:(Uni  of  »iii>  ur  imin;  It  r<.->Hts 
^*T|  ltli;)i  li.-mtHTalum,  t>ii)viJ<;il  no  Aux  U  prDml: 
II  H  r4>iv  liclii.  llD  ^iictnAr  cni^iLj  Ifcitig  only  LR;  It 
U  nr  a  lliir  wlilU  volvi.  uhlcli  will  makR  ll  NuUtttit 
«f(«r  for  tii>iny  an-Uii(M!tiiral  elT«ci»  In  conibfiiiiiloii 
wllb  Itriok  »r  tioiii-  of  ntUnr  eulun. 

—  Tb»  Koyal  afiulisny  i>f  m'^itrnwji  i»f  Turin  giiea 
itotlcv  itiBt  tli«  tirtli  itrm^a  |iri7«  will  lie  given  In  the 
^knilflr  jiillt-ir  ny  nwewxtx.  wtiUevvr  be  Ills  naiUnn' 

ti(5.  who  itiirlii^  llif  y^»r>  l>-)*S-SB.  ftopiHilIni;  to  thi' 

iivnl  of  tli«  NCiiili'tiiy,  kIikII  hnw  made  tliii  tuutl 

a\   kikI   (ix'rul   •liv-ovtTf,   or   piibiUhtul    Uui 

bli;  WQrk  on    pUyikiil   «iid    v%)Mirliu«iiUi 

iKtitriti  lii-ttory.    inAttirni&tln,    chfimtau?, 

■,  ^tixl  imiliulugy.  AS  wull  u  p^ojuaj.  lilslory, 

'j«ioKni|>liy.  wi'l  «taii»tlw,     Tb«  lenu  wit!  Iw  c!o«*J 

t    id*   end  of  Hec«tnl<«r,  ISSfl.     T)i*   value  of  Uift 

irin*  aiiioutiU  to  twelve  (boouind   Italiitn  liro.     11i<- 

.j>rix<-  will  111  iiv><-ju«  be  glvi'ii  to  aiiy  of  lli«  naUuiml 

ineinlicr^    uf    ll>»    M««l«tuy  of   Turin,   reaf^tal    or 

iiun-iMiilffnt- 

—  Wi>  rejtret  lu  mmoiuiri?  Ilir  di>alb  of  I>r.  J. 
Ow]m  Jrtfrejs  nf  KeriBliigtoii,  Knji..  w"!l  kimifn 
lor  III*  ronHiiilfigical  rewarclios.  Ho  illi-il  fuddvnly 
iHi  the  "iiiit  iilt.  Wn  bo|ie  in  a  fuLure  nunil>er  to 
|^t«  tuRir  iwvonnt  of  111*  M-.ioiilith!  vork. 

Dr.  Cb.  Ainai  tiiu  ilevolM  aunii.-  study  in  tlie 

Jl'ntli. — a  D^rber  |MK)pl«  wliusp  territory  wiw 

Itriy  nnnpnud  by  France  almui  two  year*  ago. 

ntid  who  am  ilrK-i-lbird  ai  actito.  lober,  provident. 

t«Aaonni«Al,  and  Intiilbgvnt.      Hi-   remark*  tbat  Ihi! 

|iaaiti«n  o(   iroiniiii  «■»«  liigln>r  among  Ihpni   bnfott? 

Ili«  iiitmducUon  of  Hamum.     llieir  ty-ini-lerit*,  con- 

UlolnK  IoiiiIm  of  lar^  worked  ftoti<::>.  witli  a  lim;  of 

|M>u.  )ilali!»,  nMrtch  cgg>.  etc..  about  iheiu,  are  re- 

farrvd  lo  ai  Hiirvivalt  fmni  Ibi-  funeral  feaxls  nr  the 

I  c#ll0on.     Tticot'  iirople  mvnt>y  tnvn  town*. 

B  |M>pu1UI'Hi  u(  overUilrty  tlmuuml.  and  are 

fn  ronininrce. 

^CApU   PoldritKo  »f  llift  Austrian  bark  FUadel- 

Aa,  from  Cape  Town  tn  Ni'w  Vtirk,  rcpi>ri3  an  <-artli- 

^^qiuke  at  mldnlglil  of  Jan.  'i,  Qxlenillnu  In  an  enstnily 

^Lnd  westerly  direciloiu    .it  llie  tame  lime,  lie  taw  a 


\atw  n-liltc  spol  on  tlie  water.     Hr  wsm  in  laiJtinte  1° 
10'  nnnli.  [ongkude  tA"  wettL,  ai  the  iliae. 

—  Vol.  vii.  No.  2.  ••(  the  Aiwn-iean  jottrtiol  ^ 
uuMrmoltft,  liu  Ju«t  appeaml,  luid  cnnialiis  tltr 
following  antdes:  'A  incmnir  on  llie  Alielian  and 
lliela  functl.m*.'  Iiy  Pnifenwr  Cailvy  (this  b  Ibe 
cnnljtiuiitoii  of  Profnavi  Ciylvy's  great  mMuiir, 
lit"  Qnt  lbr«e  chapters  of  wlitcli  aitjieaml  in  vol.  v. 
of  the  Jouninl;  thu  pre*i-iit  arti<-l4>  contain*  rha|^- 
li-n»  iv.-riL,  amt  Iri-Al.  ptin<-ipAlly  of  lli«  c*oc  wlicn: 
the  'fixed  curve'  ia  a  ijuAilic  Uj<U  in  tlic  plane  and 
in  apace);  'finlnllnn  ot  solvalilo  Irreiluclble  'lUlntlc 
rqiia'biiis  witliom  Ihc  aid  of  a  malveni  sextic,'  iiy 
<ieorB<^'  E^lon  Yoimg  n(  Unlversily  coilevo.  Toron- 
["f  IPri'fea-Mjr  YounR  ;i«»nn»w  Jerranl's  trinomial 
futvi  lor  llip  '(iiiniic,  DiiiIh  llu'  cHteHoti  of  Its  solra- 
bJlliy.  and  finally  solreA  tli«  e^tuatinn  in  all  l|i« 
po»Bibte  C4f>ea);  a  note  on  Mai-lanrin'*  tlicorein,  by 
llertnile:  the  fir«l  part  of  a  nif^tnulr  on  Ilie  atzrhm 
of  losic.  by  Mr.  C.  S.  Peirtv,  in  wblcb  lire  aiilhur 
«tiM]iet>  ■)■•!  plillniiopliy  of  nnlallon. 

—  Ko.  :■  of  ilie  Uvieailya  of  Ibe  Rnwian  geo- 
grapblMl  *««MMy,  coniAiii*.  lunong  orlter  things,  U*- 
pciiske'a  Accvuni  ••(  the  Iklwtd  uf  llalium,  obuin«d 
fivin  Cbinaic  «>un-e»;  Iwanow'i  tvpan  of  hie  accent 
nf  tbe  Elbrus;  l^lotnin'*  ethnographical  Journey  in 
Archangel,  and  a  tont:  t>a|>er  by  nVrettchaKlii  on  Um 
\^'|^tjuk».  Thonnti  lhi>  Finni^i  |ii*op<|i  has  bopn 
itfteii  diectiKMHl  and  deKTribni,  ibe  author  glv«i  niueii 
new  ami  valuable  liiformallon,  irxpeclally  in  r«gar<l 
to  inylhflln-QT,  feasts,  and  fo]k-l>tr«.  The  closing 
number  t>f  vol.  xii.  i>f  Ibr  /.npbki  contain*  a  Iooe 
arllclr  cKi  Korea  by  Otitiiu  Kijcorn. 

—  We  observe  Clil<>  notv  in  a  late  nninbw  uf  the 
Alfieu'itum:  "  '  CaB-vli-jix  '  Is  dead!  Etr,  Samuel 
Riiwbolhain  uind  thU  naiin- aa  the  aailiorof  *2«teUc 
aik|r>>ii»iii>,'  and  h«  wa*  wi^ll  kimwn  by  it  as  a  lee- 
tiirvr  oil  audt  Biil>J<><U  as  '  liie  earth  ool  a  nloba' 
The  iloctor,  sonic  year*  K-(i>rc  his  death,  dlrecieil 
hi*  'necking  plilloiophy '  tochciniflry ;  but  we  nerer 
\ifnnl  of  anydiscoTer?  nMulilngfrom  his  search." 

—  The  aupplwnent  to  the  Arrffnn-  antronomUtAtM 
jiilirfiiieh  for  I8S7,  eontalnlng  the  ^l«'nient*  and 
epbcnierfdea of  ihv  iniall  planets  (or  the  pmeul  year, 
13  nlrckily  i»»ued,  preceding,  as  uinal,  [lie  publica- 
tion of  the  bojy  of  the  work.  The  beat,  obtainable 
ekmcnUi  nf  tho  urbita  of  two  huiitlriil  and  thirty- 
Sipren  nf  ihP*P  planui*  are  riven  iiwo  hundred  and 
forty-four  was  the  total  number  known  at  the  begin- 
nfni;  of  l^'S^I.  as  alio  approximate  epbetneride*  of 
thr''  Mnio,  th«  poiitiona  beinj;  K'ven  at  tw»nty-d*y 
InltTva)*.  AcotirAte  epb«n)erid<4  ar*  now  conputett 
by,  tlie  U'<lmtin'ja-t»trnH,  and  ]>uUlslied  [or  only 
nineteen  small  plaiiclf . 

—  The  '  NaiiticAl  aiauuiaG '  ulDee.  WulitDgton,  liu 
lately  iMtied  aitrw  pulJication ;  (hat  |>repared  for  Ibe 
present  year  being  the  ftrtl,  and  entitled  *  The  Pjkdno 
coa«tcr'>  nautical  almauae.'  ll  i>  the  conntcrparl  of 
the  '  Atlantie  c<m>tcr'i  nlmnnac,'  iMMcd  for  llio  first 
time  in  li^.  and  gives,  in  addltlun  to  astrotiotnlco- 
naiitical  itala,  Ihr  times  uf  high  waicr  at  ?4an  Fran- 
cisco,  iiaii    IHego,   Astoria,  and  Tort  Towntend,  ill 
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Fr.iiici*™.  and  lisU  ot  llshLliduaes.  Ilglil*il  lj''a'''>ii-, 
nrtd  t1<vatiiig  llglilH,  nn  \,hf  wr;t  cvftyt  of  ViKtli  jiikI 
.S'Hilli  AincriiM.  incliifllnj;  lh«  Nutili  mrul  rtniiili 
Tociac  iitnnds, 

— '■Gwiioinjr;  crt»tloti  of  tti«  contiiieuU  by  tbv 
oeeitifciiin-iiu.  bf  J.S.  OrinuatPhltailtljihlii,  l!%.S.'>)," 
U  «  Wik  rtinnu;t«rlxcil  \iy  implicatfon*  vi  hlliiiliirM 
xnd  cniiifrralUin  on  ttii^  part  of  most  pliyilnl  jjiAoj;- 
rapb^ri.  bj  uwniuns  ot  ihe  great  value  and  urlyliial- 
ity  a(  Llii>  fliitlior'*  carljor  wark«,  by  a  broail  igiioranrft 
of  what  otiiri-*  liuTn  iliin«,  «iiiJ  by  utl<*rty  Iid|>'M- 
Mble  pl>j-if»l  llwuiri**.  "Tlie  renvon  wliy  »ci(Mi(i- 
cian*  have  ti«Kl<:cl«d  to  invotlKAle  tbc  Invn  of  the 
«irr«Dls  Ehoroiiiilily,  and  lo  iliacoT«r  the  tnitli  ron- 


Kicn. 


n«.  I. 


r.e.  ■-■ 

IS  *L«ct*ic  i.i«iiT  ron  via  wnn  &  aKtifxcii'i 

rerning  Iliiiiii.  in  Ihat  they  1i«v»  tml  ri^siutletl  llieni 
a*  of  iniioli  imporUni'i?.  Hail  tht>>'  tiii«|>i'cti<il  tlmt 
(he  rurrenu,  bj'  th«lr  u[)era(luns,  cre<3,led  the  coiiti- 
neiitt,  they  vmiM  lang  Blnc«  ha<«  wnii^i;  from  them 
all  tbcir  xrcrMn  "  ||>.  4<l). 

—  Prr)r«MOf  CttRTlvs  DenUnn  <if  Denver  h«s  pr«- 
pu<ed  n  scries  of  elinmtle  charia  at  Iho  Vnltcd  Stale* 
Alt  th*  l>iui»  of  111*  II,  S.  ii(;iinl-»»rvic<^  n'conU,  Riv- 
ing e«|>ecial  ciro  to  the  illuitraUou  o(  ckiUQDt*  of 
hiimldlly  and  cluudlii«M.  Tlie  irytt  and  moldcr  r«- 
^loniof  ihu  coiitiuy  am  tbuft  dear) j  ^epnmleil  in  a 
genera]  nay.  nn  far  m  ihi;  9aiiien;i]  nutlinis  of  aim-t- 
valion  will  allon'.  The  uepd  of  addilloiial  data  In 
ili«w«(t  1>  luffldunUy  shown  by  nuiitliig  that  i'lke's 
PeakaJonit,  of  all  iti  ooin|>ecr«  In  tlu^  tmmiitainJi,  U 
r«prc»eut«<l  M  having  lis  condlilona  of  tinniidlly  of- 
ftcted  by  iia  ekvatlou.    Wb«o  the  Conllllerits  ar« 


oririfclly  kriown.  Ih*  bi-owl  <^ilnr«  iu>ir  idniiitod  will 
be  brokna  up  InU)  very  small  julcliirork.  Tbn  ioa|>a 
are  piibllxhr'l  by  Rand,  McKally,  &  Cm.,  ''hicago,  »nit 
an'  iiilrmtiii):  n^  hcinc  amoiie  the  lini  Mtctnpta  t» 
bring  xht  rc*uUa  of  the  algnal-aerTlca  recoHa  Into 
popular  UK. 

—  Mencc  r[  niUurf  dcscribri  an  rlwtrir  Uinf  ii> 
be  used  with  the tulcroscopc.  All  inlcrofophta  Iciidk- 
how  dllUeult  H  li  to  nbialo  g'lod,  clear  UstiL  wlien 
working  with  hlgb-pnwnr  li!tiE>c«,  bikI  any  itivimiioii 
which  will  t«nd  to  lessen  or  ov«roume  t)ii<  ilifHc-tdiy 
will  beappr«latod  bt  litem,  for  micro-phoKNfrapby, 
Stcnrii'n  lishtj,  ilUijlraU-il  lit  lij;.  I.  nre  <lrcid(Hlly  tin* 
bcfrt.  'I'Ucy  ineafiire  abmit  thrrc  criitiiiictrvi>  in 
diameter,  but  may  lie  made  amidter.     In  Hg.  2  i-liere 

Htr  Ihrm-  light*  littaclicsl  Irtu  liiiiocii- 
lar. — oiie  nbon- th«  stage,  for  lllii- 
inliiBiin^  opaque  objects;  anotlii>r 
IiaIuw.  10  lake  (Iig  plwc  of  iho  n'- 
/  Hector;  mid  a  third,  mtwh  tirightct. 

beticnth  all,  to  be  used  in  |»liotogni- 
phy.  Each  one  c^n  \xs  r<.f;utatei|  at 
will.  It  U  not  nccnsary,  howevert 
In  have  a  mlcToei-oiK  Ihtia  Riodlfled, 
r»r  Mtiii.'lhinii  lika  lis.  A  can  tie  *iib> 
»tltul«d.  Ill  (his  way  one  light  caii 
l>e  made  to  serve  the  purposes  of  all. 
Dr,  T.  St*in  describes  Iti  the  Xrit- 
*eh"ft  fiir  ititkrotkofit  a  similar  but 
Imu  pcirfi'ct  arniiie«uienl.  There  is 
one  Imp'irlant  addition,  how^*iT. 
In  iheaia^c  l>cnrnlh  the  obJMt  llirrR 
III  a  spiial  of  plailnuni.  which  bn> 
eoni<>s  henlMl  when  Ilie  currant  Is 
allowed  lo  piLt%lhmiigh  It, — an  ex- 
tremely conTfiilenl  way  of  healing 
.  aiiobjoct  beneath  tbc  niicro««ope, 

—  The  ero^niphical  I'ociciyof  Par- 
Is  awanlf  lu  pii2«s  as  follows:  a  gold 
inednl  m  Mr.  d«  Foiircauld.  for  his 
expedition  to  tUo  w>ulh  of  Morocco, 
and  his  studiea  on  the  western  ex- 
tr'-mlty  of  the  Atlas  ebain;  a  gold 
medal  to  Dr.  StU,  for  fata  four  voy- 
ag<!a  to  Inilu-Chlna  and  Into  the  un- 
explored imrU  of   Laos;  Hip  RiHiuette  prine  M  Ibe 
Danish  periodical,  ittddftsfr  oin  Grceiitcmd,  for  geo- 
Iflgleal  and  geographical  lesearches    la   Greenland; 
tlie  Jomarl  prlr.«  to  Mr.  I.Arons.  for  liis  work  en  titled 
'■Iteciuilde  voyages  *t  dc  ilocnmcnia  pour  wrrir  A 
rbistoirc   do  la  giograidiie,    depwis    le    xlii*  sifrcic 
JUMia'^  la  lln  du  xvi',"  publlabud  iuiil«r  the  direc- 
tion of  Mv3»re.  Sfheffcr,  member  of  the  iuaiUiite, 
and  Henri  Cnrdi<fr;  ibe  Khrard  prfK  to  Mr.  Diimaf 
Vorxet  for  bis  charta  ami  riirtoKraiiliie  work. 

—  \fr.  n.  II.  ilohnslori  Inteuds  shortly  to  publish 
two  works,  — aiif.  on  bis  reieiit  cxperlcncrs  In  easieni 
ACrka.  and  the  oilier  a  carefully  piTparctl  account  ti( 
the  PortugiiMe  voloTd<*)  of  West  .tfrir.t.  Tliir  latter 
l>ook  lie  has  hiu]  In  hand  since  his  return  from  the 
Ki>ngo.  Mr.  Johnitoii'i  studies  aiid  sketch^^  of 
Mount  Kilimanjaro  u-ill  xppear  shortly  in  the  Vr^jfAJc. 
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COMMENT  AND   CRITICISM. 

We  akb  glnd  to  learn  that  tlie  Rureaii  of 
scieotiGc  inrormatioo  of  the  Philadelphia  acad- 
emy of  natural  sciences,  the  organization  of 
which  was  brieflv  noticed  iu  these  columns 
lost  aatumn,  ts  already  in  successful  opeialion. 
It  is  no  small  sacnRec  upou  their  part  when  a 
Bcore  or  more  uf  busy  s|>ecialiats  volunteer  to 
receive  and  answer,  without  charge,  reasona- 
ble inquiries  in  llieir  several  dcpartiuonts.  It 
should  be  reniombcred ,  that  while  many  \yet- 
sons  are  well  eiiougli  infoinii'd  to  know  to 
whom  to  write,  ami  are  courageous  enough 
to  do  it,  othei"s,  from  the  w.int  of  such  infor- 
mation, from  modesty,  from  fear  of  trcs|)assing 
iiix>n  the  time  of  llioso  to  whom  tiicy  would 
gladly  write,  or  frani  anxiety  lest  their  request 
might  meet  wilh  inbospilality  and  rebuff,  arc 
led,  in  fact,  to  refrain  fmm  questioning,  and 
tieconoe  eventually  contented  with  ignorance, 
or,  worse  yet,  half- knowledge.  To  mention 
but  a  single  one  of  the  many  excellent  features 
of  this  scheme,  viz.,  biblit^raphy,  we  need  not 
say  what  a  boon  it  will  certainly  be  to  some 
one,  far  removed  from  monographs,  to  feel  free 
to  consult  Dr.  Nolan,  librarian  of  liie  academy, 
assured  beforehand  of  liis  cordial  co-oi>e ration. 


We  are  pleased  to  note  that  the  views 
regarding  the  projier  functions  of  agricultural 
esperiment-slatious,  which  have  been  advanced 
in  recent  numbers  of  Science,  have  found  inde- 
pendent esprossion  in  a  report  to  the  regents 
of  the  University  of  Nebraska  by  Pi-of.  C.  K. 
Bessey,  dean  of  the  industrial  college.  His 
report  inchides  a  plan  for  cxiwrimental  work 
in  agricalture,  horticulture,  and  entomology ; 
which  plan,  we  are  informed,  has  been  adopted 
by  the  regents.  It  provides  for  two  classes 
of  experiments,  designated  hs  '  ])opular  '  and 
*  scieDtific ; '  the  first  designed  to  rctcli  imme- 
Ho.un.— 1S8&. 


diate  results,  and  the  second  to  establish 
general  principles.  Professor  Besse3'  docs  not 
fail  to  attach  due  value  to  'popular'  exi^eri- 
ments,  but  he  points  out  two  facts  which  seem 
to  be  frequently  forgotten  by  those  who  make 
sucli  ex[)erimeDts. 

The  first  is,  that  while  such  experiments  may 
often  be  of  great  immediate  value,  they  are 
usually  so  only  within  narrow  limits  of  both 
space  and  time,  while  a  scientific  principle,  if 
once  actually  established,  is  true  at  all  times 
and  under  all  conditions.  The  second  fact  is, 
that  many  experiments  of  this  character  are 
constantly  being  made  by  private  enterprise  in 
all  i)arts  of  the  country.  This  is  particularly 
the  case  with  tests  of  new  varieties  of  plants 
and  now  patterns  of  machines.  Scientific  ex- 
|>eriments,  on  the  other  hand,  demand  special 
training  and  agiparatus,  such  as  private  enter- 
prise does  not  u.snnlly  command ;  and  it  is 
therefore  especially  important  that  e.\j>criment- 
stalions  and  colleges  wliich  have  the  facilities 
for  such  exiMiriments  should  be  encouraged 
and  supported  in  undertaking  them  to  as  great 
an  estcnt  as  may  api>ear  practicable  in  each 
particular  case. 

TiiK  KNOWLEDi.K  of  thuudcr-storms  is  ad- 
vancing at  a  good  pace,  France  has  made 
special  suidj'  of  them  for  a  number  of  years  ; 
Bavaria  and  Hclgium  have  more  recently  taken 
them  up  ;  and  last  summer  tlicy  were  made  the 
sulijcct  of  special  investigation  by  our  signal- 
service,  with  the  aid  of  a  large  corps  of  volun- 
tary observers,  that  is  to  be  continued  during 
the  coming  season.  A  recent  rei>ort  by  Lan- 
caster, on  the  storms  of  187D  in  Belgium,  con- 
firms the  conchisions  previously  announced 
there,  and  discovered  to  ol)tain  so  clearly  in 
this  country,  that  thunder-storms  Occur  only 
in  the  south-east  quadrant  of  the  barometric 
depressions,  or  great  cyclonic  storms  that  fre- 
quently   sweep    across    temperate     latitudes. 
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But  tlierc  8tiU  remains  to  bi>  found  the  acUm] 
mocbiuiisni  of  tliundcr-ntortus.  couci-riiiiig 
wbicb  vurious  more  or  less  theoretical  opinions 
bftve  bccMi  iiiihlislied.  The  mailer  wilt  prob- 
ably rpniain  in  doubt  until  settlfd  hy  the 
umc  kind  of  invi'sligntiun  Hint  (WmDnstmU-d 
tb«  iuward  spiral  p&th  of  cj-clouic  wlmU. 
Syuoplic  dinrts  for  a  etormy  aftornoon,  with 
hourly  or  even  hiiir-hoiirly  iiiteivnU,  nml  sta- 
tions only  A  mile  or  two  apart,  would  probably 
settle  tb<-  qucetiou  bcrond  diapiite:  and  Ihc 
first  lovfll  weather  i^cnice  that  succeeds  In 
preparing  a  set  uf  sucb  cbarts  will  gain  a  prize 
worLli  working  for. 


LETTERS   TO   THE   EDITOR. 

*>*  Onrrrtp^'ntrnU  itft  rffiirMtil  lof.ratbrirfittl'm'lUi.     TV 
»rUtt't  nam*  It  in  all  c^Ht  rrfwfrfil  iii  prvt/  a/  gavd  /aUJi, 

The  iiicati<leac«at  llgbt  on  nteamen. 

Tbt.  ltl^lllll»•edI<■(l  Ih  No.  104  of  StiVncr,  ii(  i-arlj 
electrli:  IIuIiiIji^  u(  eii-nmbonU  l>jr  iliv  iiiciutlcti-i-ut 
»yR'ciii,  tli'iiisli  ■■nrlii^r  ilinn  i]i»t  givoii  by  Profcvftur 
Tmwbriils*'.  i«  not  ilii-  esrliini. 

I  noKiLi'ii  rlii^  Atbiiiii-  in  Miiv,  18^,  hi  thu  uleaniFT 
Citjr  (if  lti(')iiiii;]>i],  lit  (111-  liititnti  IJiiP,  whtrli  waa 
bcaiitirtilljr  li^ltb'il  by  ibe  iTiL'Aii<Ir-Mvnt  sjNirni.  It 
It  my  itnprv»ti\(nt  lliitl  Ibi*  Uujjia  tveiv  of  nn  VMiiUaii 
Oiakfr,  th«r  fiiTta  of  tli<<  ['Hi'hiiii  (iltuni-iit  l".-!!)^  9ijtit<-'- 
wIiAl  illfTerviit  from  Uul  Iben  used  hy  LHIsuti  and 
Other  AtDerlcHDs.  C  11.  Amks. 

Ch  oppin  g-8  tones. 

It  il  not  Improlmblv  ihai  ili<-  ti:i]j|<MUttnt  figiirivl  In 
a  n-cent  aitiilA  by  Hba  Babbitt  (Iv.  539.  fig.  Hi  could 
havi?  Iicfti  u^fll  iia  a  fui'l-broAlii'j',  wheit  faaieiicfl  hi  n 
womleii  und  bide  bantlle;  btii  a  more  eviilfiit  luf.  Un 
such  D»tc)ici1  |)i>I>bles,  nAmrlj',  aj  nwi-weighle,  ii  bi-cii 
tn  an  InitistrT  of  llie  pnuont  day  atnone  tb«  i;ttl-n«t 
flahen.  both  Indian  tind  wliiti*.  ol  the  Urval  Lakes. 
N«.weielil»  <if  'liii!  diaracli-r  (ire  pruiiuced  In  large 
quntitlil<^»  Bt  nil  twinto  on  ibc  UkeswbirrGclll-iiciting 
it  In  TUi;H«,  fonniiiB  froqiictitly  a  part  of  llic  balln«t 
in  tlip  Iwillnmaof  tlni  "  Jlnckliiiiw'  Ashini^-boata,  anil 
lylnf*  Fonspl(^uoii«ty  ii»ilpr4!i]uv«r  [liv  iiandaii'il  hf-n<'li 
III  (he  ii«lglitjoi  hiKid  of  [l4li lug- Stat loni.  A  \e*% 
primlllve  appliance  fur»ti)kli)s  ibo  neialt  LomlnijiiKn 
use;  M  tbai  ibc  noldicd  tlifcoldiil  pebbles.  atiocheO 
to  (iie  act  with  short  piece*  of  twiDc.  aiv  nuw  ru- 
eanladMOld-fuhtonedb^lhe  moro  tbrifiyfinlninn^ii. 
Tb0  unnotched  pebble  net-wnlgbta,  tiouml  with  baric, 
of  tbi  Itnl-I.aker*,  are  iiitrreillii^  a>  a  ailll  more 
primitive  fi>rin:  )>ul  nuiru  cxiencied  olutrmiinti  In 
gill-net  npplianceo  wnuli]  bivvo  aliuwn  Mi-'«  Dabhitt 
Uiat  ibe  ui>tcl)<!il  fumi  i«  "f  far  luo-rc  utual  ocaurrrncc 
than  ftbo  leads  I19  !>  ttippoK^.  ami  that  It  pos<c»«.i 
tons  of  exampk'n  nn  lln-  tlioie*  ot  the  tireai  Laki->. 

I  liave  found  such  linp!piiit-r>|i<  asioclnteil  uiiL  die 
ramslns  of  recent  Indian:*  (cbrrt  cbliipin^^.  Iiri<keii 
potlory,  etc.)  lu  the  >aiiil-<liine>  at  Etnnsloii.  The 
inodFrii  net-wcisb(«  are  dMiiti;ui»bablo  from  ibo^e  oi 
ihf  eh«>n  dopoilta  In  only  aa*  particular,  that  while 
ill"  ■iirfacpH  (it  Itie  tonner  are  araouili,  iiirl   iheir 


notcli<^i  rough  and  angular,  thoii«  of  tlut  IbIIt  ■how 
e»  tlieir  nurfaci^t  the  effM^t*  of  dUint/p^iion  tfita 
loiiti  ■■-xpiistiiv  III!  (be  Band  lo  a[ni<>*|ihcnc  a{^nrrl»i>, 
llifir  iinicbrt.  l(Hi,  Ii»viii'ja>Minii>il  tbnaaintirrumMInK 
(barncter  aa  ibu  real  of  the  I'rbble.  A  latee  nuinbrr 
of  tbtiu  (uvcr  twulve)  wbieb  came  to  my  umke  at 
oii>>  j<!.ice  iiiilicAtet  ibnlr  ittp  at  iiel-weii;h(8  rHther 
tlinu  ax 'chnpping-tt<inra.'  W.  A.  Piui.ijpb, 

UvhOalUD.  Ill, 

The  uae  of  slip*  in  aoicnttSo  ootrcapoodeuce. 

I  hnve  been  liitcre^fil  In  Mr.  Alann'*  and  ntbee 
nrtkb's  on  tlllno:  seleiitiflf  nules. 

Any  (iiie  n'laiilne  to  file  Hucb  note*  will  Dnd  that  a 
very  cnnvrnirnt  meibod  of  dolns  m  li  by  ibe  u*r  of 
Ibc  ijbanncin  fik*.  which  may  lie  founil  at  any  lar^e 
srAilonery  -lor*.  Th*  pinteh  for  piincliin^  th^  hotel 
throii^b  the  i>api»r  I*  (he  ii>o*t  t-(>nv<>nli-iii  I  have 
teen,  as  ilie  hole*  are  aUayn  ihu  laioe  ditlanee 
apart,  and  al  the  laiue  iliaiiuiM  fn>in  the  nliti!. 

S.  1'.  iSllARrLES. 

Tb«  d«cadenc«  of  aclenoe  abont  Bostoa. 

In  a  late  laMu*  (No.  IfhlJ,  Sdncf  commenla  upon 
the  ilecadeuce  of  c'brntre  about  Doston.  Is  It  not  an 
■•aplaiiAtlciti  of  ling  ■Icrjidnici-  ihit  ni"rT  anil  rnnie  III 
I  a  Uf  yean  the  menial  almosi>hi?r«  of  Itfiton  has  \k' 
come  one  of  bitelleetual  Bnl*li,  rather  than  of  Intel- 
Irclnal  ennii-dncu?  Of  coiine,  each  i>f  lliroe  traits 
lia»  itn  r3:c«-IIencei*.  M  each  may  be  rXiii;t;tTali>il:  hut 
tbi-  liiiler  .if  Ihc  two  ocrtahily  It  far  imin-  favurnble 
lo  111*  acii%'«  (;Mwih  I'f  ►eU'iicc  in  a  cuniuiuiiily. 
Moreiiver.  Hie  VtTePt  (if  an  Inlcllcrtunl  aim/MpboK 
tiecomes  ni<i»  evident  when  it  linn  liriitm  in  n>llneiie« 
Ihc  lives  of  yiiiit.c  nn-ii  gntwii  up  in  Ita  tnldsi,  and 
nliolakc  ihi-iroiiein  life  front  it.  h  not  ibis  efleci 
to  bit  nftliici]  ill  ili«  pi-csciit  Cii>e?  X.  C, 

Koob'*  'commn  bacillus.* 

lu  the  reprvd»c(lon  of  Ibe  dmnliig  of  tlie  '  cninina 
baclltiiB,'  made  lo  lllualraie  my  paper  In  ScUnct  for 
Feb.  0,  konie  defeeis  are  iioile«abl<>,  in  wbieb  It  aeeni* 
ncce>sary  lo  call  allenllon,  tna>iuurb  at  tlic  ileaign 
WM  lo  rcjirr-Tnl  m  ncrunitety  at  p»fllili<  the  Uior- 
pbolucy  III  ibis  iniicb-ialLird-vf  nik-ro-orsaniain.  Tbe 
ends  of  M'liK'  »r  (lie  coinitins  Iti  ilie  ll^iirc  eeem  lo 
be  cut  oil  sijtian',  wb'"t«-iw  in  lb.'  eljilu  niid  In  Ibe 
drawliis  ihi-y  Hri'ull  rKiitide'l,  HUn-t  wrllliiii;  t)>«  m- 
per  referreil  to.  1  haw  U-i'ii  fiivored  by  Dr.  Kneh  willi 
a  slide  of  ilie  'eommii  hue  I  Hits,'  in  which  tbe  liiiitt 
spiral  foiuit  aie  far  in'ni:  niniiiniii'*  than  In  the  allele 
»pni  to  the  Army  inedii'al  niUBi-uin,  from  wblcli  the 
drawing  was  inaiic.  Several  of  thM«  ajiirBl  Blameats 
an-  tifteii  s>i-ii  in  a  single  llolil.  and  tiianjrof  th«in  are 
liJiimr  than  that  seen  in  the  centre  of  Dg.  l. 

Qko.  M.  Stkbxbbbo,  nu-iicon  U.8.A. 
■lubni  HcipklnaiinliicnUy,  BaltlmuT*. 
foil.  11 . 

Carni7oroua  babita  of  the  muskrat. 

Mjr  ob»ervationii  ii(  tli"=e  tiiiimali  wer*  condiiclod 
prlncliKillj  iilniii;  Iht^  bank*  iif  th»  Alleghany  River 
m  Ihc  vli'Uiltyuf  Warren,  Prrin  .  wberetheneenvinlai 
of  fresli-vraler  biv.ilir<ts  are  vi-ry  tiutnerous. 

l*".  ThoiiiuskmiupenB  llic  ihell  by  llrct  screrlni: 
Hie  poxierinr  nddiictir  inuscle.  "J'hln  can  readily  be 
aecimiplMied,  an  the  nniiiial  fclitom  imniedinlely 
initnics  tbr  liraiicbial  chamber  after  capmre,  bm  re- 
itiaitiB  wilb  the  valvri^li^hlly  enpjii^.  with  Ibe  UphoA* 
optii,  until  it  receives  quite  severt?  liandlinK.  upon 
wblch  the  water  in  tbebrancbial  cliuiiibirrin  rIoleuUy 
ejectml.    Tbe  valves  will  also  partially  open  If  the 
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«b«U  !■  tllowed  to  remain  untouelied  for  some  Ume, 
U  If  Uw  aiiliul  wu  trying  to  ofiiujiliil  Itself  with  lU 
new  furroundings.  A(t«r  one  aililuclor  It  lereredi 
tbe  valres  open,  »o  lliu  tli«  olIkt  aiij  ho  caMf 
r«Mb«(L 

S^,  I  hAxe  often  »e«n  the  po<t«rior  margin*  <tf  the 
vBlvntllgliUx  buiclivi],  iiiii  ihr  i'|ti(It<niiiii  «*rjtclwl, 
(mm  Die  efforl«  of  tlic  intitikmt  m  Dprn  llir  *liell. 

a^.  Tbe  slielb  are  n«rcr  uin-m-il  bj  li-«riiix  aWMf 
Ui«  blD^Hnunent,  aliboimlt  ibin  [KiriiDii  is  soiue- 
UiM*  injnM. 

4°.  rturiiig  ilio  nintpr  eexsoti  tiio  shells  vrere  de- 
potilril.  ofioti  many  tiusbcls,  u})dii  the  vitgu  u(  Uio 
icf  wbich  frinjci-ii  tb«  shorn.  Tbit  ufffirvct  an  e\- 
plttDotlnii  to  nil-  fitrlholkn^qiiuilltieiiif  (Iriul  aliclls 
vUicli  L  had  frciiuviillr  noticed  In  crruiik  laualllia 
at  ib<>  hotu>in  ■>(  thv  Hv^r. 

fi°.  With  llie  miuicti  in  th«  miultrat  ahcll-heapi 
wertT  manj-  Ait  suneft.  gatliert-il  fur  the  purpose  of 
«*tlns  the  aJj^nc  gronlrig  upon  Ihem. 

tf°.  AmoiiK  ili«  spe<!li-.a  eaten  by  ihv  uiuakr»ls  of 
tbc  Allvslinnj  ICivcr  may  bv  lucitiluovil  lh«  follow- 
In^  «.<  of  the  tn-m  fr^uiTit  oet--urr<-iii!*':  IJnio  lipi- 
mviitiim*,  U.  i>hi«mhiii,  V.  grociljv.  r.  putolus,  TJ. 
davits,  IT.  LfniiUItriu.  K.  nociil4-n<,  LT.  otsIus,  V. 
htUolus,  V.  eitibii^ua,  Marji!»riiaiin  nigora,  M.  lau- 
fjiuta,  Ktiil  AuotluitlKvdentuln. 

CUAB.  E.   DXBCIISR. 

AiiMif.  N.Y..r»b.». 


I 


I  haTo  bmn  ramillar,  ov«rsiiic«  my  bojhood,  vith 
lh>  fai*!  ihaL  llicit<-  jiTiimiiI<)  livo  Inntoljr  unon  the  miit- 
wU  and  othnr  *h*ll-(i»h  of  our  rivrm  anil  cnwkM.  It 
b  sl*o  well  known  to  diick-hiititi^r*,  al  IcMt  in  lliis 
rcciuu  <>[  country,  that  tbt-y  |*ick  up  no  iiicontidcrnbiv 

Sirtloii  o(  their  siibsiilenci?  from  dead  and  wounilod 
rdB  Co'IikI  by  Ihem  after  the  sporumau  baa  aban- 
dooed  lh«  warcli.  Only  )A«t  aprin);  J  killed  a  dui^k  In 
this  virlnil;  which  friluut  of  rt.ich  mid  lloaied  off. 
Upon  recoverinR  it  nithiii  lets  than  an  hour  nfter- 
wafda.  on  ih<)  (anbcr  vhom  of  Ibc  'alougk,'  ita 
hr«a«t  had  fllreaily  been  o&t«n  away  liyamntkrnt;  and 
It  i*  nil  anoammon  oecurrence  to  siirpriiie  tliein  at 
■urii  rvpaata.  Theo.  S.  Case. 

■  eilr,  Ma^Fcb.9. 


If  tboac  JQlcmlcd  In  tbe  caruivoroiu  bablia  of  the 
mutknl  will  rvfcr  to  Scttnet,  Ho.  €£,  Ihcy  nUl  fliid 
tbnrs  a  notice  of  adiM^ii»ian  tipon  thictubjn^l,  which 
took  piaca  iHifoiu  Ebi?  Biulo^ii-al  vitcicty  ol  \Vj4ithnig- 
urn  tn  Utttpringof  IHiS4.  In  rKunnl  t<')  tlt<-  f»ct  Ihitl 
pOoK  of  nnAroJt<"«  Uiiiu  jilietls  An:  funiiil  nriir  inink- 
ral  b«irniw».  It  aetriuii  to  iii«  that  there  citii  hv,  but  auv 
cspUnatioii,  And  tlnit  Is  lii*  tufXr'-Xwn  tsimlc  ni  the 
Biological  anclety.  ihtit  tli?  ^Iiell^  arc  gMhered  by 
tba  mitahral*.  pilot  up,  and  left  out  of  water  imtil  too 
WoUt  to  kn'p  Uidr  »hi?lls  cIo»ed,  whi'ti  Lbo  rodeat 
finds  U  an  «asy  matter  to  pick  out  the  incni. 

It\U'ii  S.  Ta&u. 
OMbttUcr,  Um>..  Ff^.  4. 


JOHN  OWyy  JEFFREYS. 

Tue  r»nks  of  Eoglinli  naturnliats  li»\e  met 
with  a  scriuua  toss  iu  Ibc  dcatb  of  Jdka  (!w}-q 
J«fffey»,   IX.D.,   F.H.S.,    cic,   which   took 


plkce  suddeuly  at  hU  r«s!d«ncc,  KcnsiDgton,  oo 
tlte  2l^tb  of  Jitnimn-. 

Dr.  Jelfrcvft  was  born  nl  Sw.ins«i,  Jan.  18, 
ISOi).  nnil  at  tlic-  tiinv  or  hl^  deiith.  with  the 
cxcoirtitm  of  Sir  Kichard  Owen,  was  probably 
the  oldest  Uritish  nattirnlist.  l.~|i  to  tlio  Inst 
lie  wag  biisily  engaged  on  the  invealigntion  of 
the  deep-Ac:!  drcilgings  or  tbc  Lightuiiig  and 
rorcu(>iiiv  cxpcdilions  i  iviid,  oiily  three  days 
before  the  rcoeptiou  of  the  nows  of  hie  dcAth, 
a  co|jyofa  roocnl  paper  oil  tbe  relations  of  the 
AmerioAn  itnii  Kiirojifan  moUiisk  fAiinne  was 
receired  from  bitn, 

]>r.  Jcirpv^vs  was  the  deseemlant  of  one  of 
the  oldest  lamilies  of  Wales,  snd  was  i-a1IccI 
to  tho  bar  at  Lliieoln's  Inn.  For  tniiny  years, 
bon-fver,  lie  had  i-etired  f\-uni  practice,  and  bad 
been  devoted  to  the  invcstigatiop  of  the  natu- 
ral history  of  iuoIlu»k»,  especially  these  of  tbe 
BrUii<h  islands,  northern  Europe,  and  the  ad- 
jacent seas.  Ills  work  on  tbe  Kritish  moIInAm 
is  the  stftDdard  book  of  rcfereacc  on  that  topic, 
and  his  invcstigHlious  into  the  fauna  of  tbe 
deep  »eft  were  known  and  appreciated  among 
men  of  soieneo  cverywliere. 

Dr.  Jeirreys,  from  n  lori,  had  hevn  a  student 
of  coiicho1ag,v.  devoting  bis  holidu.i'S  to  col- 
lecting, and  wout  among  the  earliest,  most 
energetic,  and  persistent  dredgers  of  the  Brit- 
ish seaa.  In  Ms  earlier  days  he  vas  intimntely 
ae(|nBintcd  with  that  classical  band  of  Uritisb 
naturalists  to  vrboni  auifncv  owes  so  iiiueh, 
and  who  toiled  for  tbc  moat  jMirt  unappreci- 
ated. In  later  years  he  w.ts  cqtially  nctivc, 
nnd  iinrlicipaU'd  in  the  important  oxitodiliona 
of  llic  Lightning,  Porcupin*;.  Valorous,  ttc., 
and  was  only  jircvenled  by  nn  accident  (hjni 
parltctpHlioii  in  the  voyage  of  the  Challen- 
ger. His  first  important  ]>a|>er  was  pub- 
lished by  the  I,Lniienn  society  in  \Hlti ;  and 
siDce  then  lianlly  a  year  lias  passed  by  with- 
out contributions  from  hlfl  pen.  many  of  which 
were  printed  by  the  Royal  society,  of  whlcli 
lie  was  for  fbrly-five  years  a  fellow.  The  extent 
and  imjx>rlance  of  his  researches  can  only  be 
fiilly  appreciated  by  speeirdlste  engaged  in 
similar  studies.  He  was  president  of  the  bio- 
logical section  of  the   British  aasonnlion  In 
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1877,  Slid  bdd  tbe  office  of  liigli  »licriff  of 
Ilertfonbbire  aad  other  imifortiint  public  tm&ts 
at  various  tiaii>t).  lie  was  treasurer  uf  tlie 
G«ologE(.-nl  society  for  tniiii^  ^'Cilts,  and  lioiior- 
ary  or  corresponding  member  of  many  foreign 
80ck-ti(;8. 

In  a«i«iititlc  matters.  Dr.  JclTreye  bad  some- 
thing of  the  umsprvulista  nutiirni  to  u  ponton 
of  bis  years;  liul  bis  opinions,  liotvever  ilrmly 
held,  were  never  exprciiscd  with  bitterness,  and 
hiti  gcaiuJity  iind  liottpitality  bound  to  him  In 
ftiendly  ties  not  only  ecienliBc  men,  yoiing  and 
old,  but  ilie  iuUrlligcnt  and  (^^ullurod  tbrougboiit 
bis  wide  circle  of  acquaintance.  He  leaves  a 
son,  Mr,  IIowcl  .k-ffrcys,  and  five  dauybtLTS, 
ouc  the  wife  of  Prof.  H.  N.  Moseley  of  Uie 
Challenger  expedition.  Ilia  colleotiou,  which 
for  British  eoaa  is  absobitdy  aorirallod,  pos- 
aesaing  rnany'of  the  actual  types  of  Turtoii, 
Alder,  and  other  early  llritiHli  naturalmta,  uiid 
&a  utreioely  i-icli  and  largely  unique  Nortti 
Atlantic  and  North  Eurapeno  i^erii<e  nill  form 
one  of  tlie  tre.isiiixts  of  tlie  Natitmnl  miiseutR 
at  AVashington,  where  a  portion  of  it  bus  al- 
ready been  received.  ^V.  II.  Uai-l. 


THE  WASIIINQTON  SATtOIfAL   AlONU- 
MEST. 

Thk  hislnry  of  Ihe  umiei-tokirg  whicli  has 
resulleil  lu  the  eouipletioii  of  the  Wnsliiii'^Ujti 
monnmetit  present*  a  niitnber  of  interesliiig 
and  curious  fuou  :  and  the  coostniction  of  the 
moauniciit  itself,  by  reason  of  tbe  niagniUide 
ufthe  structure,  baa  involved  aomc  problems 
of  considerable  engineering  imporlauce. 

The  early  history'  of  tbe  montiment  may  be 
said  to  date  tmm  ITS,*!,  nben  eongresA  resolved 
lo  erect,  whorevcr  the  realdcncft  of  eongre«« 
aboiild  be  ostablithcd,  an  eque»t]i:in  statue  of 
Wasliington  ;  and  in  1795,  when  it  was  pi-o- 
posi^l  to  build  a  monument  enmniemorHting 
the  Ametiean  revolution.  Major  L'Knfant,  ihe 
designer  of  tbe  plan  by  wliich  tbe  L-ily  of  \Vasli- 
iitgton  is  liiidout,  selected.  andOen.  Washing- 
ton himself  approved,  the  Aitc  where  the  finished 
monument  of  wtiicli  we  write  now  ataiids. 

Aftor  tbe  failure  of  these  .ind  other  sunilar 
plftos,  the  next  step  was  takeu  in  IH'A'i,  when, 
under  the  auspices  of  tbe  Waaliington  national 
TDOiiuineiit  society,  the  aid  uf  tbe  jieople  of  the 
United  States  was  invoked  to  raise  the  aiim 


required  tocrcet  a  great  tiattonal  monument, 
no  one  lo  eoalrtbule  more  than  one  dollar,  —  a 
restriction  which  was  removed  in  1X4  j.  Money 
came  in  slowly  ;  but  by  1S47,  JfT.yw  had  been 
raisetl,  uiid  it  was  determined  to  raalic  a  be- 
ginning :  and.  by  authority  from  congress, 
Presideut  I'olk  dc'eded  the  present  site  to  Utc 
society.  Building  wn.t  at  once  commenced, 
but  proccedod  slowly;  and  in  1851  the  society 
bad  spent  $S30,0()U,  and  raised  the  monument 
to  a  lieigbt  of  1&2  feet  above  the  base. 

The  original  design  by  Itobert  3IUU  included 
an  obelisk  faced  with  white  marble,  600  feet 
high,  bb  feet  square  at  Ihc  base,  and  30  feet 
square  at  the  top.  surroundi^d  at  it*  base  by  a 
ciroiilar  rotunda  or  colonnade  2'>0  feel  io 
diaiiieber  atid  100  feet  high,  in  which  were  to 
be  placed  statues  of  the  nation's  lHustrions 
dead,  witli  vaults  beucath  for  tbe  reception  of 
their  remains. 

The  base  or  found.ilion  masonry  was  about 
^10  feet  square  at  the  boitom,  laid  at  a  depth 
of  but  eight  feet  below  the  surface  of  tb© 
ground,  and  carried  up,  in  steps  of  about  three 
n>et  rixe,  to  a  height  of  25  feet,  where  it  is  SB 
feet  square.  The  slight  depUi  to  which  tlie 
foundation  wns  carriet^l  was  due  to  the  anxiety 
of  tile  building  committew  to  have  something 
to  show  for  the  money  ex[)e«<led.  It  was 
built  of  rubble  manonry  of  blue  gneiss,  the 
blocks  large  and  of  somewhat  Irregular  slia|)e» 
(nearly  us  they  cuiiic  from  the  quarry),  laid 
ia  a  mortar  of  hydraulic  cement  and  stone 
lime,  tbe  joints  and  crevices  Hllc<i  and  grouted. 
The  >ihart  of  the  obelisk  was  built  bollow,  witli 
waits  lo  feet  thick  at  the  base;  the  well,  or 
hotlnw  interior,  being  £o  feet  square  for  the 
whole  height  then  built.  The  exterior  face, 
lo  an  average  depth  of  sixteen  or  seventeen 
inches,  was  of  Maryland  marhlc.  imunlly  enllcil 
alum-stone.  The  remaining  thickness  of  the 
walls  wast  of  bhie-atone  rubble  backing,  not 
the  best  couslruction  for  a  buildiug  of  such 
enormous  weight. 

To  ascertain  tbe  kind  of  earth  Uist  would  be 
Qtider  the  monument,  a  well  was  dug,  BOtne 
25  feet  deep,  in  the  iininediatc  vicinity  of  lb« 
8lt«>,  and  tbe  earth  )>!ii(ictiliLrly  examiited. 
The  material  was  found  very  comi>act.  requir- 
ing a  pick  to  break  it  up,  and  was  pixinounood 
sititiible  for  a  structure  of  the  kind.  At  a 
depth  of  twenty  f«ot  a  solid  bod  of  gravel  wa» 
reached,  imd.  ais  feet  lower,  water  was  slnieli. 
Before  the  first  course  of  marble  was  laid, 
bench-marks  were  located  from  which  to  test 
tbe  aettlenicut  of  the  monument.  After  build- 
ing to  lie  feet  in  height  aliovc  the  ground, 
tbe  chairman  of  tbe  building  committee  writes. 
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ia  ]8SS,  'There  U  no  pcrwpliblc  aelllouient ' 
of  llie  base,  —  a  stslvrnt-ol  wliicli  kpciiis  Imnlly 
aocurntc,  judging  ftom  vrliat  ia  uaiial,  ami  from 
what,  appeareii  litter.  Here  way  be  meiittoncd, 
HA  of  Interest  Ixter.  thiil.  tlic  nrcliilvirl.  TiIt. 
Mills,  ill  1848.  ]ov«]Il<iI  from  tlio  lop  of  thg 
third  course  or  step  of  tiic  fouadation  to  n  jioint 
on  to)i  of  llic  inmd  inn -stone  nioniimoiit  near 
lide-waler,  plnnted  In  ]'rcsid«nt  .K'tfiTsoii,  -iiid 
thus  cstftblislicJ  II  reicrcacc  by  wiiicli  he  iiiifihl 
detect  any  ttcttEomcnt  occurring  in  tlic  progress 
of  the  work. 

On  Feb.  S2.  18.55,  congress  liftring  been 
petilioLeil  for  it'ul.  u  committee  of  the  houitc- 
approved  of  the  work  doni*,  and  ru  com  mended 
an  appropriation  of  ifaOO.UUt).  Itm  this  was 
Uie  period  of  the  Know-nothing  excit^'iiieiit; 
and.  on  the  very  day  that  tlie  nppropriutiun 
watt  reooniinended,  tho  books  and  p»jK>n)  of 
the  monument  society  were  forcibly  seized  by 
a(Uicrenl.t  of  the  .\mcncftn  pa.riy,  niid  n  new 
board  wa»  illegally  formed  from  llieir  inenibcre. 
This  action  nijaia*  dcl-iycd  progwss,  and,  dnr- 
iog  their  rule  of  fonr  yrare.  only  four  fcpt  were 
added,  bringing  the  olielisk  to  the  height  of 
15(!  feet  above  the  base,  at  which  elevation 
it  long  rested.  On  Fi-b.  22,  1859,  this  board 
waa  ousted  by  the  incor|xjration  by  congress 
of  «  new  Washington  montimianL  socisty  for 
the  purpose  of  lini&bing  the  work.  These 
ctuuiges  probiibly  ncconat  for  the  more  or  loss 
oomiAete  di^appearauei-  of  the  orii^iual  plans, 
meoaarementtf,  bench-marks,  etc..  which  is 
nftcu'ward^  noted.  The  rivil  wn.r.iooii  follo«*fd, 
sud  no  actual  work  won  done  for  niany  _\eiir»i. 
The  society  remaloed  as  custodian  during'  ttiia 
time,  and  roado  some  attcinpta  to  re-awnken 
public  interest.  Numerous  ex&minntions  were 
made  by  government  oftlcinia  of  the  condition 
of  the  Htone  work,  which  in  »onic  placvfi  was 
slightly  crtiippcd  at  the  edgeti  by  Hush  jointing, 
and  of  the  foundation.  In  April,  1874,  Lient. 
Mamhall  found  that  the  axis  of  tliu  shaft  wax 
inclined  1.4  inches  to  the  norUi-wcst.  At  one 
Uine  it  was  hojicd  that  the  biire  shaft  might  be 
finished  in  some  form  by  July  -1,  197G\  but 
the  unsatisfactory  condition  of  the  foundation 
prevented . 

All  hope  of  completing  the  monument  by 
the  centennial  anniversary  having  gone,  the 
matter  apparently  rested  until  August.  I87tj, 
when  an  act  of  congress  was  approved,  pro- 
viding that  tlierc  should  be  uppropriatcc]  S200,- 
COO  in  four  annual  lastalments.  to  continue 
construction  ;  th«  otllccrs  of  the  society  being 
require*]  to  transfer  the  properl)'  to  the  L'nit<Hl 
Stales,  and  the  cousUuetion  uf  the  mouuraent 
to  be  under  IJie  diroetion  of  the  president  of 


the  United  States,  tlw  suiwrvising  ardiitects 
of  tiut  treasury  and  of  the  cflpitol,  the  chief  of 
engineers,  and  the  lii'st  vice-president  of  tb< 
monument  society,  lu  the  examination  called 
for  in  tlii«  act,  it  was  very  curioiinly  discovered. 
by  levels  taken  to  what  was  then  tuipixMed  to 
be  the  niLTidiiin-etouc  prcvioiislj*  K^ferrc*!  to. 
that  the  mnntimcnt  had,  in  twenty-eight  years. 
)«eltle<4  nont'ly  nine  incheft  into  the  ground.  A 
lively  investigation  by  those  most  interested 
presently  dcvdojicil  the  fact  tlinl  Gen.  Itab- 
cock.  when  in  charge  ofhuildings  and  grounds 
in  Washington,  hail,  in  the  oourae  of  improre- 
ineuLs,  graded  ulT  and  cartel  awuy  the  nierid- 
iari-stone  monument:  bo  that,  added  to  Uie 
loss  of  all  plans  and  details,  we  must  uo*r 
I'clinquidli  nil  hope  of  knowing  whether  ibe 
muTiuiiienl  had  settled  or  not. 

Congress  then  authorized  the  re-eufon-iiigof 
the  foundation  ;  and  Llie  work  was  placc<l  in 
charge  of  Lieut.-l'ol.  Thomas  Lincoln  Cnsey^j 
I'.S.  engineoi-s.  who  had  do\  i«ed,  and  hits  «n«-] 
ccBSfully  carried- out,  the  plan  shown  in  th«i 
sketch.  The  earth  nlmut  the  base,  some  10,- 
000  cubic  yards,  wa*  first  rcmo%-cd.  Then  a 
trench  4  feet  wide,  l.'l..'«  feet  deep,  extending 
23  feel  outside  of  the  old  foundation,  and  tun- 
nelling 18  feel  under  it,  was  excavated.  Th« 
trench  was  then  lllled  with  <wner(^t«  of  four 
|>arta  broken  stone,  three  purls  pebbles,  two 
parts  sand,  and  one  part  I'oitlaud  eemont. 
mixed  by  machinery  in  a  cubical  boi;  rotating 
ou  a  diagonal  nxih,  and  then  thoroughly  rammed 
in  place.  When  the  space  under  the  old  fouD> 
dntion  was  as  neuMy  lllled  as  oouvouient,  wore 
concrete  was  put  into  small  gunuv-aacbs,  aod 
rammed  home  horizontally,  while  yet  soft, 
with  a  heavy  timber.  The  order  in  whieb 
these  trenches  wciv  made  and  tilled  is  num- 
bered on  tile  plan.  At  lirst  it  was  intended  to 
make  and  fill  two  opposite  trenches  at  the 
same  time;  but  it  wa.^  Tound  Uiat  removing 
111  square  feut  of  the  foiitulatiou  (only  2.^  %} 
caused  a  too  rapid  iiiulion  of  the  column,  and, 
atter  the  first  four  trenches,  but  one  trencli 
was  made  and  (illed  at  n  time.  This  xensi- 
liveness  of  the  ol:icli.'«k  to  disturbance'  appears 
to  conljrm  the  opinion  that  the  old  foundation 
was  nh-eady  carrying  nearly  the  aiaximum 
allowable  load. 

The  elfeet  of  cutting  tJicse  trenches  was 
studied  by  means  of  n  plumb-line  suspended 
from  Uie  top  of  the  shad,  and  hanging  Cnxly 
throng])  a  gradnaterl  metal  circle  near  the 
lloor.  The  greatest  movement  at  the  begin- 
ning of  the  work  was  jj  of  an  inch.  Ily 
careful  watching  and  working,  the  origioal 
delleetiou  of  1.75  inches  was  almost  entireljr 
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oorrect«d.  Tb#  xroii  of  the  fouiidiiUon  wrh 
IncrctsMl  l.'VO*;^.  or  from  fi.-lOO  3<ittiire  feet  U> 
16,000  S()iiare  feet,  aiwl  was  cjirriixl  tlonn  lo 
21.5  fpfft  l»elow  tlie  ongiii.il  siirfHCV  of  llie 
gToiiiMl.  Careful  Ivvds  showed,  thnt,  during 
Uic  prcHxas  of  iiiidc^rpiniiing,  the  base  of  the 
nionuiueat  settled  Iwo  inches. 

"ITje  foDiuUlion  was  Oii-llior  stTpngtlicnod, 
sod  the  [mssiirif  cli8tril>tite<l  oi'cr  the  whole  of 
tlie  ticw  basK,  bj-  jilauing  a  rontiiiiioii);  biittrpss 
of  ooucrcie  iiroimd  iha  Imisp,  (Vom  the  top  of 
the  old  fouodstiou  Luirnny  out  on  tbu  concrete 
base;  n  (Kirtion  of  the  foundation  masonry  lie- 
log  cm  away,  as  shown  in  tlio  sltctoli.  to  give 
ft  jpiod  bearing.  A  tcrrnce  of  earth  was  nft«r- 
wanls  added,  lo  cover  llic  n»i||li  masoiiiy.  and 
to  Rtill  f^iitlivr  itiL'reasu  Llie  depth  to  niiivU  the 
foandntion  was  carried.  n»d  thu8  to  iuvreiiM 
the  re»i.iling-pow«r  of  ttie  groiiml  iigttioHt  Int- 
erul  di.spiact:'int>iil. 

I1i4>  new  foiitidation  w.is  conij>Iet«<I  in  May, 
1880:  and  on  Ang.  7  Prc^iidt'iit  HayC8  as- 
sistcil  in  laying  t!i«  flrnt  new  stone  on  tlie  shnfL. 
On  tiic  npw  |>nrti(Mi  the  ejiftco  iiisido  was  cn- 
largvX  IVou  i-'>  fctX  square  to  iM.b  feet  fitjuiire. 
to  dtmlnisli  tliv  weight  by  lemtening  the  lliick- 
IWM  of  tJi(>  walls;  ami  solid  gi-anitc  Imohing, 
in  Iwo-fcct  coiiniftt  lo  toiTL'siiond  with  llic  oiit- 
nide  martilc  courses,  was  aulislittited  for  the 
Irn-gulnr  nibMc-work.  When  the  wall  grew 
coitsiileraMy  thinner,  marble  was  uscil  tUroLigli- 
out.  The  tliicknesii  nt  SdO  feet  is  18  inclit-s. 
The  monnuicni  dmc  id  feet  in  1880,  71  fet-t  in 
1«K| ,  W  feet  in  l»«-J.  70  feel  in  I8«3,  and  'JO 
feet,  to  which  was  luliled  tlic  »pe.\  of  £5  feet, 
in  1884. 

Kight  Iron  columns  rise  in  the  interior,  shown 
by  small  oirelen  on  the  plnii  of  Die  top.  Four 
of  thera  are  far  enough  fhoni  the  wall  to  sup- 
port tlic  Iron  plntfomnH  and  stairways  by  which 
the  monument  may  l>e  ascended:  the  other 
four  act  as  guides  for  an  elevator.  These 
ootamna  have  been  coniiocle'l  with  tiic  wiiter- 
beuriiig  stratum  lidow  Uic  nunumcnt,  and  with 
the  melotlic  point  on  the  apex. 

Sereral  ways  of  capping  the  monnnient,  or  of 
cODStntcling  the  apex  lo  suit  il«  cx|x>isvcl  posi- 
tion, owl  M-curc  permnncQce.  were  discuaspd. 
The  adoptefl  design  was  by  ilernani  K.firecn, 
civil  engineer.  Three  stone  corbels,  one  foot 
tliick  »L  the  edge,  be^iu  to  grow  out  from  each 
ride  of  the  well  within  the  roonumcni,  iiL  a 
piHUl  thirty  feet  below  (he  top  of  the  wall. 
They  increase  in  width  ns  they  aaeend,  until 
al  tlit^  top  of  the  wall  the  middle  one  projects 
six  feet,  and  lUe  >ii<le  oiioh  four  feet  ami  one- 
lioir  endj.  From  them  itpring  8toite  arched 
riha,  whlvti  in  turn  &uppot-t  the  raof-c^overing 


of  Ktone  slabs  seven  inches  thiek.  The  middle 
ribs  rise  thirty  feet,  and  intersect  On  a  eross- 
sliaped  kcysloue :  t-tic  aide  rilu  abnt  against 
one  another,  and  n  Mjuare  stone  frame  some 
»«vcD  feet  lower  down.  The  npex  is  tcrmi- 
naCeil  hy  nu  ulnminium  ixiint. 

AlUtr  the  main  walls  had  n-uched  their  iitlU 
male  height,  a  frame  carrying  a  derridt  mast, 
which  reached  to  a  height  of  7n  feet,  was 
erected  on  the  lopa  of  the  iron  columns.  An 
opening  w,i«  left  tn  the  lower  roof-conrse  at 
one  side ;  the  etonc  for  the  roof  run  out  on  a 
small  balcony  supported  by  projecting  beams, 
and  llien  raised  to  place.  When  all  but  tlirce 
roof-courses  were  set  (in  all.  some  11  feet  ia 
height),  a  platform  was  built  around  the  lop, 
suppurtetl  on  brackets  rosiing  on  tbe  slanting 
Bides  of  the  roof,  and  carried,  in  turn,  on 
beams  projecting  through  the  epeitures  for 
obser^'ttiiou  led  in  the  lower  part  of  the  roof, 
two  on  each  sl<te  ;  and  the  nine  remaining 
stones  were  distributed  on  this  platform.  The 
cenlrni  derrick  wns  then  removed,  and  a  small 
fpiadniped  derrick  erected  on  the  |>latfonn  and 
OYcr  the  point  of  the  roof.  Thus  these  stones, 
including  a  cnp-stone  weighing  dJ)O0  ])ounds, 
were  rendily  set,  smd  the  apex  eompletetl  Dec. 
t>,  l>tx4.  A  email  opening  near  Ihe  top,  after- 
wards cloae<t  by  a  stone  slab,  ]M:rniilted  the 
rclnrnt  of  tlie  workmen  who  rcmoveil  the  suaf- 
folding. 

Since  the  complcUou  of  the  foundation,  and 
tlio  reaurapLiou  of  building  the  slinfV,  some 
slight  settlement  has  titken  place,  increasing 
regularly  ami  unifunnly  with  each  addition  of 
a  few  courses  of  stone.  Alter  a  few  weeka 
fi"om  any  suspension  of  building,  settlement 
hoA  alwn)'s  ceased ;  and  hardly  a  porcepliblu 
movement  agniii  occurred  until  after  some  200 
tons'  weight  ha4l  been  added,  when  the  same 
process  of  settling  was  repeated.  Altogether, 
in  the  addition  of  400  feec  in  height,  and  about 
:H,Oii(i  gross  tons,  12,000  tons  of  which  ttre 
iu  the  earth  terruce  over  the  foundation,  the 
settlement  was  two  inches.  The  entire  aettte- 
raent,  due  to  undL-rpinning  the  fouiKlation  and 
completing  the  auix-rstractare,  is  about  four 
iucliL«.  The  movementtt  of  the  plnmb-linee, 
of  which  Ihureweiij  two,  —  one  from  the  height 
of  UH  feet,  and  the  other  from  2.VJ  feet. — wore 
bill  Irifliiig.  Changes  in  them  were  infrequent, 
.iiid  probably  not  always,  if  often,  dne  to  actual 
leaning  of  the  shaft. 

'['he  workmen  were  protected  against  injury 
from  falling  by  a  strong  net  suspended  around 
the  outside  of  the  shaft ;  and.  since  the  n-sumj)- 
tion  of  conatruction  by  the  United  States,  the 
only  accident  has  been  the  breaking  of  the 
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ftrm  of  Olio  of  the  men.  Th«  cost  thus  far  is 
$[,)8S,000.  The  completed  structure  vrctgU» 
8t  .<>00  U>us. 

In  X\m  coniiocftion,  snme  of  the  heights  of 
notjLblc  stnictiiri.'s  may  ha  uf  interest :  Tower 
ofllsii,  179  rix-t;  liiiukfi-  Kill  inoiiumvnt.  2'i\ 
{eel;  Grcnt  iiiob((]Iiv,  Cniro.  'iii'2  fiwt;  Ti-ialtj* 
spire,  New  Vork,  '284  feet;  CainpsuilG,  Flor- 
ence, i'JO  feet  i  top  of  capilol,  Washington, 
907  fe«t ;  Milan CAllietlrM,  »M  r«et ;  St.  l'»ul'», 
Lomlon,  .'tfiii  feet;  Antwerp  cftthcdral,  402 
feet;  Jiiilhcmn  MnrinnkirdK?,  Liilicck,  430 
tevl:  St.  Stephen's,  Vienna,  441  fe*!t;  St. 
Rollox  piiiiimey,  Glaagow,  450  fwt ;  Great, 
pyramlil,  450  f«;et  (originally  4Sil  feci)  ;  .St. 
Vein's.  Rome.  4r»5  Pi^el ;  Swas!>oiii-g  calhe- 
dral,  4118  fet-t ;  Cologne  rHthedml.  .ill  feet; 
Pbikdi'ipljin  city  Imll,  to  be  535  foot;  W«*h- 
IngtOD  itixtti  time  tit.  o.'>5  ffCt. 

Many  tnifiaorial  Btooi^s  were  contribulwl  by 
the  Bt&tes,  and  by  different  orgiLmxatlons  ia 
this  uouiilry,  and  by  forvigu  eoniilrii-s.  Some 
forty  of  thesf.'  etOD««  virm  »itt  in  lliu  inlL'rioi- 
fflces.  One  hnndred  still  rcmnin  in  the  store- 
house, nnd  will  protinl>ly  ho  aflixed  as  alabs 
to  the  interior  walls  !n  'Conventeut  pliices. 

CUAIil.KS   E.   GlIKKNB. 


THE    ELECTRIC    LIGHT    FOR    LIORT- 
HOUSSS   AND    SEARCR-LtGUTS. 

TiiK  recent  ex  periuionia  in  KiiglantI  {Nature, 
vol.  xsx.  p.  3G2),  upon  the  relative  merits  of 
ck'clrif.  gas.  ami  oil  lights  for  liglilliouw 
illumination,  have  calleil  attenliun  t«  iho  very 
marked  failitrn  of  the  nrc-light  to  penetrate 
Uiroiigh  n  misty  or  foji:g>-  atmosphL-re  ;  this  fail- 
ure being  duo  to  the  vigoront  nlijiorptiou  of  the 
blue  raya  of  tlic  Hpeetrnrn  hy  sncli  an  alraoa- 
pherc,  —  roys  in  which  the  arc-light  is  espe- 
cially rich.  A  very  striking  caae  of  sinillftr 
failure  wns  presuiited  to  Uie  writer's  noties  « 
few  eveningn  ago.  One  vf  the  slrcctit  of  Wash- 
ington has  i\ix(ilh  been  lighted  by  arc-lights  on 
eocli  side,  upon  posts  several  foet  higher  than 
the  gns-lamps;  so  tlial.  in  looking  along  the 
street,  the  rows  of  eleelne  lightj*  aljovc  the  gas 
offer  a  good  opportunity  for  eoni|mriiion.  For 
ftevcml  nights  both  were  lighted  ;  and  one  of 
tbCHc  (lights  chanced  to  be  extremely  foggy  for 
a  few  hours  in  the  evening,  the  groniul  being 
covered  with  stltish  from  molting  snow.  For 
this  reason  1  went  out  of  niy  way  to  see  the 
effect  niHJii  tlieso  lights,  and  was  rewanled  by 
the  Bight  of  the  arRdigh1«  —  overpoweringly 
Iwight  close    at   hand  —  becoming   almost   ns 


faint  ami  yellow  ns  the  gas-lamps  nt  a  (tlstaiMM 
of  less  than  half  a  mile.  The  extent  of  the 
arc-lights  wsrt  only  five  blocks,  and  the  treasury 
buihling  »t  one  end.  and  patent  olllce  at  the 
other,  prevented  a  view  from  a  gn'ftler  dis- 
tance ;  hut  there  can  be  no  doubt,  that,  if  the 
relative  rates  of  absorption  had  continued  in 
the  same  ratio  for  a  gi-e-i^cr  distnnce,  the  nro- 
lights  would  have  api^eared  fainter  ttuin  Un 
gss'lanips  at  a  tlistanee  of  not  oiiich  over  half 
a  mile,  and  would  have  entirely  disnppearwl 
long  before  the  Intler.  'llie  euv-light«  are  eatd 
by  the  company  to  be  of  aliout  two  thousuud 
candle  poiver.  ami  the  gas-lights  ]»robably  equal 
between  tiOeeii  and  twenty  caudles ;  so  that 
lire  enormou.>t  dilferenee  of  abson'tio"  tinder 
these  etrcnmKtanccs  is  evident  at  a  glaooe. 
To  be  sure,  this  was  a  very  thick  fog;  bat 
this  is  the  very  condition  of  things  where  ppnc- 
irating  power  is  mo«t  necessary  for  liglilhoiise 
lamps,  and  where  th«  arc-light  seems  to  f^ll 
utterly. 

For  search-tighti),  in  naval  warfare,  as  pro- 
tection against  torpedo  attaclt  in  thick  weather, 
and  for  other  similar  puri>o»ee>  tJie  case  is  just 
as  had.  or  even  worse :  for  the  light  must  trav- 
erse the  necesBHi-y  distance  twice,  —  to  the 
dangerous  object,  and  then  reflected  back  to 
the  ship.  For  determining  the  best  quality  of 
light  for  submarine  seurch.  experiments  upon 
tho  selective  absorption  of  sea-water  for  vori- 
OL1S  kinds  of  lumiuons  radiant  energy  would-i 
seem  to  be  desirable. 

Profesitor  Langley  has  shown,  within  the  last 
year  or  two.  that  our  atmosphere  absortis  iniicfa 
more  of  solar  radiant  energy  than  has  bmn 
heretofore  supposed,  and  that  this  is  very 
largely  in  the  blue  end  of  the  fl[>cctrnm ;  so 
thai,  sunlight,  if  we  weiv  rid  of  our  atmofl-. 
pliei'c,  would  tie  much  hlner  than  we  see  it./ 
He  has  shown,  too.  that  this  l.ikcs  place  by 
ditfnston  of  the  light  by  reflection  in  all  direc- 
tions fmm  jmrticlea  in  the  atmosphere,  so  that 
we  get  nboiit  half  our  dnytlgLt  from  the  sky, 
even  in  a  pcrfi-etly  clear  day;  and  that  this  is 
the  cause  of  tlie  blue  sky. 

The  Slime  explanation  is  i^ulticienl  toaceount 
for  nil  the  phi-aomena  of  the  wonderful  red 
afterglows  following  the  sunsets  of  a  year  ago, 
if  we  can  explain  the  presence  of  reflecting 
particles  in  a  more  or  less  slrntilled  arrange- 
inent  (Krakatoa  dust,  very  likely)  at  an  nn- 
nsiial  height  In  tlic  ntmospliere.  These  would 
rcQect  sunlight  to  un  in  much  greater  amouDt 
nnd  for  much  longer  (semi-intermittent)  lnt«r- 
vaU  than  the  oniiiiiiry  dust  and  clouds  at  a 
lower  level  of  the  atmosphere;  and  this  seleo- 
tive  absorption  would  account  for  the  wonder- 
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Till  color,  the  light  growing  redder  the  rariber 
it  traversed  Ibe  ntniosijlu-rc. 

lo  11  rv-cvnl  arlic'lL' '  rrol'cssor  Lnafflcr  states 
bis  b«lk>r  thiit  much  oT  this  tiilTiistoti  of  tJie 
blue  rurs,  nn  also  the  general  (tbaorptlou  of 
the  whole  spectnim,  \a  due  to  Que  dtist-pnrti- 
dea  ia  the  attnoapLciv.  Tbe  wty  Btroiig  nb- 
soTptioD  of  the  blue  fixys  oi  the  arc-light  by 
fog  woiild  seem  to  eiiiggcM  the  inquiry  whether 
the  average  size  of  the  ininiilc  wai«'r-dr<^s 
forming  Ibis  fog  hns  any  thing  to  (to  with  lli« 
remarkablv  selective  etTect  ii|k>ii  the  blue  nare- 
lengtbfi,  uv  whother  tlils  is  simply-  the  a)iM>r{i> 
lion  elfecl  of  nitter  nt  masse. 

With  Uic  fiitlurc  of  the  arc-lisht  to  i>cnetrate 
to^  comes  the  OAttiral  intiuiiy.  nhetbcr  the 
inouideaoent  Inmp  will  be  any  better  for  ligbt- 
hoose  and  seurvli-li^ht  [)iii*po«es.  Now,  ttie 
part  of  llic  solar  Bpcctrtitu  most  frei-  from  at- 
mospheric absorption- lilies  is  in  tlw  ornugu, 
witli  part  of  the  neighboring  yellow  &nd  rod  ; 
am)  sonac  exp«?rimenU  hiire  «huwii  lliuL  this  re- 
gion —  or  Hie  yellow  imit  of  iL.  ut  iiuy  rate  —  is 
Ifaal  to  which  tbo  incandescent  cnrboo  Slatnent 
is  especially  rich,  relatively  more  so  than  the 
aoljir  8pei-tnim,  ami  it  Is  th«  briyblpst  part  of 
Ibat.  So  that  there  would  m-ein  lo  be  every 
in^ability  that  the  incandescent  lam])  would 
|uwe  very  effective  in  fog  penelj-atioii .  jterhaps 
iBwt  ptfldontly  so  nt  a  oligbtly  lower  tempera- 
ture ftwl  brilliancy  tbau  the  prcseut  average. 
Ilie  difficulty  for  lighthouse  oiul  acurcb-light 
parpoiiefi  would  be  in  concvnlmting  ii  KufUdent 
uiDoiitit  of  liiiuiaous  radiating  filaments  in  a 
very  mnnli  s]moe  near  the  focus  of  n  lens  or 
mirror,  which  is  n  strong  point  in  th«  elfeclive 
UK  of  the  arc-light.  With  Bingle-liUment 
lamps  this  woiilil  be  impossible  :  but  the  writer 
can  seu  no  iD)(U[>erablu  dtfflctilty  in  nrninglng 
a  whole  bunch  or  elufitei  of  interlacing  loops, 
joined  ill  multiple  are  within  the  enmc  ex* 
liaiisled  globn,  no  fut  to  present  almost  a  com- 
pleu-  network  of  niaitionla  over  a  vertical 
proji'ction  of  an  inch  or  two  square,  nnd  yet 
not  have  thi-oi  touch  each  other:  unless,  in- 
deed,  the  grrnl  heal  might  soften  the  globe 
enough  (o  let  it  collapse ;  and  this  could  prob- 
lily  only  be  determined  by  experiment.  The 
l^ostioQ  that  a  slightly  lower  tcni|K<ra{iire 
ight  be  nbout  «s  effective  in  fog  penetration 
would  help  a  Utile,  but  not  very  much,  on  ac- 
co4Uit  of  the  rapid  deennue  of  luminosity,  with 
flight  fall  in  temperature,  Special  care  would 
aeed  to  be  taken  to  make  each  of  the  tilainonts 
of  the  cluster  of  equal  resistance  with  the 
others ;  but  uo  more  «o  than  in  any  set  of 
laiu|)6  OD  the  aaioc  circuit,  and  no  doubt  all 
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the  difflculttcs  eould  lie  speedily  surmounted. 
Some  experiments  upon  tbo  fog-penetrating 
power  of  the  incandescent  lamp  woulfl  cer- 
tainly seem  to  be  worth}-  the  attention  of  those 
engaged  in  tlieso  matters ;  for  lUerc  can  be  tw 
question  about  the  far  greater  conveaienec, 
cleanliness,  safety,  and  relubility,  of  tJie  in- 
caadesocnt  tamp  over  all  others,  even  if  it  is 
not  so  economical.  Itut  in  government  ligbt- 
IioiiseK  and  war-sbijis  the  economy  ia  not  so  im* 
portant,  reliability  and  fog-penetrating  jiowor 
being  the  prime  requisites.         II.  M.  I'An.. 


RECENT  DETEHMINATIONS  OF  LON- 
GITUDE ON  THE  WEST  COAST  OF 
SOUTH  AMERICA. 

TiiK  recent  completion  of  the  longituile 
measurements  on  the  western  coast  of  Sonth 
America  by  the  U-  S.  na%-al  officers,  under  the 
command  of  Lieut.-Commander  CharlcM  II. 
Davis,  U.S.N.,  affoixls  a  remariiaWe  proof  of 
the  accuracy  of  the  methods  and  instruments 
now  in  nse  for  aucb  o|>erations.  Lieut. -Cooi- 
innnder  I>a>is  commenced  his  meaauremcnt 
in  Xovembcr,  IKS.1,  at  Valparaiso,  and  tor- 
miiiated  it  in  March.  1884,  at  I'anama :  eoo- 
necting  there  with  the  chain  of  mcasurcnieata 
made  in  187.'j  by  Lieut. -Commander  F.  M. 
fJrfcn.  U.S.N.,  aiid  measuring  from  Valpnralao 
to  Ariea,  Arica  to  I'ayta.  Payta  U)  I'anama,' 
and  in  IJecember,  18S3,  with  the  aid  of  Dr. 
Ii.  A.  Goul<l,  director  of  the  Cordoba  obser- 
vatory, from  Vttl|>arai80  to  Cordoba.  This 
work  completes  th«  telegraphic  measurement 
of  the  polygon  Washington -Key  West,  Key 
West-Iiavana,  Havana-Santiago  dc  Cuba, 
Santiatfo-Kiogston,  Kingaton-Aspinwall.  As- 
pi  nwnlT-l'auama,'  Paiiamn-Payta,  Payta- 
Arica,  Arica-Valparaiso,  Valpamiao-t'ordoba, 
Cordobji-Buenos  Aires,  Buenos  Aires-Moiite- 
vidco,  Monte  video- Kio  de  .laneiro,  Rio  do 
.lanciro-Itahia,  Ilahia-Pcmambuco,  Pcmam- 
hiico-St.  Vincent,  St.  Vinccut-Madeira,  Ma- 
deira-! j«lH>n,  Lisbon -(4  reeuwicb,"  Greeuwiefa- 
Woahinglon.'' 

This  great  chain  of  longitude  measuro- 
ment«.  consisting  of  twenty  links,  doses  with 
but  an  insignificant  discrepancy ;  the  longi- 
tude of  the  Cordoba  observatory  by  way  of 
Lisbon.  Kio  de  Janeiro,  and  Buenos  Aires, 
being -1  h.  16m.  4«.068.,«ndby  way  of  Wash- 
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tngton,  i'nnaiDA,  ami   VtlpanlflO,  4  Ii.    lt>in. 
48.24  8.,  slioiriiifr  n  discrepnocj' of  only  0.18s. 

These  mcaflUivmfiiU have,  witli  tbcexcopUon 
of  those  Joining  Oi-eennricli  an<l  Wushington 
{miidc  hy  tlie  U.  S.  COMt-»iirvcyl  aiui  those 
JoioiDt^  Valpumiao  ait<)  Buenos  Aires  (miulc 
by  I>r.  It.  A.  (iould).  been  matle  hy  ofllcer* 
or  the  r.S.  tiuvy,  and  tire  homogeneous,  vadi 
deleruiination  being  the  result  of  repeated 
OUin)»ri»ous  tliruiigh  a  teU-gniphic  line  or  tiuie- 
pieces  wljosc-  erroni  on  iu«i]  time  wei-u  Mwr- 
tained  on  the  same  night  by  carefiil  transit 
otjsenaLiona. 

[t  will,  of  couiine.  he  imderstood  that  the 
remnrkably  Email  di^crepRDr^-  (().IK6.)byn'hich 
tlib  grent  polygon  fails  to  irlofle  ia  tlic  algebraic 
sum  of  all  the  errors  ntfecting  the  various 
longitudes;  )>iit  it^  very  gmnll  nmount  is  an 
imiiculion  of  the  care  anil  painstaking  of  the 
officers  whose  labors  have  given  this  remjU, 
as  well  OS  of  the  sticnntcy  of  tiic  insti'umenta 
Mid  methods  employed. 

In  adilitiuii  tu  his  v^ilualtle  work  Ijetween 
I'ltuaiuii  and  ValpHtalsu.  Liuut.-C'oiumsmler 
Davis  haa  retently  iletermined  telegrRphieaUy 
the  longitude  of  Vera  Cruz  hy  nioaMiring  from 
GalveHton,  and  hn«,  on  the  west  conxt  of 
Central  Amoriea,  liimished  the  Oiiatemnlan 
houndary  cotnitiisnion  with  a  starting-point  by 
llxing  from  Panama  tlie  longitude  of  (iuate- 
mala  City  (in  c-o-operntion  with  Itr.  Miles 
Rock).  A  detsiled  regtorl  of  the  work  of 
Lieut.-Comniandpi'  Davis  will  shortly  Ite  pub- 
lished by  the  U.  N.  nai'V  department. 


TtIR  KlIJ.'HAyJARO  EXPEDITION. 

At  n  meiiiiug  of  llio  Itoyal  goofcrAjihicHl  >ui^!ei]r, 
Jui,  Sit,  Mr.  It.  n.  Joliitsuiii  gave  a  cleecrlpliDii  of 
lilft  visit  1(1  KinniAiiJAro,  mi  Iliu  a1»pk»  of  wlilcb  he 
apeol  more  tlian  Ave  montbs  In  tlu-  minim^r  Mid 
autuiun  ol  last  year. 

Giving;  a  livdy  «ml  picuire«(|ue  iiarmJiv?  of  lii» 
adveulnTM  dnririg  hi*  »lny  with  Mniidant,  chief  of 
Mwblf  B  penou  of  remarkable  oli.-ktnctRr,  who  nili'ii  a 
MDoJl  tract  on  tlie  Ivwer  »lu|)vs  uf  Kithiiiiiijnro  at  uii 
altitude  ol  About  fliOxj  (vai,  ami  »  at  nar  wilh  all  llic 
atirroundlng  p«lciLlai.e!<,  Mr.  Jolinstuii  tnlil  bow,  iiftpr 
toiar  ililBeul litis,  li«t  begun  lb«  ascent  of  llic  ninim- 
tain  with  I'>rlr  mrrli-rt  anil  aoiiic  guiOfs,  prarltlnl 
bj  Knottier  ehlcf,  BlaraH^ii.  A^  u  tf»»\  {ilace  fi>r 
MUIetn«»t  doM>  to  water,  .tnd  nnt  too  high  ui>,  m> 
tl>al1ii»  niiiviririt;  fftlloweis  miiilit  not  miflfer  unrea- 
Bifiiubly  fctfui  coH,  b<;  Fclnvtcd  m  i:ri.<i<]r  kttvll,  risinj; 
above  the  rlier  of  KUcina.  which  iati<-8  its  •ouko 
near  Ibc  bsM  uf  KIinaweiiKi.  Thf.  altitiiile  of  ihli 
spot  wsa  Dearly  lU.iXMi  fret,  riaviiis  mti  every  one 
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carefully  iuatalled  and  pn>l«etcd  fmni  (li«  — to  theia 
—  fVWTT  oold  (fpr  the  tlietmomeler  deacenitcd  evtrj 
nlgbt  to  one  or  two  ilegrrci  Wlow  fiveztng-poIuO. 
he  transferred  his  own  qunrlem  In  a  biitlirr  itleva* 
lion,  anil  liegnit  tiidmtriiiuily  to  collect. 

tJiit  fint  oiAurainn  wa*  lo  llic  liate  af  Klmawenzl. 
The  terrlblo  liwrrleare  of  wIimI,  hovtaver,  Ihat  nu;ed 
r«un'J  this  jisnred  icrtea  of  lHva-|>euk«,  provitiltjl  liini 
from  eonUnuItiiE  (.he  lucctil,  alLJioiiith  he  douliicd  if 
it  were  passible  tor  any  one  t«  roach  tha  »nininili 
nwinK  to  Die  want  of  footliold.  The  aiww  rarinl 
Ti-ry  ninoli  In  quantity  on  Klmawemt.  ^meilmea 
tlifi  wbnic  fwxk  would  lie  covered  ilown  to  the  parent 
rldfje,  with  only  Ibo  preelpllous  mcko  peeping  blaelcly 
lliroughlbe  mantle  of  white.  At  otlber  [Mrlotls  tlw 
(now  w»ul<l  lie  r«dii(!«d  to  an  ititlcnlOeaiit  patch, 
iu)d  the  reddish  SJUid  which  llllod  the  crevice*  and 
i:ti:ixn4l<-.i  tietwi^ii  the  lava-rocks  would  be  left  ex- 
po4«<l  tn  view.  Tliia  change  from  an  almust  com- 
plete snow-cnp  to  nearly  no  aiiow  at  a.\\  mi);tit  be 
effected  in  twelve  Iioutb. 

Flii  groat  object,  lioweier,  wat  lo  reach  ibe  anovs, 
and,  if  poKslble,  the  lunimit  of  Kil>A.  Tii  do  ihia  tl 
vrotiM  be  neee«sary  lo  deep  on  tlut  way.  He  liad, 
thcrcf»n:,  to  iiiduee  a  r<.-w  followcn  l9  acv«m|>any 
liiui  lit  carr?  Inipcdimciua.  Slartini;  at  P.  Le  walked 
upwards,  with  few  9io[>pagi.'s,  imiil  t.ftO.  At  flrat 
llicy  enisM'^l  ^raaiy  undulating  liUlocks,  die  road  be- 
inji  (airly  easy.  Tlieii  iliey  eiilerpd  a  heathy  tmct, 
scorched  and  burnt  wllli  receni  bmii-fin-s;  bu|  hifher 
up,  wUere  ibe  blawi  had  not  reached,  the  vegetation 
nat  fairly  abundant  and  gT«eti.  bnial)  pink  gladioli 
iiluddvJ  the  Krutuid  in  uuiuben.  At  an  allilude  of 
ncnrly  i;l,O0O  feet,  bncit  and  wjwpB  were  aiill  lo  be 
seen,  and  bright  little  $ua-blrd>  darted  from  IminIi  lo 
tmsli.  gleaning  ttieir  re'pait  of  honey.  A  little  higher 
Ilipy  found  wanu  siiriii):!,  Ilie  tliermometer  showing 
the  lymiieratiir*'  o(  Ihti  Irickling  mud  tu  be  OIOF. 
Mounliiig  high  iiinre  the  rlviitet,  the  Kcenary  became 
niucl*  baraher.  Vegetation  «nly  grew  in  dwarfed 
patches  a*  tbvy  pfu*ed  the  nltitudu  of  i:t,OIKl  Teet,  and 
the  ground  was  covered  with  bowlders  more  or  lew  | 
big.  apparviiily  lying  In  utter  confusion,  and  without ' 
liny  dclii'iiv  din-ciinn.  Tliey  were  not  very  dlfflculi 
to  climb  over,  and  evi'ti  siwmed  tn  act  a.<i  IrreKitlar 
slaue  tieps  upwards.  In  Ibelr  Interstice*,  hcatlis  uf 
tho  size  of  largi!  Khruba  grew  willi  a  certala  Inxurl* 
aiice.  About  13,70(1  ttn't,  he  saw  the  lust  realdent 
bird,  appsreiilly  a  l<itid  of  ttonechaL  U  went  In 
IHtle  cheery  tlucks,  and  Bhowed  sucb  absence  of  fear, 
that  he  had  ti>  walk  away  from  it  bufore  shcotiii);.  K* 
avoid  «butering  bis  speetuien,  Aftcrihis,  with  tlte 
■-xcc])ti»n  (if  iiu  oeeuioual  great  high-soaring  kite  or 
greiil-liiljed  raven,  he  saw  ni>  olhrr  biril.  On  reacb> 
ing  a  height  a  little  abnve  ll.lKff  ft-nl,  Im  stopped 
again  to  i>ai]  tha  thermometer  rtnd  refresh  hlmiiplf 
iritli  a  liltle  lunch.  TUroutfttAUC  ihis  aieeni,  which 
wat  ea«y  lo  dlnib,  hv  suffered  nbsolutely  nothing 
from  want  of  brt-Atli,  or  iiiuunlain  tlcknost:  ullfaougb 
his  thm-  }{nnxibiiri  fullnntirt  la»K<'d  behind,  panting 
and  exhausted,  and  CMnpUlned  much  of  their  lunCB 
and  bead. 
"  MuuaUng  up  a  few  buiiilred  feet  higher  than  tbe 
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Uct  slopplog-ptKr."  Ur.  Joliiutou  sftid,  "uid  round- 
ing an  uiuospccUil  nnil  (Icp|>  raTlnc.  1  arrlrcd  clou 
U>  tli«  tnM  4>f  a  Kmall  })rak,  Hliifli  luul  b«Bn  a  con- 
tintui  mil)  u*rf>i]  |>oiti(  lo  %im  m  duritis  Uh>  wliok 
Joomef  from  my  si»il>>n.  I  w>ib  now  on  the  c«nintl 
ecmn«<tUig  Hdg*  i>(  Kilimunjaro,  oiid  coald  ivt  x 
llUttt  oo  boUi  MlicM,  ttvough  ttii!  rnUty  ■UK'  of  LU« 
AtftKMphvre  prevfiDEcil  ni)'  gC'lting  any  gooil  view  of 
the  country.  Thl«  ri<l|jc,  wlilch  frutu  tielnw  I(»oks 
■o  almple  anil  «4rmiii)il,  is  In  nralii.y  dartol  with 
•evenJ  Hiall  monllinilcs.  And  cut  up  Into  maiiy 
minor  rt>]gu,  tbe  geiienU  dinctlon  of  wliioh  i<i.  on 
Uin  (uuilMni  liili-,  from  norili-i'iurl  li>  ia\itli-w<>si. 
To  tli«  Autwitnl  1  rotiM  n-v  (ha  gr«atrr  part  of 
Klnawmxl  r\tAag  gn)D<)ly  nith  III  jfleged  |>«>Aksand 
MDOOlh  i^tBMidM  of  iroldcii  sMtd.  Wc!>twArd  I  alill 
kmfccd  xiuiilj  In  tlif  i>ilnd-tip  clouds;  for  the  tnoii&rcli 
of  the  chain  gtlll  rtuiklnod  obedniitcly  hitlricn,  lud  I 
«u  »t  «  Ion  u  to  how  best  lo  approach  hU  awful 
crown  (if  anoir.  At  liMisUi,  mtui  it  wiu  m  ntidd^n 
■nil  no  dwiinc  that  I  Iiad  no  tinw  lo  fully  lake  In 
the  majesty  of  llie  anowy  Uotne  of  KIbA,  llie  olouiis 
part^il.  and  I  loukM  on  a  WaM  of  stiow  to  Mind- 
tngtrhit'  i>nd»r  th«  brief  Hlckor  of  *tin!i);ht,  that  t 
could  M*e  liUlo  dtttaJI.  !?ii)<'^  MinriKi'  tlist  inorniog  I 
bad  ransbl  no  gllmpMi  uf  KilxV,  and  now  il  was  nud- 
alenly  pT«>entnI  to  me  with  iinuftml  4.111I  Kiattlini; 
Dcarneat.  Utit  Wore  I  could  get  nut  tny  sketch- 
book, and  (barpen  my  chalk  pencil,  ihc  clouih  liati 
once  more  hidden  «very  thiiiy;  indeed,  liail  eiicto«Ml 
me  In  a.  kind  of  J^milun  fug,  wry  dciiri'Ming  in 
chancier,  for  ttw  d(^cr«a>c  In  light  wab  rfilli«r  alarm- 
inc  lo  one  who  felt  himwif  nioiic  and  cut  <tir  at  n 
point  nearly  a.i  lii);b  a*  Ui«  vunimit  of  Monl  lilnnr. 
However,  knoirint;  doit  tbo  direction  of  my  ifoal.  I 
roM  from  the  clammy  tlones,  and,  cUiu-Jiing  np  my 
»keLcli<tNH>k  ivllh  bniiumbod  handa,  hejcaii  oni-e  niotv 
to  aacend  A-eKtwnrds.  Seeing  but  a  f«w  yanls  In 
front  of  me,  choked  with  tnisi,  I  made  but  slonr  pros- 
rcM;  nercttbeleaa,  I  euntinnally  ninniittil  along  n 
geniJ;  »lopine  hnmmocky  ridg-j,  wh^re  the  "psoet.  (n 
Imlweei)  Ibc  mas»es  of  rock  were  filled  wlUi  five 
ydlowlab  Mnd.  Tlicrc  vtn  nlw  froiEincnt*  of  »tnn>! 
frtreim  ahaiil,  and  M>nM  of  thrsc  I  jiut  Into  lay  ktinp- 
Mck.  Tbe  »lalis  of  rocit  were  ai^  slippery  with  the 
driulins  mi»l,  that  I  mry  nflen  nearly  hut  my  foot- 
faf,  and  I  iboiiflbi  with  a  nhnddiT  what  n  spmlned 
MlMe  «o<ild  niran  hi?re.  Ilowever.  llumgti  rellection 
toM  n«  Il  would  be  better  l»  r^ium  to  my  foliowen, 
Ul4  reoonincnce  the  climb  to-murrow,  I  dill  «li'ux- 
BM  on  nitb  itupld  persistency ;  aad  at  leuyth,  nflcr 
ft  nther  Bievifer  a»c«nt  tlitui  itsual  up  the  now 
aniiiothir  nnd  nhan'^t'  ritiKi".  1  suihlrnly  enoiuntrn-d 
snow  1}  Inc  at  my  terj  fret,  and  nearly  pl<iTiy:cil  licnil- 
loiig  Into  a  great  rift  Ailed  with  mow  ihnl  ln're 
aeemed  lo  cut  arroai  Ihe  ri(li,-u  and  inliTnipt  It.  Tlii' 
daate  mist  cleitnyl  a  tlitlo  In  a  partial  tnannpr,  himI  1 
UMd  nv  lo  my  left  tlm  black  rock  sloping  ^enlly  to 
an  awful  K»lf  of  Miow  to  vn^t  and  deep  th-it  its  limit* 
were  concealed  by  fo^  Above  mc  a  line  of  »iiow 
was  juat  difoernlble,  and  allogciher  tin-  prospect 
Wal  iiicli  »  eloomy  nnf,  with  its  a1l-*urrouni1inK  cnr- 
Uin  of  BCMnhrs  cluiid,  and  ]i*  nninh^tiiteil  wa»tir>  of 


uiow  and  rodi.  that  my  lirart  sank  wlUUn  me  al  my 
loiiellncas.  Neietihcleu.  1  iboti^hl.  'only  a  liltJe 
farllier,  anil  porhajM  I  may  aiicend  above  Cho  clouds, 
and  ilnnd  Kszin^  donn  into  the  crater  of  Kiliman- 
jaro from  its  snowy  rim.'  So.  fuming  uionienlariljr 
nonliwardf,  1  rounUiHl  the  rift  of  tnow,  and  otiee 
nioto  drsg^nd  myaolf,  now  broalhlcM  nod  pabling, 
and  wllh  Hcbini;  DuiIm,  idoii>!  the  tillppery  rldg»  of 
lare  rock  wbich  woul  erer  niounlinic  upwards.  I 
coDlinuciJ  this  for  nearly  nn  hour,  and  thon  droppetl 
exhanitcd  on  tbe  ground,  overcome  wllh  what  I  tup- 
pose  was  an  onlinary  utijick  of  mouniitin  sickuets. 
I  wat  mlKorably  cold,  the  ilriviii|[  mist  hnvin^  welteil 
mc  lo  the  skin.  Tct  the  tctnperaUire  recorded  hero 
W3t  above  fre^Mlng-poinl,  being  S^"  F.  I  boiled  m^ 
ihcmioractor,  and  (lie  agreeable  wannth  of  the 
spIril-Uinp  put  life  lata  tuy  benumbod  hands.  Tlie 
mercury  rnae  lo  lSflfi°,  Thla  oh<«rvaUon,  when 
properly  comptitiil,  and  wllh  the  correction  ailded 
for  the  temperstare  of  the  intermediate  air,  itives  a 
height  of  lli.31^  feet  as  the  highest  point  I  a(taif)e4 
on  Klllmaiijnra  1  thus  (.'aniu  wjtlihi  a  tlltle  more 
than  3,000  feet  of  the  summit,  which  ii  usoally  esti- 
mated lo  re.teli  an  attilu<l«  of  l$.$QO  fftct." 

lie  made  ulbcr  ascents  durlni;  tlie  month  he  was 
in  tiich  altiludr.%.  The  footprint.''  and  olber  lni«ra 
of  buflaloc!!  were  seen  up  lo  U.'NW  feel ;  but  he  never 
cauglii  sight  of  one  of  the  creatures,  nor  did  he  seo 
any  uf  the  hie  antelojie,  which  also  wander  up  to  tbo 
Know-line.  At  a  height  of  13,000  fwot  lie  saw  Ihrao 
elephants,  and  .it  niglit  th^  shrill  trumpeting  of  tlieas 
animals  could  be  b«ard  round  tb*^  stallon. 

On  OcL.  16  he  found  biuitelf,  most  UDWillinsly, 
otillE«d  to  leave  the  clcTstcd  settlement  and  rolura 
I')  Taveitru  I1ie  relatively  great  cold  tbey  bad  expo- 
riniierxl  liitd  reacted  lery  unfarorably  on  bis  men's 
health,  and  he  feared  thnt  a  lonicer  delay  niixht 
render  thera  quite  nnfltted  to  carry  burdens,  flo 
tniondod,  however,  lo  make  his  return  Journey 
entirely  through  u  new  and  hlihcrlo  nnlravoned 
ci>tintr]r.  And  this  projorl  snmowhat  consoled  him  for 
leaving  tlie»umtitlt  of  Kiliiuanj.irv  still  iinC'r>nquereil, 

Their  dowiiu'ur'l  Journey,  purt  of  tbi-  way  tbroogb 
trneklcss  bmh  and  dcime  dnnk  forest,  wivi  not  with- 
out adventure  and  some  reward  In  scenery  of  great 
heHUty.  The  average  elevation  of  this  country  was 
between  KKK)  tiiid  1,000  feau  and  the  teniperatur« 
cons»iuen(ly  almost  cool,  ranging  from  iX"  al  night 
to  70"  In  ilio  mid-day  m»rmlh.  After  some  four 
hours'  wnlkinjt  from  tlu-ir  eomp,  ibvy  crossed  the 
long  ridge  ihat  mark«d  Ibe  HuUietn  tUok  of  Kinu- 
wcn/.I,  and  Im^ciui  to  doscaiMl  tbe  eastern  slops  of  tL« 
mountnin.  Soon  tbey  craursed  on  a  kind  of  hnOh- 
llkc  country,  and  then  looked  fortli  on  n  splendid 
view  atretcliing  from  Mwlkn  to  the  mountains  of 
Itnra  and  IJkninbiuii  (the  Kinlu  range),  with  Jipe  on 
one  linnil  and  thn  river  Txavo  on  the  other.  After 
snmn  enjoyable  excursions  from  his  Bollleraenl  at 
'I'avcitn,  Undins  thai  hi«  funds  would  (ii>t  suppixi. 
tbe  expedition  beyond  tho  end  of  November,  he 
inaile  a  rapid  Journey  to  the  coast  by  way  of  Par«, 
Usambara,  and  th«  Kufu  Krver  10  t'anganl.  At  Zaa- 
slbsr.  finding  llicre  wenr  no  frc^h  funds  to  enable 
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bim  to  return  to  KlIlmniiJarD,  be  paid  off  Lb«  lasl  of 
bis  fatUiful  rollaweTB.  tnan)'  of  nhiMn  h«l  accom- 
paiiietl  Tliiiin(i>n  1)11  liiR  iiniil  jminicy,  and  todk  bli 
IWMiWa  on  Ihe  llrJtlih  Iiidi»  tUTAtupr  lo  Sii«z  Id  iiiilt« 
a  sulky  rnme  of  mind,  ai  sorry  to  loave  ti]s  benuiifiit 
rooiinUln  u  m&ny  piH>|)le  aiw  to  quit  KngUnd. 
TravAlliDg  overland  frotn  Siioz,  h«  arrived  in  Lniidnit 
not  much  uiore  lliau  »lx  wevki  aru-r  hv  liad  caoght 
Iita  bit  glinipso  of  llie  snovrs  of  Kiliiiiaiijaro. 


PROPOSED   EXPhORATIONS   IN 
ALASKA. 

Srvkbjll  «xpcdttlons  to  Alaska  are  projected  dur- 
fnfc  tU«  coming  loaaon.  (Utti.  MIIm,  comroandlni;  t)i«! 
fnilitnrv  i1i*trlcl  of  which  llin  Icrrilory  form*  a  |>arl, 
dw^lres  to  acijuln;  a  kuowlcdgu  of  llie  uneiplot'i'il 
rcKloti  Ijttlvrt-mi  the  Uead  of  Cook's  liilct  iiiiJ  tlic 
Tnnnnnh  vtalf^rvliotl.  Tlio  coiine  of  the  TanMinli  !.-> 
likewise  unmapped,  excepl  from  heaimy.  thoiish 
often  traver>cd  by  inui«n  in  tlie  la^I  tllleen  yexra; 
(O  tliat  tbn  opportunity  cxUl*  lii'TO  for  a  (ruitftil  «x- 
peditloD.  It  Is  hoped  that  arrai)|tenienl«  mtiy  bi' 
praotlcabie  by  which  Ll«ut.  Hay,  well  kiioini  for  his 
«UC««nriil  direction  of  the  Point- Hirrow  pnrly,  may 
bo  tblo  to  cooiRtaud  such  an  exploration.  'I'ht  plan 
eontemplalvs  work  either  fmiu  the  Tukoti  oe  a  1m»o, 
nitli  a  aieain-iaiinrli  luul  a  smmll  jini'ty.  aictitidin);  io 
Junaatiil  July,  and  retunilne  before  navlxatlon  closoa, 
or  all  expedition  by  nay  of  Cook's  Inlet,  nuking  the 
purtaye  lo  tli«  'I'ananali.  anil  then  doacctidliig;  bttt  a 
Altai  del^l*ion  I*  not  yet  reached.  'Vim  parly  under 
I.innt.  Abi*rcrombifl  did  not  succeed  in  ohtivining 
uaLlve  aMtsl^iLCO,  a»  expected,  uud  vrere  unable  to 
pws  beyuud  the  Klacler  allefiod  to  obatruct  Ihe 
CoppLT  or  Atim  Itivcr  about  sixty  mlks  from  ihe 
>oa. 

Heauwbila,  a  I>any  ban  ai-tiially  utarted,  iindfr 
()*ii.  Nilaa*s  onl«ra,  Jan,  80.  (or  iliu  Cop(HT  Rivpr, 
eonsisUng  of  Sergaant  Koblnsan  and  F.  W.  Fleket, 
signal-obMrvcr  U.S.A.,  ami  commaii'kd  by  Lieut. 
Allen.  Thvy  intend  to  Ro  to  tlti?  mouLb  al  th<!  Atna 
or  Copper  RIvoc  by  sl«amor,  aud  ucciid  u  far  as 
poMible  ou  (lio  leu,  puAlilag  on  by  water  as  toon  aa 
ilie  ice  breaki  up  atid  ilin  fre^beta  are  ofi-r.  They 
hope  lo  cro»s  the  diiiile  from  llie  iipppr  Atnit,  niid 
descend  by  one  of  tbe  Yukon  irlbutu-Ios  lo  (he 
iDoulh  of  [he  latter  river,  and  rejoin  cIvlDgintion 
at  St.  Uii^baer*.  They  may  be  fortunate  enough  to 
make  the  Journey  iti  one  season,  but  are  prepared  to 
atay  two  yean.  Tbey  vtUt  add  «  number  of  Indians 
%o  the  party  at  Sitka,  and  carry  various  pcaci>-offvr- 
Ings  for  the  Atita  ludlaus. 

(,teuL  tiiiiney  of  Ihe  navy  is  rei>oricd  to  have  « 
netrvxpKilition  nc.irly  onraniied  tocLiiilinne  hia  in- 
veitlgaUona  of  (he  Kowak  KUtT.  Tbo  plan  adopted, 
•o  far  as  yet  <1eciile>l  upon,  Is  lo  take  a  steam-lauikeh, 
aaeend  the  river  a>  far  na  potulble,  and  pursue  the 
explorations  to  its  source,  and  win(or  in  tbo  region  If 
naoeuary.  It  la  atated  ibat  the  party  la  to  bo  eom- 
poaed  of  six(een  nn'u,  whicli  is  ilAngerously  large, 
canslderln|{  the  limited  food  •resources  of  the  region. 


and  might  be  advant«:;eously  dlmiaished  by  ooe-half 
(or  explwrations  In  Uie  Interior.  U  tlie  party  w«re  to 
pass  orar  theilivide.  and  lnvcMlgU«  tbe  counie  of  tfae 
Colrllle,  returning  tia  Point  Barraw  next  suntmer,  K 
would  aceompllsb  a  prAisewortby  and  tnuch-neetted 
InTeatlgatlon. 

THE  DOINGS  OF  ASTRONOXfERS. 

DtitOCZoB  IIouoii  has  coatlnued  the  Work  of  the 
Dearborn  observatory  during  1B81  in  the  aamv  IIdm  aa 
in  pn^vioii*  ymrs.  Mr.  S.  W.  Burnliam  lias  bail  (he 
umof  the  Kn*at  telescope,  .i  refracLor  of  eighteen  inches 
aperture,  for  ob^ervallons  on  double  ttars;  and,  in 
aildiilon  U>  aislstance  rendered  lo  Professor  Tlough, 
he  hjui  mea«urttd  Mreral  dlfScult  and  Interesting 
tjiiidry  syft(em».  Tlio  observflliiry  has  been  open  oa 
Thuredny  uveniii^  to  members  of  tbe  Chicago  «•■ 
imiiomlcAl  nocic'ty,  and  to  aatrononilca)  clasae*  (roM 
the  city  high  school} :  and  itiil-nictlon  in  iJieoreiical 
aud  practical  asirouomy  has  been  given  to  (he  senior 
clasa  of  the  Chlcsso  unireralty.  The  observatory 
delivfin  th<'  signals  for  standard  time  to  Ibe  City  of 
Chicago  dally. 

Professor  Uough  has  employed  the  great  tehMCOp* 
tbrougliouc  tlic  yev,  in  scientific  reaearth,  with  good 
results.  riilrty-lwonowdouMostarv  ttcro  diaeoMredi 
most  of  wblcb  are  dUSculi  objccis.  and  can  be  ob- 
served only  when  the  aliniispheric  conditions  of  vision 
are  good.  Tlie  planet  Jupiter  ha*  mainly  tuken  hla 
attention,  and  si)ecl:tny  the  spot*  and  markinsi  on 
tij«  dink.  The  remarkable  red  spot.  Brat  ohser^'sd  In 
IHT^  ha*  naintiilned  lis  lize,  thape,  and  ou(Une, 
with  very  flight  change,  ever  since  that  time.  Of 
late,  however,  it  has  ex|>erlence*l  *  marki^d  ehaiig* 
in  visitillity;  whicli  doubtless  nccount»,  in  i;ood  part, 
(or  the  statements  by  other  ohscrvcni  witli  suialler 
ictescupes,  that  (be  spot,  had  lost  l(a  outUuc.  While 
from  1KT9  to  IHS.'i  this  sjxit  had  aretrogrsdc  drift  in 
longitude  on  the  surface  uf  the  planat,  during  the 
pa^t  opposition  this  appears  to  havo  ueiirly  casMd. 
For  the  routlon  period  of  the  planet  on  its  axis, 
Prof(!»oi'  Hough  deriveit  Oh.  5&n.S8.&s.,  determined 
from  the  inuan  of  six  hundred  and  Hxty  rolalloui, 
and  vaPi'Ing  only  sllgbtly  from  that  for  the  previous 
ynir.  Tbe  Kient  equatorial  Ih-Ii  on  (be  disk  of  Jupi- 
ter is  found  tube  subject  to  gradual  drtfl  In  latitude 
from  year  to  year,  its  width  has  also  greatly  In- 
ervateil.  principally  tuward  (he  sonih.  A  large  nnra- 
tier  of  whltif  *pal»  were  also  olitemid,  of  varlabia 
visibility,  and  not  absolutely  relatively  fixed  In  posi- 
tiun.  Tho  rate  of  inuliou  of  tbe  envelope  in  which 
they  an;  situate,  Professor  Uuuh'h  Unds  to  Ira  tvro 
hundred  and  sixty  miles  per  hour,  making  tbns  a 
complete  revolution  around  itie  planet  in  about  foKy- 
(onrdayx  aud  a  half.  I'uiuml  prinlaef  serenJ  of  the 
tlrnwinQi  of  the  |>lanot  accompany  the  reportt  and  are 
very  faithful  representations  of  the  salient  features 
of  the  dlak.  Uellnealiou  wlih  tbe  pcneil,  bowettf, 
has  been  only  sccondnry  to  the  microoicirk  measure- 
nienta,  ol  which  Ihrre  arc  between  one  and  two 
thonsand,  flxiiin  with  entire  precision  the  poaiUons 
of  Ibe  liclta,  spots,  and  more  Iroporluit  marking!. 
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Profeuor  Hou^h  tttid  Mr.  BurDlian  mtde  freqaent 
exKtnfnatlon  of  the  plmKrl  ionium  niiciievrr  \hv  IieAk 
ooDdltlon*  of  obfcnntlon  were  pri^vnu  Tlicy  made 
a  HpccUl  scuch  for  iiiMkiiige  on  ibe  rin£;8(  wlih  ncgn- 
Utc  resulu.  Tti«  ixh*  on  the  ball  wen-  vt^ry  (x>n> 
Splrumu,  Ixit  no  iiurkiiiK  wa»  urn  wliirh  caiiltl  be 
used  In  iletertninlni;  the  {htIocI  ot  llie  planol's  roU- 
Uon. 

Tfae  eondillotu  of  wftUh«r  in  the  «prin{E  of  lh« 
]r«U|  *9  <infiivi>rAbIci  vIhwImto,  pTavMle<l  nl  CUicJkgo; 
and.  In  Uidr  att«iDpl«  (o  obMrv«  the  Mt«llitC4  of 
ITnniu,  Uie  utrunaaMn  w«n:  rvmmloil  willi  auccau 
in  utmcnriaf  tbeac  iltfflcuh  object!  on  onlj  a  few 
ocoukin*. 

Froui  tin*  Obarrtokwy  for  Febru&ry  Wfi  learn 
thai  fortji-fivff  cbrannnii!tnt>  ara  now  on  triil  at  Che 
RoTsJ  obMr<'aUTy,  Gr«annlch,  for  punhuo  by  tbe 
adiulraliy;  tliai  ihe  small  planou  (:tOU)  Ilenllla  and 
(810)  Isabvlla,  wbicli  had  not  bv«n  vb9vr%*ed  Biiite 
19T0.  ibc  yar  of  Ui«lr  tllRcovcrr,  have  recently  b««n 
rv-obccrredi  thai  Ilerr  ThII**  of  Vienna,  the  dl»- 
covarff  nf  small  i^UiiL'ts.  Mug  deairous  uf  raisiuj; 
fund)  for  tiie  liitr.ntlfil  i-xiNMliii'in  U)  obtervc  t]ie 
total  eclifiM  of  Ansiiat.  188(t,  tlrgiri^t  to  mII  for  two 
baodnd  atul  fifty  doDan  Die  riglii  of  Baming  the 
lat«ct  dl*cor«n>(1  ■inall  planet  (SJJ);  and  that  Dr. 
Gin.  her  Majesty'*  aiUonomer  at  tb«  Capo,  bat 
oblaiue)]  a  sum  uf  laoucy  from  tbo  gvvc«iitn«i)t 
emit  fur  KlviiliSc  |Ktrp«wes,  lo  order  to  enable  him 
l«  9Kl  on  fool  a  pholnurapliic  stirrcy  of  the  soullicni 
lieaveus,  Mr.  C.  liay  ^Vooda  Is  procceJIng  lo  ibe 
Cape  for  till-  puriMise  nf  taklni;  Uie  rcfiuUiie  i)lioti>- 
l^pha,  anil  lie  also  hiUindi  tn  caiilJnur  the  work  uf 
plu>tugniphing  tlio  «>Ur  corona  which  hi-  lai«ly 
undertook  In  Svltzerland,  under  the  direction  of 
Dr.  Un^rta. 

The  Ker.  S.  J.  Perry,  director  of  the  obtcrvaiury 
nyliunt  collog*,  coiuuiutiicAt«s  to  the  Obncrca- 
a  Fiitnmary  of  bis  olioervatiiinn  nf  ihr  cliromo- 
in  1864.  will)  an  nutoniatlc  spectroscope  by 
Brawnlnx,  having  a  dlspenlou  of  six  prisms  of  (10°. 
Be  has  lonnd  the  grenlfr  pan  nf  the  paxi  year  favor- 
abli!  for  tills  work.  Thr  mtran  balglit  of  the  cliromo- 
spheri,  which  rarled  lltllo  in  IS^  and  1SB3,  aUaining 
Its  inaximiim  in  May  of  th«  laltvr  year,  fell  away 
rapidly  in  l&H.  A  |i;rctit  diniiniiilon  La  alito  reported 
In  ibe  ttnnibcr  of  tlie  prominences,  and  sous  fallln; 
oO  lu  their  average  liright.  Tin-  number  of  obaerred 
di«pla<^euM>iiu  of  tlte  C  liiui  (liffcn-il  but  llltla  In  Ilia 
la»t  two  yrar*:  bill  the  aoiouiil  uf  displacement  was 
illghl  lit  IHM,  conifiared  with  18KI.  No  dUtortioni 
have  been  reoonk'd  diirini^  the  past  two  years  so 
great  as  Iboae  of  April  aod  May,  1992. 
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Tiio?K  of  uur  rL-:t(Ii>rs  who  aiv  (ievot«<I  to  po- 
litical fliKl  aodal  science  iieuri  no  intivdticLion 

Af  rn>lHrlft  nftfvrk  ami  <e«tt*,  nt  Hltlora  of  SttolUi 
Mnv.  By  •Uass  E.  TMOttOLi)  ICiiuik*.  U.f.  Sav  Vott, 
9-  P:  Pataitm''  w»>.     501  p.     4'. 


to  Ute  ret-eiit  volnntcs  o{  Mr.  Tborold  Ko^ci-s. 
It  is  Hghtcen  ymn  since  lie  iniblUhed  the 
first  two  YOlnmt'ti  of  his  history  of  ngrimllure 
and  prices,  —  a  work  of  incalculable  value  lo 
the  critit-al  iuqiiiror.  He  has  s'mvc  ilicn  miidc 
an  elaborate  stndv  of  llie  wages  or  Kngllsb 
labor  during  the  last  nix  eentarica.  and  of 
thttir  (.'ori>-*s|Min[Iing  iitircliusliig-giowvr.  'I'he 
data,  which  be  has  collecled  wiLb  murvolloiis 
imIuRtry,  have  been  printed  in  juirt,  and  in 
pun  Uicy  still  remain  in  llie  niithor's  notes. 
Ills  work  is  therefore  unique.  No  one,  be 
telLs  UK,  has  entered  r>n  this  field  of  reaearcli 
except  himself,  and  no  one  \tA«  attempted  to 
niAke  use  of  the  data  h«  has  iiuhlished  for  the 
piirijo^es  which  ttio  author  haa  in  view  ;  ret,  for 
all  hifi  statcmonts,  he  assures  the  reader  that 
be  can  give  Atnpic  vcriflcntion.  The  narrative 
which  he  bniK-i*  upon  (Iichc  inquiries  is  by  no 
means  so  statifcticnl  a*  to  he  drr.  The  writer 
is  never  dull,  and  is  generally  entcrlainirig  aa 
well  as  in<ttnictive.  lie  bringa  before  the  pub- 
lic, information,  hitherto  hidden,  rcapeeling 
the  daily  life,  not-dis,  bunlena,  coruforta,  nnd 
heljis  of  the  inbabilanl  of  England  since  the 
middle  of  the  thirteenth  centory. 

H\s  volume  begins  with  a  sicetch  of  Knglisli 
society  lit  tli«l  jjeriod  when  the  vast  mnjoritj 
of  [>orsuiii4  were  eiigagtNl  in  Hgricultiire :  and, 
after  dcNoliiig  six  chapters  to  this  inlroducttoD, 
the  author  proceeds  to  tlie.  aubaequcnb  history 
of  wiige^  nnd  labor,  nnd  to  a  oonnider-alion  of 
the  influence  of  legislnlion  upon  Uio  distribu- 
tion of  wealtli.  lie  showa  that  tbv  evils  of 
pauperiaiin  nnd  the  degradation  of  labor  were 
inrgtfly  due  to  gorernmcntal  acta  de3igne<l  to 
compel  the  laborer  to  work  at  the  lowest  wngea 
jKMxible.  Althougli  Uiis  bad  legislntion  has 
long  since  l>een  abandoned  or  modilknl,  ihe 
effects  Tviimin  in  Kngland  to-day.  It  will 
thus  be  aeeii  that  tlie  volumes  are  n  oontribn- 
tion  to  tlie  biHtoricul  nietlioti  of  political  econ- 
omy. If  the  aiitlior'fi  figiirea  are  correct,  and 
his  inoilc  of  presenting  them  trnstworthy,  it  is 
obvious  thai  ho  hnn  ennbh>d  the  atnloaman  nnd 
the  economist  to  study  the  actual  resiilUt  of 
economic  legialation  during  a  period  quite  long 
enongb  to  be  very  instructive.  His  conclusions 
have  an  important  bearing  ojMn  the  spread  of 
communism  as  well  ua  upoa  the  exiat«noe  of 
poverty. 

Wo  can  perhaps  exhibit  the  tendency  of  the 
entire  work  moist  readily  by  giviiifr  nn  analysis 
of  the  closing  chapter,  in  which  tlkc  remedies 
for  present  oviU  ate  yucelnctly  pointed  out. 

Oiiring  llie  lost  ai.\ty  yeara  purli&nKint  baa 
doue  miich  townr<l  abrogating  aevcro  laws 
whidi  ink'rfcrcd  with  the  fVeedom  of  labor. 
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Much  more  is  to  be  done,  specially  in  sweep- 
ing  away  tho  ii^tinvtion  of  real  ntirl  pcrsoiiJtl 
«8tate.  ill  furbi^tdiiig  the  settlement  of  land, 
and  by  i-HtnblUhiiig  a  cheap  ami  coiinnilsory 
regialration  of  innit-Littf^jt.  Therw  must  siiso 
be  a  revision  of  locnl  lAxutioti.  Sucb  cli:iti^CB 
mutt  be  gnuluul.  Tbt  rcmctlies  for  pii-sciit 
evils  nrw  iioi  to  be  sought  eo  ex|ieclanlly  in 
phiUntbropj  as  in  Uio  modillcAtioti  of  laws  nnU 
privileges.  Other  countries.  a»  well  tint  Kng- 
Und.  :^iiiTor  fiom  bud  ■^overuuieiil,  ami  oven  the 
United  Slfttos  is  not  fr«e  from  disastrous  laws. 
WliRH  gnveniiocnt  goes  beyond  Its  proiier  fimc- 
lion.  il.  niiik«s  it«elf  re^poosibk-  for  fniliiies,  iuv\ 
eag<'iuUr»  ihc  belief,  thitt,  if  mnti  is  unhappy, 
govuniinciib  Una  iiiaiio  him  ho. 

The  condition  of  Tendon  is  then  briefly  con- 
sidered,— '  tlie  grojitcsl  niftniifficttiriiiR  tnwii 
in  the  world.'  whicli  levies  »u  'jctrai  duly  on 
coiil  to  an  fiiDouiil  '■  which  swms  iiisiynilicanl. 
but  i»  btillieient  to  kilt  such  mamtfncturc!)  wi 
depend  ou  il0  prodigo]  consumpLioii."  Bud 
68  the  condition  of  London  liibor  is.  the  iiutliur 
is  poi'suAditl  tUm  il  is  not  so  bad  us  nns  Ihnl 
of  flll  nrbnn  Itibor  sixty  years  ago,  and  that  tbe 
tnctmpollH  Is  not  m>  ignorant  or  uiiclcnn  as  it 
W3S  twenty  yenrs  s^.  The  unrettlricted  r*eei»- 
tion  of  forcijjncrs  is  condcnincd.  While  ap- 
proving of  charities  in  cxtraordinan-  cases, 
llic  author  op])ow8  compulsory  and  govern- 
uientnl  dinrltv  on  n  jzoneral  plan.  "To  adopt 
BUCh  »0  expctiicrit  would  be  to  despair  of  the 
recuperative  jmwer  of  modern  industry."  ami 
the  rultcf  of  poverty  would  soon  absorb  all  the 
pro<Iuct»  of  labor.  Hcmy  George's  pUii)  lor 
tlie  iiatjoitalizatioii  of  land  ia  ci^iideiniicd  ;  so 
iti  enttiil.  KItgi-iitiou  ta  comntundttd.  Small 
land-holdings  are  most  desirable.  The  advan- 
tages of  trnde-untons  arc  pointed  out  with 
IVanknvss  and  emphasis.  Finally,  the  author, 
Mcking  for  measures  which  wit!  tend  toward 
tfac  just  ilistriiiiition  of  material  comforts.  tak«s 
ooara{{e  for  tbe  ftiture  in  the  recollection, 
oonllrmcd  by  Mttrful  historical  aliidies,  that 
Enj^liuid  has  taught  mankind  the  niiichinery  of 
goveraiiieiit.  and  that  its  free  insLitntions.  now 
Bpreading  throngb  the  civilizini  woild.  depimd 
Upon  etdightvUL-d  public  opinion.  "Tlie  re- 
forms which  have  been  clTccled  are  the  work 
of  tbe  people,  and  they  are  to  he  tmceti  in  tbe 
stubborn  |>cnteverunce  Willi  which  Knglisbmeu 
have  a-itlL'ised  their  own  eouditioa.  ttnd  have 
diMovervd  that  from  ibemselves  only  cam  tbu 
remedy  bo  found." 

Before  convUnllng  this  inadcfitiate  notice  of 
%  very  important  Iniok,  we  may  iii*ntlun  that 
the  last  eight  chapU-rs,  i-onipnsing  iho  motlcvn 
ftctt),  liOTC  been  n'priutcd  by  tbenisclvcs   for 


general  circulation.  We  may  also  call  Atten- 
tion to  an  elaborate  treatise,  well  adapted  to 
collateral  study,  on  the  subject  of  luxvs  and 
taxation  in  Kngtand.  —  four  octavo  volumes 
Jiist  given  to  ibe  pnblie  by  Stephen  Powell, 
asaisLant  solicitor  of  inland  revenue. 


A  NEW  OEOLOOtCAl.  MAP  OF  CAIfAl 
WITH  AS  OUTLINE  SKKTCit. 

TujB  sketch  of  tbe  physical  geography  and 
geology  of  Canada  has  been  prepared  to  ac- 
company a  new  geological  map,  prepared  by  tbe 
geological  survey,  in  two  Lirgf  sheets  on  a  scale 
of  forty  miles  to  an  inch.  Doth  the  map  and  the 
sketch  derive  their  materials  from  a  review  of 
all  Uic  topographical  and  geologiual  work 
that  has  been  accomplished  in  Canada,  and 
give,  in  graphii:  and  condenseti  form,  «  gvneral^ 
view  of  the  present  9tal«  of  the  physical  expU 
ration  of  the  norlbcrn  part  of  our  eontineotJI 
Tlie  phvsicid  gcogrnphy  is  not  treated  with  so 
much  aiK^niion  as  it  deserves:  indeed,  tb( 
pages  of  tbe  sketch  that  nre  dovoU-d  to  Ud 
subject  are  more  ocunpieit  with  descriptirt 
than  with  truly  physical  geograpliy,  and  leave 
much  to  be  said.  Tbe  geology  is  given  more 
s])aco,  as  is  natural  in  the  present  stage  of 
development  of  the  two  studies.  Many  of  its 
topics  will  probably  eontinno  to  excite  a  con- 
trovcrsinl  interest  in  the  future,  as  Ibcy  have 
in  the  p.^t ;  as,  for  example,  tlie  great  St. 
I,nwreni>«  and  Champhitn  faidt,  and  its  contin- 
uation in  a  series  of  di^locctions  "  traversing 
eastern  North  Amerien  from  Alabama  to  Can- 
ada." as  well  ss  the  relation  of  ttie  formations 
on  either  side  of  it ;  the  Lake-Soperior  cop- 
per-bearing series,  which  Dr.  Selwyn  regards 
as  lower  Cumbrian ;  lhi»  subdivisions  of  Uie  Ar- 
chaean, of  which  only  two — the  Laui-cnlian 
and  linronian  —  am  recognised,  and  even 
these  are  not  alwayti  clearly  deBnwl,  while  the 
so-cfllled  Norifln  is  denied  exi"tenee  in  (.'anada. 
Intrusive  and  cnjptive  masses  of  Arcliaeaii 
date  are  proi>erly  mentioned  with  emphasis.  ;d- 
thongli  they  have  '■  been  «ingiilar!y  ovcrlooki-d 
or  ignored  by  most  writers  on  American  gcol- 
ogj."  Dr.  Dawson's  ■  western  section.*  being 
a  region  of  more  recent  exploration,  has  hanlly 
yet  reached  the  controversial  stage-  Ilia  de- 
scriptions of  the  several  levels  on  the  plains 
east  of  the  mountains,  and  of  the  little  that  l» 
known  about  the  northward  extension  of  our 
Cordillcms.  arc  here  presented  in  good  form 
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r  bjr  the  j-ouDgcr  gcnvration  of  com- 

who  liave  vet  U>  begin  ibeir 

witb  llie  strnotare  uf  tbat  vast 

The  geological  innj)  le  a  veiy  welcome  coritri- 
iMJiioii  \o  ixir  records  of  the  physical  hiBtory  of 
llritish  Nortli  America.  It  measures  the  gi'eat 
progress  msdo  in  weRlein  explornlioiiH  siticcSir 
Wiiiiitm  l>ogaii  and  Profossor  Jriqci;  (Iflli  pre- 
pared the  vrrll-known  map  of  Canada  and  the 
i-enstero  Uiittod  States  in  IKlKt,  and  pre- 
an  antliorized  gmphic  digeiit  of  the  mftiiy 
icctt-'h-miips  and  rcportx  tluit  have  but-ii  piib< 
lUtied  Murv  that  liiUL-.  Mucli  uf  tho  wuik  is, 
of  course,  broadly  geiieralizMl .  niid  U  doubt- 
le»s  opcu  to  serious  elmiigcs;  bul  ttiu  great 
f*-aWres  of  iIk*  toiuilry  iiv  well  repri'scntcd. 
oud  ill  tlio  vrvsl  ehow  a  vary  rk-ar  coutinuatiou 
uorlliitai'd  of  those  found  within  our  tcrtilory, 
with  the  ;ir]ditioi)  ofi-crtslii  pciidiarlties  proh- 
ably  dcjK'iKlcDt  on  a  rnoiv  oxt«ii8ivc  glaeintion 
and  a  greater  rtccni  doprcssion  in  tho  north- 
ern area.  Tbo  vast  bi-cadth  of  the  horizontal 
noiKHEoic  and  tertiary  strata  of  the  plaios, 
tx'tween  Uw  uttdotcnnined  oonl\uion  of  Hie  Ar- 
cUaeoD  oti  the  i?aal.  and  Uic  paleozoic  motin- 
taia  ranges  on  Uic  nest,  gives  a  rharacter  to 
thia  region  that  flnds  no  clo»e  parallel  in  other 
parte  of  tlie  world. 

The  'gunural  mnp  uf  purt  of  the  nortli-nvflt 
territories.'  propai-wl  at  llio  Uominion  lauds- 
office  at  tMUwa,  may  he  recalled  while  nien- 
lioning  iJio  gookigintl  sheets.  Il  rt-presi-nls 
the  region  northvurd  from  uur  honndary,  be- 
tween lliidton  bay  and  tho  front  range  of  the 
Itorky  SIoiintain<i.  on  the  same  scale  of  f<^rly 
milca  to  au  inch,  and,  in  the  Intei^t  edition  we 
have  seen,  is  corrected  to  ALirch,  1X)<''{.  It« 
topograpbic  detail,  especially  as  regards  the 
ragged  ontlinM  of  the  nninerous  lakes  drained 
liy  the  Xelaon  River,  ia  decidedly  greater  than 
that  of  tlie  Inter  gcologienl  map.  lioth  are.  we 
presume.  In  great  part  only  npproximalions  to 
the  exact  truth  ;  but,  unless  Ihe  funiier  ia  imagi- 
nary ill  its  details,  the  uninitiated  can  hartlly 
undemtund  why  Et  was  nut  used  as  the  base- 
map  for  the  geologicfll  coloring.  IV'rhu]w 
there  is  need  of  better  co-ordination  of  gor- 
emineot  work  in  Canada  aA  well  as  with  us. 


GOODALE'S    VEGETABLE   rflSTOLOGY. 

L'l*  to  the  time  of  the  translation  of  Sachs's 
text-book  of  botany  Into  Eoglisli.  something 
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ov«r  too  }-cars  ago.  comparaiivcly  little  interest 
was  felt  in  vegetable  tiistuhtgy  and  physiologx' 
ill  this  CKvUfitiy  ;  iiiid  no  iuo<U-rii  Edl^UsIi  trea- 
tise on  the  siitiiect.  of  any  iiuiKirl.niice,  existed. 
Tlie  direoUun  given  to  tho  work  of  atiideixe  by 
Sachs's  book  was  soon  manifested  by  a  demand 
for  less  comprelienaive  text-hooks,  mlapLe<l  to 
tho  use  of  more  elementary  clawe? :  and 
Tliomf,  Trantl,  Bcwcy,  aod  Kollerinan  have 
successively  appeared  as  the  restilt.  of  this 
demand. 

While  the  etpfloe  given  to  ]Ay«iologtoal  sub- 
ject* in  the  earlier  oditioni  of  dray  was  donht- 
IcM  adequate  when  these  were  prepared,  the 
revision  of  the  book  rnfinired  thai  Ih^se  subjects 
sliuiild  be  treated  fnr  more  coiniirvhen^Ycly 
tlinii  nas  possible  within  tlie  limits  of  tbc 
original  work :  heuee  tlie  nppearancu  of  a 
separate  voliinie  allotted  to  them. 

For  convenience  the  autlmr  has  divklnl  this 
volume  into  two  parts,  devoted  resjieeti i-ely  to 
histolog>'  and  pb^-eiotc^-.  Tlie  first  of  these 
has  recently  come  fVom  the  pi-css,  and  sustains 
Ihe  high  character  of  the  work  of  which  it 
forms  a  part . 

An  important  feature  of  this  volume  \s  the 
ennrise  Introductian.  in  which  the  histMogieal 
applinnces  and  methoils  mont  fWv]uentIy  used 
lire  brought  togetlier  for  disL-us»iuQ,  the  writ- 
er's long  experience  us  a  lalxiratory  teacher 
making  this  cximleii>>cd  aeeount  of  much  prac- 
tical value  to  the  student.  Following  this  ai« 
ehaplers  mi  the  cell  and  lis  parts:  mmlified 
eells.  ajid  the  ti<t^ucs  Itiey  compose;  the  stnie- 
ture  and  development  of  the  root,  stem,  and 
leaf  of  pliaenogama ;  and  the  stnicture  and 
dovelo|)me)iL  of  the  flower,  ft-nll,  and  wod. 

Tiicse  subjecta  arc  treated  in  much  the  same 
manner  as  in  several  of  the  later  lext-lnxtka, 
though  an  unusual  degree  of  facility  in  grnn]>> 
Ing  tlie  topii^  in  a  logicjd  manner  ia  sliown ; 
and  no  op|>Drtimily  is  lost  uf  indicating  the 
practical  asjiecta  of  the  subject  under  consid- 
eration. 

While  tbia  part  maintains  the  conservatism 
with  rcgani  to  tnsullk-icutly  subittantiated  theo- 
ries that  eharacleiizes  the  earlier  volume  of 
the  test-book,  it  is  well  abreast  of  the  times 
in  :i  branch  of  botany  which  is  admittedly  in 
a  far  from  settled  condition.  A  iiiarkod  im- 
provement on  the  nsual  classification  of  tissnes 
is  oiiscrvable  in  the  ntloption  of  a  smaller 
number  of  ty|W8.  the  limits  of  which  are  caps* 
Me  of  more  precise  dcflnicion,  while  the  treat- 
ment of  their  derivatives  is  prahably  tlie  best 
[KMt<iib!e  on  a  morphological  basis.  A  ph>'sio- 
logicnl  ela!«iif(ealion  of  tissues,  based  hirgely 
on  the  admirable  work  of  lluberlandt,  forma 
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tha  last  chapter,  iad  wiH  he  round  of  mucti 
assintnnoe  hh  nil  i nti'mliirlion  to  the  pby»io- 
logical  purl  of  tlic  volume. 

In  point  of  illiislnktion,  lhi«  etJinds  in  iiiftrkctl 
contraRt  with  the  more  recent  Amcricnii  U;xt- 
bookit  an  n-lated  Hiibjct-ts.  If  tho  tigiircft  do 
not  nil  [)03.'>ess  tho  liigliost  ortistie  merits,  tbcv 
art*  for  lliv  mo»t  purl  nrtrll  (.■xccutLil.  Their 
diief  value,  bowmer.  tie-*  in  the  faca  tlmt  verv 
fewofthetn  have  heforL-  aftpcait-'il  in  Amorica'n 
book».  Sui;li8,  nltk-li  hm  Hij|>|jlii'<l  most  of 
oiir  later  text-books  witli  their  only  mtrllori- 
U118  liiKtologivnl  illtiiilrRtiorm,  h:it)  bei-n  pracli- 
oally  itiseaitlvil.  U'hito  iDoat  of  the  cuta  ai'e 
copicj),  many  of  thciit  arc  taben  fVoiii  special 
niemoii's  not  remlily  aoeexsihie  to  tln>  mnjorily 
of  toaolior*,  ami  hence  are  a«  nscful  jv!  if  ori- 
gin:il ;  ami  those  thai  have  heen  repioilucRtl 
from  olUer  sources  have  the  merit  of  exc«l- 
lence  of  cxeculion  nnd  readv  romprehensi- 
bility. 

If  the  closing  part  of  the  volume,  dealing 
with  vegetable  phrsiology,  which,  as  we  under* 
aland,  is  (toon  tu  appear,  tshnil  niuintaiu  tlic 
character  of  that  already  piiblishi-d,  tliu  liook 
uauuot  fail  to  m(!«t  lim  ivquiremcnla  of  tlie 
class  of  hotanists  for  whom  tho  '  Uotaukiil 
text-book '  was  planned. 


D  tSSASE-GERMS. 

Dr.  Ki.kin's  book  ts  hy  fur  the  best  «re  have 
socii  oil  the  subjtict  of  the  pathogenic  and  eep- 
tic  bacteria.  The  aiilltor  hae  had  a  tboi'ough 
practical  cdiic^lion  in  thn  matter,  as  he  hna 
worked  at  it  exiierimcntaily  during  the  hisl  tun 
year*  tor  the  medical  depjirtraent  of  the  local 
govcrniiit*nt  houit]  of  Englantl.  Itl  this  Utile 
volume  arc  i-mbodii'd  Ijik  own  re«earche«,  sup* 
plemented  by  thoseof  otlicr^i,  .iiTangoil  lo  form 
an  admirable  guide,  cither  for  those  who  may 
wish  to  work  in  this  littd  prnctically  or  for 
Uiose  who  niuy  wish  to  get  merely  a  eritieal 
knowledge. 

The  Hrsl  five  cha)>lvrs  arc  devoted  to  tlic 
appariittiM  and  mclliods  employed  in  the  culti- 
vation of  haeteria  outside  of  the  body,  and  the 
prceaiitiouA  which  are  necessary  in  order  to 
fti'oid  cnxir.  AI«o  the  iiioeulntioii  of  aiitmals, 
and  the  care  to  be  taken  in  thia,  are  a]x>keD  of 
here. 

An  i-xliauntive  account  of  the  raorphoiogical 

Xlerv-argimlfnt  and  i/<triHr.  An  liitTciOuvi.li>lt  Itilo  Ilia 
MDdv  of  •iwrinD  mlnru.ariiaft.iam*.  Hy  K.  KcalK.  M.Ti.,  F.R£. 
IdDdov,  iPsmlUm,  ISM.    8*. 

TAr  /amfilton  o/fHiliont  6*  mlcn-*Tfanltmt,  A.  fcloloriatl 
ttaay  u(  itiF  KiTiB  thniry  of  dbasM.  Bj  O.  V.  Bluw,  U.D., 
U.U.H.    rhl1»dffl)iliU,  Jtlal'lilni,  18U.    11*. 


characters  of  all  the  toicro-or^anism*  is  not 
attempted,  but  only  of  sucli  an  are  related 
diacflse  in  some  way  or  other. 

The  clnssiflcAtion  of  Cohn  is  followe-1 :  and' 
the  mitTococci  arc  first  laken  up,  tlicii  the  bac- 
teria proper,  after  this  the  bacilli,  then    the 
vihrioa  and  spiriili,  and  finally  tho  fungi,  in- 
elu<liiig  aelinoniycetcs. 

The  descriptions  of  the  appearmnce  and 
oharacteriatics  of  tho  various  specie  a  are  greatly 
aided  by  woodcuts  giving  the  shape  am!  par- 
ticular way  of  grouping  together.  The  ditfer* 
once  in  outline  betweeu  many  of  the  baeterb 
is  so  alight  that  it  cannot  be  attained  ia  Utt 
most  highly  executed  plale^i :  therefore  it  u 
much  better  to  try  to  reprettent  their  method 
of  n^AOciation.  and  the  AbtmrlAoce  in  which  tliej 
ocuir  in  the  lisauca,  than  to  strive  for  great  at 
curacy  in  the  delineation  of  individniila.  The ' 
last  ehaptcra  of  the  book  nn^  well  wnrth  rend- 
ing, as  they  deal  with  tsome  of  the  general  <|ue»- 
tiona.  That  on  the  relations  of  septic  tf> 
pathogenic  organisms  considers  the  poBsibility 
of  certain  of  the  former  unsumiiig  tlie  proiwr- 
tie-s*  of  Lhe  htUer  untler  extraordinary  condi- 
tions. ThrLMj  examples  hiivu  Iteeri  broaglit 
forward  as  proof  of  this :  first,  the  transfor- 
mation of  tlie  hay  bactlFua  into  lite  bacillus 
anthmeis ;  second,  the  properties  of  excltif^ 
inflammalioii  in  the  eye,  which  tho  bacillus  aub- 
tilis  of  the  air  is  said  to  asmime  when  grown  to 
a  solmion  of  je(iuirity-b«an  (Ahms  precatoriu*)  ;, 
and,  third,  that  the  common  ASpci^illue,  wheal 
cuitivaU'd  under  pcculiiir  conditions,  is  repotted 
to  be  fatal  when  inoculated  into  rabbits.  The 
facts  bearing  on  these  <!a,'«>3  are  earcfnlly  re- 
viewed and  leeted  by  his  own  experiments, 
nml  be  comes  to  the  eoncUiHtoti  thnt  in  each 
onso  there  is  an  error.  In  the  first  it  arises 
from  the  accidental  ooiitamiDatiou  t>f  the  nutri- 
tive fluid :  in  the  seooud  it  ia  uot  the  ml- 
erobe  which  is  tliQACtivo  agent,  but  »  ])flcnliiir 
chemical  ferment  (abrin)  which  is  contained 
in  the  beans,  and  has  also  been  obtained  from 
other  pavla  of  the  plant ;  ami  in  the  thii"d 
the  fungii*  aeu  simply  niochanicftlly,  and  not 
as  a  toxic  ngenl.  in  eausing  deuUi.  The  sep- 
tic alkaloids  (ptomaines)  and  the  zj-mogenie 
ferments  are  noticttd  in  the  cliapter  on  tJiG 
vital  phenotu^na  of  non>pn{h<'gcnic  urganisms. 
He  lakes  up  Ihe  sul>jeet  of  vaccination  andi 
immunity,  and  <oiiehides  tliat  the  weight  ofl 
evidence  teiKlis  to  sitow  that  the  milder  form  of 
diiiea»e  Aunishes  dome  stibsiauce,  not  as  yet 
demoostrntcd,  in  additiou  to  those  alreadv  in 
the  sysKm,  which  acts  in  preventing  the 'de- 
velopment of  the  severer  forms.  lu  the  last 
chapter,  attention-  i«  directed  to  aotlsopUe*  jj 
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and  it  Is  shown  UiaL  tlie  grenter  number  niiDiilv 
hindor  the  (l(>v«?Io|)ii»'iit  of  lidclffiin.  (iiiti  in  no 
way  destroy  their  powers  wlii-n  Ihoy  nrt>  ftgAin 
plac^  tinder  siiitalik  conditions. 

The  little  volnme  may  be  iiiimmpd  up  oa 
clear  ntid  oonciwi,  well  "iliiwtrfiKKi,  nwl  inex- 
{icnsirr. 

Dr.  Black  has  .-Mlojitwl  ii  raihi-r  high  sound- 
ing lilk  for  n  course  of  leoturt-s  ilelivcred  to 
tbe  studejit'S  in  the  Ctticago  collegtt  of  tkntal 
•urcvrr.  Th«ro  Is  no  cvi(len<%  tliat  \iv  hug 
worKpil  practtfull^'  ut  llie  suhjecl,  And  lli<>  gon- 
emlizatk>na  to  which  be  is  inclined  have  to  \yc 
inaile  entirely  upon  the  work  of  otiiers  which 
bo  has  not  oontrolM.  Ho  lUiukx  thnt  »1l  tli« 
prooe««e8  causiuf;  cell  destruction  or  ahsorp- 
tioD  are  a  sort  of  diKe<itiQn,  and  lliat  micro- 
orgnni^ms  act  hy  digesting  the  cells,  or  else 
tJicy  an*  digp«le>l  hy  Uiom.  IVrhnps,  if  the 
subject' ID  a  ttt-T  liad  bcvn  a  HtlUr  inuri:  diijvstcd 
by  ibu  author,  he  would  not  have  fell  hiniMvlf 
^^    ciille<l  u])on  lo  |iublisii  these  lecturea. 

H   BlLLIJ^GS'^i  VSyrJLATlON  AND  IlEAT- 
■  WQ. 

^^H^SIiis  boob  is  a  reprint.  En  rorised  form,  of 
^^HBbriev  of  articled  which  np|>earcd  in  Tht  aan- 
^^ifery  engineer  in  ansnrr  to  a  typical  quesliooer 
wbo  aaked  for  a  nitc-of-thnmh  inctbod  for  solv- 
ing problems  in  ventilation,  and  who  failed  to 
recognixe  Lhe  legilinmle  relation  between  ■  long- 
winded  dieciuslons  ou  Uie  physics  of  gases,' 
and  v«Dtilat]on.  Th« author  urges  a  thorough 
knowteilge  of  the  mechanics  of  gases,  and  of 
the  laws  involved  in  their  free  and  constinined 
movement,  as  essential  to  any  competent  jiidg- 
tnent  upon  the  eoltilion  of  the  various  pnuuinatic 
auil  thermal  problems  peculiar  to  heating  and 
vcntilatioi). 

Pecuniary  rntbttr  Lhaii  coiistniotive  or  func- 
tional  ditTlcuIltes  arv  sUitcd  to  be  the  luont 
serious  enootinlered  in  providing  guod  veiilila- 
tiun.  A  p»rlial  antidote  rotacvpticUoi  as  to  the 
efflciency  of  any  unitliod.  bcciiuse  of  the  fre- 
quent  entirt?  or  partial  failure  of  elahoral*;  and 
WBtly  systems  put  to  the  test  of  actual  use, 
apfwarit  in  llie  description  given  of  Hystcms  in 
successful  operation  in  various  tyjies  of  hnild- 
ings.  if  the  causes  of  failure  in  loss  siicflc«s- 
tnl  dodertakings  had  been  clearly  pointed  out, 
tims  Aillh  of  many  would  hsi'e  l>een  still  furlUer 
fUvngthenod.  A  diaeuftaion  of  the  <>ompara- 
tive  cost  of  healing,  with  and  without  conjoined 
ventilation,  would  also  have  served  the  good 
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parposc  of  ftirnishing  needed  Inrormatlon,  and 
of  allaying  nny  undue  apiiivhouslon  growing  out 
of  Ihc  aiitlior'8  staieincnis  wbicb  make  venti- 
lation dependent  on  liberality  of  expenditure, 
'flic  ordinary  cost  of  rejitilntion  does  not  neees- 
nnrily  represent  the  minimum  cost  nnder  con- 
ditions of  niaximuiii  economy  and  clllciency ; 
and  it  is  along  these  lines  that  the  progress  is 
to  lie  matiti  which  shall  inspire  conlidenee,  nod 
create  deinand. 

The  book  la  a  valuable  conlrlbution  to  the 
literature,  rather  tlian  to  the  science,  to  which 
it  pertains.  It  furnisUes  a  clear  statement  of 
the  fundamental  principles  involved  in  the  art 
of  lioatitig  and  vcnillaiion,  and  deacribcs  its 
methods  and  results  in  their  application  to  tlie 
numcmtis  and  varied  illustrations  eite<l.  In 
style,  the  book  is  fresh,  vignroun,  and  pcrsplc- 
noiis;  the  occasional  dashes  of  tbe  author's 
individuality  lending  a  cliarni  the  more  com- 
plete because  unniarred  by  duginatjsni.  Thotigh 
uocasional  statemenl-t  may  provoke  marginal 
inlerrogntion-i*u)ut«,  the  lx>ok  \»  au  eminently 
safe  guide,  and  easily  lakea  a  leading  plar« 
among  the  works  of  its  kind  which  have  ap- 
peared in  American  literature. 


TnltlattM  ■m'f  AraUnA.    Rr  J.  H.  Bii.linim. 
n»  MwMary  njittut,  IIM.    S*. 


N*w  VoHI. 


NOTES  AND   SEWS. 

It  la  Buggeated  by  G.  P.  Putiiain'i  »•»>  of  New 
Vitrk  lo  secure  for  thf  pcibllraticiiis  at  )i>ci«llr-Ji  llic 
.■uunc  advantaxes  that  are  iioxneuetl  bjr  llir  Imugs  oI 
pntilliliers,  byhavlDg  them  fully  described  In  apdowl 
and  clauinctl  enCalo^e.  lo  be  iiiiule  ii{i,  nny,  Iwke  a 
j'Oiir,  and  ta  lie  cliniritmied  as  widely  as  are  Uuj  book- 
liRta  of  fHlilUUinjc-liuiisea.  Tti«re  are  st  prraeni  In 
the  tfiiiled  Slate*  wme  seventy  acionlifti:  wid  liiator- 
tcsl  asttfcfationa  which  issue  tii  UiecuurWiof  the  year 
tnuiHcti»nK,  pTOCcrdiiiKf,  or  mDiio;:raplia.  Many  at 
ibese  publlcaUons  pc«scM  an  Interest  and  Importance 
(or  the  K^iieral  public,  and  liud  sale  outside  of  Uie 
K[)tcU)  circle)  at  the  ineiiilxtrs  of  the  toctetivH  for 
whom  tliay  are  mora  particularly  prepared.  TIm  gen- 
eral sale  of  Buch  floclely  publications  could  be  ma- 
terially inCKaicd,  to  the  advantage  ai  w«U  of  Uie 
xpecUl  intdreits  lli«y  are  planned  t«  (urIlMr,  as  of  tl>i> 
variuiu  pubticatien-fundt,  if  previtiaii  wera  madefor 
natnc  tnutworthy  iiiiiaai  by  wbicb  the  general  public 
miitht  secure  pn>in|it  itifnrmalinn  cxmccmini  tha 
works  iMacd,  and  f'>r  Mine  rcftolkr  channel  through 
which  coald  be  supplied  Uie  increased  demand  that 
•ticli  [iitormniion  would  uiiquetUoiiably  tnduee, 
Eacb  nocleiy  wliose  publlcntloiis  am  included  In  the 
catalogue,  will,  under  the  plan  propoaed,  contribute  a 
Sm;^l1  amiuat  paymvnt  linvardd  the  cutt  of  !ts  prepa- 
nttion,  while  the  publisUers  will  sMume  tlie  payment 
of  such  deficiency  m  may  remain. 

—  n.  U.  Brinton  of  Pliilailelpbla  annannees  >t  in 
preat  "The  I.enilp<, and  their Irgendi;  with  the  earn- 
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pitta  l«xl  &nd  sytnbolt  of  the  Wnlatn  nlutn,  a  ti«w 
InutBlMloUi  mh]  (tn  iiKjiiIrv  into  it*  aul)>«nUcU7i"  by 
MmteU. 

— At  lu  uimial  meeting,  Jam.  SI,  lh«  Rattilwi 
gtogntphiml  sociQly  ttwnixled  tbc  Conslxtitiiii'  mvdal 
lo  A.  Wo«ikt>f,  for  hi)  roenrchc*  on  elimntulojo''  wpw- 
elally  f»r  tils  iritrk  enlillr-d  '  CliiunU's  of  ihc  ):Iol>o ; ' 
Count  I.iilkc'a  iiit^al  ti>  Cul.  N.  J.  Zinsvt,  iii  roit- 
alderailon  of  hi*  mwUiml  nf  tlrlcrininltiff  limn  by  Ilio 
OlHcrvKlion  of  two^lnrs.  — h  m^lliod  coinbliilnc:  ac- 
canny  with  giroiiUclt;  wlihaiii  the  aM  ot  hciivy  lu- 
■  IrumcnUi,  fti><)  Mp«i^iAlly  ttuiiabli!  for  i^caili^iic  work 
(it  hualmity  biri-n  u«<^  Iti  Cnui-aKii*,  ItiilgnTlh,  and 
olber  places];  tUi.' uiciliU  of  (he  ciLfi('l<i);ii:«1  b«cUcu 
la  V.  Vi.  Sclidii.  lor  Ills  •Uiily  of  itte  folk-loiXT  «f 
Wliltc.  ItuMln;  the  ittcdal  at  Uie  4lalli(k-nl  sccLlon  lo 
Prof-  T-  .Inn»keel.  for  liis  n>|Mrt  oil  facttiry  sinLislici 
of  ilie  Mo»rT>w  ri'i;l(ni. 

Inferior    gold    nii-il«l«        

w«ro  pvnn  ta  PutkstiL, 
Imuiow,  and  UpiidiT. 
•ky  (KaiDir  InivellPia); 
10  rrofewoT  Kloseuw- 
nky.  for  hit  »uidi™  -f 
thuuder-stornia  In  lin- 
ftii:  aud  to  Frole-nt 
Zotnikktti.  (oriuAgneik- 
obMrvatlont  at  Knwin 
ill  lfiK2-S3  on  the  jntrr- 
ualloiial  plui,  Tbe 
must  Importunt  T«c«iit 
piitilk-iilloiis  of  Umi  so- 
ciety an!  Hit  map  of  die 
Baikal  by  Qiftniky,  and 
tti«  atlas  Rbnwinji  Grn. 
Eanlbars's  work  on  tlio 
Amn  Sarja. 

—  AmoiiK  ibe  proinl 
iieiit  mmnbi^rs  of  tbr 
RuMlan  gco^rapblcnl 
■oclcly  who  died  dur- 
InB  Uie  pMt  J*«r  w*» 
Count  A.  S,  Uwnrow, 
on«  of  the  tirat  ari;tt«- 
ologlaU  of  RiKsia,  aiid 
founder  of  Llic  Arclt(^i)> 

lo^eal  iDGEely  of  Moscow.  Hit  first  irork  was  an  iii- 
restlgattnti  of  tbt?  archeology  u(  soutbetii  lUiisIu. 
Later  lie  inatlu  a  vi'ry  thoruugh  exftmlontlnn  of  tlut 
(.utniili  on  the  Oka  (Wladimirj,  and  jiiildiiht^d  an  im- 
portanl  waikoullie  Fliiaicli  people  of  thoMcria,  wlio 
Inliablted  the  country  liefor«  iU  coluiiitMliun  by  the 
KumIuus.  For  ibU  work  b«  vij.i  nwartlvd  the  Co»- 
■tantlne  luedal  of  tlie  Bocicty.  Tlte  liwt  fifteen  years 
of  bis  life  w«rc  devoted  to  itie  slud;  of  prchJatorlc 
archeology. 

—  The  i-lectrical  ezposlUon,  orKaiileud  by  the  Itit«r- 
national  loclciy  of  elecirlclani  at  the  Observatory  of 
Paris,  will  o|>en  March  iri.  The  cs|ios!Uo»  will  be 
ih*  Bnt  la  a  aarlea  of  Hpnclal  expoiilion*  pri-'jmratury 
t«  tfao  great  anlvergal  and  iiitnniHlional  fc«tlvnl  In 
ItiSO. 


*  KkltiiA*  fintHADO  IN  Aran.,  tIM. 


— Capt.   Ultcbell  of  tliv  Enjtildi  atPAinvr  Went- 
inore  repaid  that  on  Jan.  'i^,  nt  half-pasl  two  a.m., 
a  ball  of  St.  EIniu'i  lire  fell  bctwocn  the  l>ridga  and 
forvniBat,  and  nflcrirnnU  played  upun  ttiu  foremast^ 
aiul  uaD.     This  )»1l  of  lire  wm  so  lirlght  that  for  i 
tlnu-  It  blinded  tlic  ulKcer  ou  waicb. 

—  Atnbiilnncf  dnMi'A  for  ralliraj  enip)i>ye««  lia< 
bceu  hitliliiU-d  hi  Berlin,  and  it  is  interjded  tliat 
future  ukvry  (i  em  urn  ml  I  way  ofBctal  ^liall  be  an 
cniDpllsbod  sludcnt  at  the  EMnarcb  ambulance  ay 
tein. 

— Mr.  Co«herj,  the  yrencli  niiaisUr  of  pmts  ai 
tclefiraphy,  was  present  at   Rouen,  Jan.  S,  at  tot 
cxpciiincnla  In  lon^-diaUnco  telephoning.     The  ol 
ject  was  U>  test  the  npplieaiiou  between  Koucn 
Ilirre,  A  dUlanreof  abnUL  ninety  tcllometrtw,  of  tin 

Nlnndtannouit  li^nimls-^ 
si>>n  system  of  Van  Itya- 
Mtbvrghe.      The  rwAul 
was  excellent,  am)  C4 
cbcry  annoimecd    ibat^ 
ilie  cuniinun  I  c  n  1 1  o  n 
nniild  be  open  to  il 
l<iiblic   In  a  ronnl^hl 
IL  U  probable  that ' 
fiire  long  ihoro  will  i 
1h)   a    conneietloii 
tween  Itouen  and  Pa 
"■ing  either   lh«  Vi 
Uj'B'.'llwrgbe  sjrilcni 
.1  tpecial  wire, 
inglo  tlic  cti^.     Sln< 
.tan.  1  tlie   flr<t  pubtb 
telephone -oOlvea  bave 
1>een    In    operation    in 
Parii. 

—  The  Jannary  num- 
ber of  Ihc  ylMerfeon 
inrttur-jiyUat  joHrnol, 
<.>dli«d  liy  I*rofe«»or  Har- 
riii(ilDn  of  Ann  Arbor, 
MWh.,  and  pnblislted  at 
Detroii,  i*  of  more  than 
usnal  interest.  Amotig 
llic  III cteorolog  leal  p*> 
pers,  one  by  Sir.  II.  II.  Clayton,  jun.,  an  the  '  Thuo-j 
dei'-srtujtIU  iif  .ruly  T>,  18*1.'  i*  <rf  much  value.  &.{ 
new  (<'nlnr(^  th:it  ii|i[ioar»  In  this  number  of  thd, 
journal  U  twelve  pages  of  melhodioal  review  bj 
vanout  contributors.  II  eatvndod  and  conUatlC^i 
ihi>  will  fonn  a  current  bibliography  of  great  value 
lo  many  leaders  who  arc  iinabk  to  cnnsult  »  larga 
variety  of  p  u  III  leal  loiu.  Thi?  nuinbrr  contaJlU  a 
woodvnl  (here  produced)  prepared  from  a  photOgni|lb 
ot  a  lornado  r.hat  occarruil  In  Kaiifai  last  Api^L 
Tlii^  v)i;w  tvai  taken  by  Mr.  A.  A.  .Vdami,  GarDCtt, 
Knn,,  from  M-liom  c»ple*  may  be  bouglit.  Ariotkor 
tornado  photograph  was  taken  In  DakoLa  last  AuguM 
liy  F.  S.  Robinson  of  Howard,  >tliii:r  rounty,  from 
whom  copies  may  b«  obtained.  The  storm  pasiwd 
twcnty-tvo  miles  west  of  that  town,  DMVing^ 
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i«»tb-«Mi«rtr  dlreoiion.  It  vru  Ural  n«tlr#il  nt  i<mr 
o'clock,  nrtd  rrtDatiird  in  «ifU>t  over  tnohoiire-  Scr- 
eiml  i«rtoii!  were  kUled,  uid  all  properly  ww  in- 
Mruyvd  alo4)E  its  Intrk.  This  view  Iias  alruul}'  tie«n 
IMiblisbed  la  JN'tlurr  niul  In  LUt>  Tonijifrji  rrnffm.  wliilc 
its  apiicaTaiice  here  lis*  t«eii  iI«lafF<l  on  accoiiiii  at 
\U  ItAtliis  beeacopyrisLliii^d.  Altltougti  iliodmrtie- 
tlr*  ttlfttn  of  iom«il<i*t  liairn  afl«n  lin>!i  p'liotn- 
gratili^i),  *r#i  Iwlipi'^  111*-*  are  iho  fir»l  view*  I'ter 
IsJcvn  vf  tkv  tomaalo  ilsclf.  No  <>lk«n  "(  lliv  kind 
>rc  found  in  tlic  sitTii  ollt-clioii  of  Ummdo  iHti^rn- 
lions  In  the  U.S.  slgiml-uflfccdl  Waahiiiglon.  tt  b 
4ue  to  oar  readets  la  Bay  tliat  our  kiiairkilge  of  iJte 


■kry  phyilettl  aod  other  Invctllicalion*  for  vhi«h  tht 
ccliivc  of  the  mn  in  Itint  monlli  will  prtscat  n  faror- 
■  hlc  opponituily.  "Tlie  DcciitreiiM,"  lie  says  fur- 
ther, ''of  loiig-i-iiiilinned  rant)i)Uake  diHttirlmno's  In 
TiiMnitnIa  itiirliii:  Uw  pant  ytXT,  ajid  tbt:  lendeDcy 
Llii>y  li.ivr  Utvly  exblUied  to«xtend  lu  i]v>  M>ntli«rn 
parte!  A II 6 1  rail  a.  coil  plM  with  ilio  pTol<nUIU]r  that 
ttmy  are  jndlcaiive  of  a  iw.ir  (■■^ntrc  of  ti-Uinlc  aelion 
nut  T(»ry  far  rfniovpd  fmoi  ihp  vasteni  poriitHi  of 
yww'»  Sli-«i(«,  SUEK«S(  Ilie  prapnetT  "f  c-'laWiAinB 
v>iiic  fcixnonicter  apparittu*  (tt  our  obn-rvaiorj- :  kivd 
lliarc  nnv  iibdcr  coiieiilerallon  itic  qiieiilun  of  tlie 
form  o(  apiwratus  best  sultird  for  \hU  locality." 


I 


rXW  AN  IS»TlllT«NROfa  I'llnTOUDjIPH   OP  t,  T(HM*UO  la   DAanfJk. 


I 


Mitbeniieiiy  of  tb«w  two  vium  ile|>ondii  ilmjily  vti 
lh#  l»clt  i;itanuity  pi-pn  by  tlndr  own«n.  and  llial 
ibe  t««>in<I  on?  0tp««lnlly  benri  evidence  of  having 
teen  lonievfaat '  toucb«d  up;'  hiii,  in  any  oaio,  tb«j 
■re  cptulhly  iiniqim.  II  ii  lo  b«  hvpvd  Ibnt  th»r« 
OMf  be  additional  Bxamptca  r^iiortod  of  thla  uew  use 
of  the  camera  before  ihe  coming  Reason  h  ort-r. 

—  The  Teipnn  ClicvTeul,  who  Is  approaclilng  (he 
cImc  o(  Hie  hundredth  year  of  hh  ago.  presided 
ibe  Brtl  w'Ak  in  January,  in  I'nri*,  at  a  mM^tlnj;  of 
Ibe  new  Student's  aefwiallon.  It  is  DMdlc>d  to  »*y 
tlut  he  wx*  eu til ustu Ileal ly  n^ccited.  lie  sp'^k^  u( 
hlnaelf  n^  l)''inE  '■'HI  niiTi*ly  a  aliiilPiil. 

—  TIk'  ijovenimoiit  ailronom^r  of  the  colony  o( 
Victoria  baa  reeommended  that  a  party  be  iniit  to 
Vtw  Zeatobd  next  Septtmbor  to  carry  out  th«  nccn- 


—  Mr.  Lnulh,  Ihe  ttuprrlnivtideni  at  lli«  pnrmlain 
fnrinry  at  Sevres.  Is  said  to  have  dlMovcfpd  a  new 
porcelain  which  I*  far  lup^^rlor  Lo  th«  c«lelirated  old 
StrrcB.  After  t«n  TM^^'  es|>«riin«n(  AtKl  i>ive?t]^- 
tlon.  ho  thinks  lie  has  pri'duf.-d  a  porcclalu  IdcntJnl 
with  that  of  Clilna.  Not  only  docs  It  lend  ilMlf  to 
artieiic  decoration,  but  It  lake*  all  kiiidn  nf  glazes, 
and  siirtNUWS  In  b<^u(y  the  coIod  obulued  In  China. 

—  Our  imporfect  knonlcdge  of  Hie  more  ulxtcure 
fornix  nf  marine  life  is  Hiii<wn  by  the  faet  tlwt  «  new 
panicilir  cnpeiKul  liii>  ju«  btt^n  diirovpreil  In  the  ^11- 
tub«  of  th«  ordin.ir?  clam  (Mya  aranarl.ii.  and  de^ 
scribed  In  the.Jmerfciin  imfurafi'sCfoir  Krhfuir;-.  Tt 
li  ratliPF  largD,  ami  Iteloogs  to  the  group  Pnccitos- 
tomnta.  Tbo  male  1*  found  In  a  fro«  tUlo  In  lb« 
miuitk  cavlt]r. 
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— TIic  firet  p»ri  of  ibe  nfw  '  Jounial  erf  Ibe  Kew- 
Tork  iDii'msi'iiiiicftl  Mirirty  '  tins  fti>i)eaml  a«n  wclt- 
prinird  «-i«va  o(  l)ijrlf-ti«ti  luigPD.  ]|  i«  to  ronUiii 
llio  rrniifnciloiiKiiiKt  proci>»<llrigso(  \\ie  KiH-iety.  hdi]  to 
tH>  |iiitilittlieil  In  iiiiien»'iit)il,v  uuintirra.  fr'Hii  Nnv4>ni- 
bcr  t'>  Jiiljr  tiicliitiw,  nC  tine  ilollnr  pi^  Atiruiii.  The 
[irc»cnt  iiiinibcrcoiilnliDiiin  nbttrnct  of  Stoiii's  itrlick 
oil  «lecll^t*l  illmniimtliin  fertile  miiroscui"!,  wliidi 

■ppCHfJ   in   tlie   Zfllnr/irift /ir  wUiMrjirdirHIUdir   riil- 

lirfokoi'tr  ;  It  sliori-  critical  ttrsty  oa  polkD-liilx-s,  by 
Dr.  Itrttton;  l)ic  report  of  lliv  prwccxll  o);*  <•(  ilic 
iuKTii>(y;  flitil.  finally,  lu  '  In>l«i  to  artlcki  of  luicn-st 
III  tiiu'ri>ti-ii|iiiii«.'  Froiu  the  pxuiii  I  nation  u(  tli«^ 
jouninl,  nc  i.'ujidiiili<  iltat  tliv  Kocli'iy  I'ju'iiii  itt 
onr«vr  witli  gooil  pr»i|M^cis;  niid  we  ftnd  among  th« 
nii^inbfirsn  tiiimb{'rof  faRiillariiiiil  eei->t>n)»d  nMn«s, 
wliicb  nmkca  us  h»pu  Ihnt  It  will  pr«v<-  t>niiictbriis 
iimrR  lliati  aa  aswclailnit  of  diktianll,  Ctjmcliii* 
van  Itntiit  :a  ]irfaii|en|.  ul  (lie  societjr,  and  B.  Bnunan 
eilltoriif  iltp  jinirniil. 

— Tlie  iJtiitn'ht  'jfjjirairhiiicfic  blAttrr  of  BromcD 
piil>)ihti«-»  a  '  p<ic.-iolt>!;{[-al  fhfay  '  on  l]ie  Kongo  Irlbvs, 
wrltiMi  bv  Mr.  tl.  C.  rUilll|U,  iiri  ulA  ri^iitt'nl  at 
ruiilada  Li'iilii.  Tlie  nrlLirr  tiwiU  nmr^  Mprdnlly 
villi  tlie  tu'oMil  ecnilillon  vt  ihe  tri\iet  nhh  whom  lie 
vTjtf  broiifiUi-  iulocirtilnel,  anil  only  luL'iJenially  enter* 
ill  In  i^iicniloii*  uf  cf.inmcrcA  niid  inurrnni  icinal  ]iolic]r. 
Wliul  hv  t»ye  abi^it  Ili<-  rocnt  '.inni<'XAllAii*'  unit 
pnrclii*M-ii  tl/  Jaml  by  llif  liilyinatioiinl  H^-ociation, 
ikc  Frciicli,  anil  tbi-  I'urliii;iic>ri  Iti  ct  mmiH  iitlcr«»l 
ju.1t  niiw.  Il  is  quite  rl^ar  tlint  Lbi:  iininc  chk-ri. 
wbt^n  tli^y  nlgiiril  Uie  (iDcniiirntH  ao  ost fri I al lonely 
inadr  pulilic,  never  niMiil  sillier  to* sell'  ilic  land  of 
tlu'ir  irlbi's,  tir  !■!  placi."  ibcnivlvi-ii  umler  ihfi  lover- 
*'B"'J  '"■  protecHdn  of  foreign  [Kiwi'm, 

—  Till'  folldwlng  Ibrcc  TtKHwKmpli-',  pari  nf  the 
liirgiT  uurk  on  llit<  fauiii  siiil  tluni  of  tbe  Day  of 
Naplf.'s  will  Itii!  nHfililiortiig  coasts,  will  shoniy  be 
pulilltht'd  by  Kiigriinniiii  of  l^\\v,l(i'  *  IMI'iliiiu,'  by 
I>r.  Kimiliu*  L'IJmiIh,  wilh  iwdvucnlowil  li[li<igra|ihs, 
t*"!!  Jiliic'-pnpli!',  nnd  n  ■"Uik-ul;  'IVlytladne,'  liy 
Dr.  A.  I.uie.  with  lift<L-n  lilbojimplia;  'Crypluutu- 
iaeea«,'  bjr  Dr.  U.  B«rtliolt1,  wllii  eight  colorcil  ItilKr- 
graplii. 

—  The  olgblcciiUi  rolumo  of  Ibc  wivt  nlllimi  of 
tbi*  "KncytloiiaeJlii  Krlianiilca"  U  lo  l»r  piiblinlitd 
thi«  nmiilli.  It  i)|M'n»  nilb  tin*  article  'OrnltholoBj-.' 
of  Prof.  A.  K«w't<ji>:  .1111I  aiming  tli<!  (itlii*r  leleniiHi.' 
■rtiolt-B  are  'Oyitere,'  by  Mr.  J.  I.  CinininijUani; 
'Pacific  tV*an,'  by  Mr.  J.  Murray:  'I'arasitUiti.' 
Ireuied  iiculcr  the  Ihnrf  hr^dn,  '  nniuial,'  *  vef-^iatile,' 
and  'iiiixllcal,'  liy  Mr.  P.  ficdttt^'s.  Mr.  Miliic  Murray, 
»ni)  Dr.  C,  Crc'iglitun;  'PalhoU.^y.'  liy  I>r.  Crcigli- 
lon;  ■  I'botoKrapbr.'  by  Capt,  Abiify;  and  ■pbrcuol 
uRV/  by  rrofr««or  Mn<-ali*U-r.  ' I'lillnlogy '  la  dealt 
with  by  Profeshor  Whitney  of  Talc  ami  I'rof.  E. 
61«T«fii  of  Tiiliingi-n. 

—Tlie  fourth  rillllon  of  'Tables,  lueleoroloElcal  niid 
pbjiical.'  by  l'rc>fi^»»or  ,\m<>lil  (iiiycil.  lia»  jiiM  beeii 
piililiilirit  by  ibr  Siniilitonian  inmilntUin.  Ttic  jin^ 
ceding  i>r  third  edltiuu  was  piiblUhvd  In  18-W:  nnd 
titough  ti«rc<ityiKid,  it  wiu  thought  advisable  u>  have 


this  ncv  ediUnn  euilroly  reconatniclrd.  It  now 
tnrins  an  octavo  viihimi^  uf  Hveii  liiunlnnl  anil  slaty- 
lhr«  ptufm.  and  i«  otTi^r^-d  finr  falc  at  tlip  prim  at 
Ihi«e  dfiitara.  The  lirsl  wHe*  of  inliles  (flflwn  In 
iiumbL-r)  i-inliraL'i.-i  tlui'rmo metrical  comparison*  and 
ciinvrrcions' :  iIk'  iM-coiid  (of  lliirtj-lhrMt  talih-*), 
hyf;rometrii'ii.l  cmpiilalions;  Iho  third  tof  twi^nly- 
rcven),  barumctriut  lablcs;  the  fourth  (o[  twenty- 
»]x|.  kypDomptrlcal  Inblca;  t)if  fiflli.  K^osmpliiiral 
tabled  uf  cunvcrAluliR.  Including  fotty-idni;  Uildcs  id 
iii«>aiiir*]>  (if  IcnyiU  (fur  bL'i^lilB.  cic.l.leii  taUei  uf 
tlliipran-  nie>iBure«.  and  tfn  tablea  nf  wjiiare  ni«)u- 
un-s,  armt^aaitres  af  geogruphlrAi  Hiirf.ncv;  ilui  aislli 
{■if  ninoly  iiin*|.  tnWe*  fi>r  correclloiiB  of  Tarfall"RS 
uf  tviDpeml HV,  el*--,  *t diffi-reiit  parts  of  !1m>  earth; 
tlit^  sirrcnih  and  last  i«rl«a  lot  nine  lablcs)  ctu- 
bracw  mi^ci-iliiricoii.i  tables. 

—  Tli^  Ixothmi  IlonlMritt  bare  reached  Zanilbar, 
■lid  will  cuiilliiiie  Ibe  ixplunttiont  in  (be  lut«ri<rr  of 
eii»ti-ni  Africa,  whii-.h  iLiry  began  In  1ST6  and  ISTIk 

—  Thft  Iut4irnati<itinl  u*  i^lon  has  sent  onl  an 
offli-'er  lc>  pp«n  »  (tnlion  uKWMn  Kari'ma.  on  Lake 
Tani;>inyika,aiid  the  stntlon  at  Stanley  Fnll»,  otj  the 
Upprr  Konan,  A  traiiM-i.ntlnoiuaU  route  will  then  hf 
opened  by  Rif.imer  up  tlui  /amlM-al  and  Lake  Nyaana, 
luruti  llie  Stevenson  roatl  to  Lake  TauKanyikn, 
ihoitec  by  Uie  ii<3w  sUUon  to  Stanley  Falls,  and  to 
down  the  Korgu. 

—The  tw«  Autlrlan  e.xploren.  Dr.  von  Ilardeggtt 
and  l'»i.f.^*«.r  Panliticlikf,  have  sailed  from  Trietl* 
for  Aden.  «hiince  tbey  mean  to  go  \a  Uarar.  and 
maltn sciviilific at udiet,  and  collerlspeeinienn between 
there  and  Sela. 

—  Tbe  g(>iieral  geog:rapblcaI  cnnfcrrnee  of  tbe 
Au^lTidlan  cnlnnien,  to  be  bild  at  MellHtunie,  la  to 
dlicuKs  ilie  iiect-sslty  of  deflnlnit  tbeexaet  mt'oninc  of 
till*  t;i>u^grnphU-al  term  *  AnRtnilaiia,'  tin'  coniplUtloD 
of  a  rolinblt)  work  on  the  geography  <if  Ansirnlia  for 
Au«tmlinn  nchnolx,  tlu'  Xen-Giiinea  esptorailuii,  and 
thedlw-'uTprinit  ard  ilcilhliig  i^f  ihi!  e\ACt  tiotindaiio* 
of  wliat  may  iiww  be  termed  '  BHH»b  Neu-  Guinea' 

—  It  i.i  *iBiei1  in  the  antbropohrglcat  uoin  at  tlic 
A(l^*iia*iiin.  that  PrnikiT'*  Htuily  uf  Iliv  Kalniticto, 
u'bleh  baa  apjiearcd  in  lbl^  lail  live  niiinlH-ra  nf  lli« 
Jfrijii-i"  it aiithri'tiototjif.  Is  now  e"tiip(eie.  He  w- 
tn^ilit,  ih^t  hi  lEimia.  n*  In  ('liiua.  llie  Kalmuck*  are 
tittle  by  lillli-  l^lng  ihelr  oriRlnalhy,  llmugli  not  mi 
qnii-kly  iw  Boine  "Uier  i>i-'ople»;  and  that  the  ljt»e  is 
not  far  dUlsuit  wlu-n  there  will  mily  remain  of  llii» 
ancient  and  warlike  iwiiple,  wlileh  li»»  lis  own  lit- 
erilHU-.  religion,  and  laws,  uniie  thnn*niidn  nf  peace- 
Bldi>i'iibji'rlii  nhiiM-  phynieul  lype  will  peibapi  Ih;  all 
that  will  he  Ifft  to  prove  iheir  Monjpilian  origin.  In 
•Aoner  or  lab^r  absorbing  ihemselvi^  irln  llie  rest  of 
latnianily.  however,  ttie;  nil!  eertainly  add  to  ili« 
mn>»  snine  trail*  of  iliameter  dhtitietively  ihtir  own. 
The  same  nuilior  ba»  also  piililislied  an  investigation 
liitJi  till!  foetii.-  of  till.-  gorilla;  a  specliaen  of  wittcb, 
the  only  one  whlrb  hn.i  ever  reached  Eutope,  is  in 
hts  hands,  and  has  been  described  b)*  him  lo  the  So* 
rlviy  of  aiiibroiwlu^'  uf  Paris. 


I 
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FKIDAZ',  FKBRUAAT  27,   1«8K. 

COM. VENT  AND  CRITICISM. 

Thk  MAf  aud  gcograpbieal  article  h\  Lieiil. 
Greelr,  wliicli  apjtear  in  this  issij^,  tuuv  {airly 
l»  vkvX  to  contAin  the  moet  important  aikli- 
tiona  to  the  gcographr  of  tfae  [tolar  ii-^our 
wliicb  h&w  bwD  iniiile  in  soiue  yearx.  TIk> 
iin[)ortaoct!>  of  iIh*  (liscoverk**!  of  Uif  (>reely 
|Mrty  li(«  ri<(j,  fiserP^y  in  tbctr  extending  tlif 
arvaof  mapp(.t.l  coast,  but  oleo  in  the  iliatinc- 
live,  and  to  aotan  extent  niiexpectod,  cJinractor 
of  the  physical  Teatiirea  uf  \.\w  r«}^on  tioir  drat 
pointed  out.  Tho  conlinnatiou  of  Norlli  Green- 
land ill  ibe  dirrction  and  manner  iletorniinf^-il 
t>r  L^dcwood  and  Brninatv!  was  not  unlorefteen. 
or  >t  Icttitt  i-t  what  miglit  liavc  biMm  rcnsoitnbly 
pnnlitrtcd.  The  inrottoalton  as  to  tlie  iiarrow- 
ne)W  ol"  (jrinnoll  Land  :ind  tlie  trund  of  itn 
*«Btern  alior^fi  is  hardly  wliat  any  one  wonld 
liavo  Anticipated ;  and  the  dietovery  adda 
piqunnry  to  tiie  ordinary  interval  of  ncv  i>s- 
ptoratloD.  In  this  connootion.  the  infunnuUon 
reported  by  I>r.  Boas  is  of  p«^tiliar  iiitert-si. 
It  nill  b«  singular,  indeed,  if  it  Finally  appears 
that  thf  channel  of  Smith  Sound,  and  its  con- 
tinaationo,  are  projected  like  a  -  oovored  way  * 
into  the  tealDi  of  ice.  as  if  for  tlie  ea^iectal 
beneSt  of  explorers.  'Hie  absence  of  any  con- 
aiderablc  iKxly  of  land  ufirUi-west  from  U  riDiiolt 
Land  must  have  an  important  bcarjn<;  on  the 
qae«tion  of  the  oeeiin-cuiTenta  of  the  arntie  re- 
gkxi.  We  ooinmend  l)ic  tmip  to  Lhu  cunHidera- 
tfam  of  a  vell-known  geographical  aniatcar. 
who.  if  IcI^KTAphic  dMpatehes  are  tn  be  tmated. 
imoKMliately  slier  tbe  receipt  of  tbi>  fiml '  cable- 
gnuD  *  of  fSreely's  explorations,  made  hnatn  lo 
mure  the  Britiati  public  that  there  waa  no 
reason  to  anppoae  tlint  t  i  reely  's  |>arty  bad  been 
fuUicr  north-east  than  th-anmont  Tsland,  and 
that  their  own  tiuppoaition  Uiat  they  had  made 
progreufi  was  doubttesa  an  entire  uiificonccp- 
tioa !  The  adverse  critics  of  arctic  work 
sboald   bear  in   tniud   that    the    entire    geo- 

Xo.  Ml.  — ISU. 


grsphical  and  sdentiSc  voric  vaa  acoots- 
plished  without  disease,  diaaster,  or  L>v-eu 
serious  fhist-bite. 


A  bbCCNT  extenaioa  of  the  work  uulertaken 
by  tbe  fteooudary  meteorological  services  of  our 
country  ie  tbe  eatabliahuieiit  of  local  aignah. 
indicating  the  coming  charigea  of  weather  aa 
tclegrapbed  (hira  the  signal-office  tii  Washing, 
con.  This  has  been  attempted  by  four  of  tbe 
local  services.  Ohio  led  the  way  a  year  or 
more  ago  by  arranging  with  several  i-ailrood- 
lines  for  the  display  of  colored  eigimla  on  tlie 
sides  of  the  baggage-rars.  and  this  system  lias 
been  eslendeil  into  Canoda  and  Peunsylva- 
oia.  Loiiiuiiina  had  at  laat  accounts  sixty- 
seven  stations  at  which  flags  were  holatdd  to 
forewarn  Uie  planters  of  probable  ftiosta.  A  la- 
bnmn  baa  a  system  of  three  flags  in  nine  com- 
binations, in  operation  at  about  thirty  atatloas. 
The  syatem  is  approved,  nod  is  extending 
month  hy  nwDlh.  SL'veral  (qwu»  in  Xew 
Rngluud  arc  Adopting  the  Ohio  syHtem,  ictro- 
diiced  here  through  tbe  New-Kngluud  meteor- 
ological wciety.  Itesidcs  all  Uicae,  thei*  ia  a 
considerable  number  of  volnnteer-statious  at 
which  the  '  cold-wavo  '  flag  ia  dtsphiyod. 


Tlic  latest  snggestion  for  local  stgnala  comes 
from  Vermont,  where  it  ia  proposed  to  spread 
the  indications  by  factory-whistles.  I'he  point 
U  made  that  the  out-of-town  f)irni(>ra,  who 
have  cspedal  ucwl  of  lh«  weather  warnings, 
have  the  smallest  opportunity  of  learning  them 
soon  cQougfa,  cither  flrom  tiewapapcrit.  post> 
oHlee  bulletina,  or  local  fla^e.  Blasts  frxim 
puwerAit  Kteam-wbisUea  could,  on  tlie  other 
baud,  l>e  heard  live  or  more  miles  aroui>d ;  and 
they  would  carry  Uie  news  to  nearly  c%-cry  part 
of  a  mnnnfaetimng  state.  AH  the  Vermont 
hoards  of  town  selectmen  are  to  be  petitioned 
to  consider  tbe  matter,  and  we  shall  be  gla<| 
later  in  the  season  to  announce  good  progress 
in  the  work. 
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What  n  &  microscopist  ?  Firet  and  luHt.  lui 
amatear  who  r^oices  in  the  beautifVil  variety 
or  mlcroscopiciil  speciineiiB ;  oiiv  wliolreii*iire» 
aiides  in  t)ie  exact  oentre  of  whivli  is  s  rin^  of 
cecDOot  nofttly  ptiton,  «Md  holJliiK;  ii  cover-glsss 
under  which  Um  some  Hni)  tesl-objoct,  —  tt 
delicHlt!  (lialoui,  »  [xxlura  scale,  a  Hi  of  tuiMie 
tfae  vcMcIs  of  which  iirc  injt-cti^l  nlih  gor- 
g«ou»rc<J,apotatUii]gcrv8lal:  in  shui't,  alinoel 
any  tiny  8crai>  ol'  Iho  universe^  if  so  it  in- 
pretty  in  the  iiattern  of  ibt  jtba)]e  ami  (Mior. 
These  «aioe  trensured  slides  muftt  buvu  ueMtly 
bordered  labi^la,  and  be  caUlogiied  and  stored 
by  u,  special  syatera.  The  luicroficopiat  is  oiiv 
wbo  has  n  fonnidablo  and  extensive  deal  or 
braHS  stitiiil,  wliicti  caii  hold  to^elher  a  cabiiiel 
of  appIiBQL-es ;  tind  be  will  displuy  iLt-  unwi 
admirable  patieoL't-  in  getting  llii^m  iti  posi- 
tion, until  at  laet  he  dees  the  apecimeot  am)  Is 
rtjady  to  ck-au  iind  puck  awny  hiri  apjiaratuii. 
Him  series  of  objeutires  is  his  glorj- ;  and  lie 
poKsesMtt  a  flftei*nUi  uf  Smith  ami  Bruivii,  n-liicb 
will  tesolvo  H  hand  of  Nobcrt's  not  to  Iw  re- 
solved bv  the  objectives  of.  any  of  hi»  iHetids. 
HU  instrument  is  hi>i  \>et :  about  it  his  interent 
centres,  while  the  direction  of  his  studies  in 
dtitLTUiiiiL-d .  not  by  any  iiulund  bond  bctive«t> 
till:  objifcts,  bat  by  the  common  quality  of 
miiiiiU-ui'iiA.  U  it  not  curious  ?  Imagine  any 
one  dfiliU^rately  setting  out  to  study  nhatevi^r 
he  could  cut  with  a  knife.  We  should  pity  the 
man  who  clioppcd  up  the  scivuoevt  according  to 
tbe  instrameut  he  »^<l.  Wo  cauoot  b«  bixmgbt 
to  regard  anatoiuy  n»  u  department  of  cutlers , 
nor  can  w«  seriously  admit  httitolog}-  as  a  de- 
partment of  iuicr(MCO]iy. 


SeivnliHc  m*.-n  have  b«vn  vei^-  lenient  towards 
the  mioroiteopint!* ;  and  yet  the  latier,  wlio  have 
long  been  allowed  to  laiirch  as  haugera-ou  to  the 
regnlar  scientific  aniiy,  have  gradtially  lagged 
bdliad.  The  army  has  grown,  and  diii-ided  into 
uauy  scparato  cor|)>»,  trfl^trsing  the  conntr\'  of 
the  unknoKD  in  all  directions,  and  tbe  mirixia- 
eopist  knows  not  wlilthfrto  follow,  If  he  tunw 
hi  any  direction.  lie  must  join  with  the  npecial 
work  llicro.  and  c»u  glcau  only  in  one  field : 
he  Is  no  longer  tlie  univcraal  gatherer.     One 


must  be  of  the  army  to  be  witb  il.  and  the 
forces  are  too  scattered  for  any  baiiger-ou  to 
flit  firom  one  division  to  another.  I'bi?  would- 
be  microscopibt  baa  no  place  among  scientifie 
investigators.  Fie  must  enlist  in  one  company 
and  there  remain,  or  ch>e  bo  content  to  rank  in 
an  amateur,  and  not  as  a  scientific  man. 


LETTERS   TO   TUB   EDITOR, 

*■*  ijamtpamlttat  trtrt^ttlttlta  it  at  brlf/ at  poiMH. 

Th«  north  magnetlo  pole. 

With  hit  urUrlc  hi  Sdmrc.  NiH« )  Dec  19.  I8W).  en- 
tltleil '  The  Netotliilluk  lunuit,'  tborc  appeared  ■  msA 
of  t1iL>  disiijbittion  of  th^wi.-  £>kiuio,  in  wtil^  I  |>lacca 
\\w  iiurlli  magnetic  pal«  In  about  loncitud«  00^  %' 
wvnl  from  lirMnwIca.  or  about  slxt;Ji*fi  niUet  dne 
wMi  of  Uir  posltlou  f\\m  by  Uou,  (is  diieoverer,  lb 
his  sloilgD-jounicy  of  IdSi.  Since  tills  map  was  Issued 
1  have  rscclrod  two  letton  fn»a  well-kiianu  sdemiOc 
Svtilluinan,  uid  n  |Mir>oD»l  inoiiir/  from  onotber,  ask- 
tiic  Mby  I  Hu  inafipi'il  UiIh  ehiinge  In  thp  mansUe 
pole,  atiil  uii  what  (iliirrvalitiii*  or  conclusions  ft  was 
baseil,  etcii  ihoueh  I  bad  jmi  an  lntt>TTagation-|wlnt 
afti'r  the  wurda  Imliiaiiii);  iha  {Kwitlon.  It  hi  well 
known  Ibat  luany  ctdcululiooa  bArc  bveii  made  r«- 
RMcting  the  wp;9t«m  movenieiit  of  tlilt  )H)k'  litice  ila 
discovery;  and.  varying  as  they  do,  ihtj  all.  to  f^riu 
I  have  iwn,  would  place  II  miicb  fartber  \o  ilie  wisi. 
lor  ihc  yi;ar  IVilVi,  than  my  locailon  f,\\va  It. 

Tlic  above  iiiqulriei  and  fuels  mnho  lue  lUEuk  It 
would  bo  iiiler««tiii|t  to  ^vc  la  your  publication  tb« 
rud«  nnci  approximate  m&nitur  in  which  I  located  It 
ai  abi^ve.  lonvlng  eaeb  one  tu  jii'lijti  of  lis  ralnrt.  Its 
latitude  1  HMuntod  to  1m  ibe  kaiiit-  -.»  Lbat  dourmined 
by  Rom,  as  all  writers  speakiiii;  uf  Im  revolution, 
wbotovcr  be  Its  nit«.  give  ibe  seu|;nipbical  pote  as  II* 
«fiitliv.  Un  Intltiiib',  tlicrvroiv,  wuuld  noi  vary.  I 
caiiKidM' ibU  cn-onlliiatp^  dotnniilant  in  (bis  matnier, 
liy  fnr  tho  nujftl  unrt'Iiatiluof  Ibe  two:  I  b«Ueve.  how- 
ever, lIialtboi>eiiit>Ti-*t«d  Jn  tbe  siibtect  will  cuasider 
it  allii  tbi:  k'aat  inifiirrtiuil.  ns  being  me  least  likely  ii* 
vary  coiiBidcraUW.  My  only  insinment  tor  deter- 
iiiinliis  ilie  poiliiuu  of  tfa«  pol«  wot  an  ordinary  com- 
pass, but  an  FStrenL^ty  (iellMle  and  reliable  one  iti 
Its  proper  sphere,  and  raiurning  (n  Lbs  same  point, 
in  tbc  temperate  iodm.  to  wlltalu  less  Uixn  a  dsfne 
of  are  »mned  from  any  uosltlou  thac  coaki  be  cItwi. 
Viliea  at  Cape  ydlx,  toe  uo»  nortlieni  poini  of 
Kbiff  Wllllam'ii  l.and,  tlio  ntftdlc  mwLlued  slu|u:i«hly 
liialmoslanypoRltioiiUiiLtwugivonU;  wlii>n  polnl«d 
lu  a  uorth>«ast  ursoiiih-wtut  direction.  I  thought  I 
detected  aslislil  tendeiicv  to  motv  tn  tbe  wenlwaid. 
At  Pranklla  Point  I  made  snniv  ncventy-fitc  lo  one 
houdrwd  obserralloos  (tbe  exacL  number  I  haro  In 
my  jniimid»,  pocked  In  Portland,  Ore.;  but  1  think 
my  niiMii»ry  will  b«  close  enough  for  descrlMlvs  par- 
jniHiM.  aad  pmlialily  mare  exact  Huts  thn  ron^i 
apprusiinatliinn),  .iiid  the  hortzoniJil  iienllit  now 
cuiiimenceil  to  ^how  n  little  acUvlty;  a  ntevii  of  tli« 
observatlous  abowiii;;  ntioul  luiiGltuilc  99°,  ivhere  tia 
direction  cut  tbe  Koss  UtituiU  o(  tho  nuigti«tlc  pols. 
Near  Point  LiLlle,  Itook  the  loiicRnt  .iiid  moBteareTlli 
serlenof  observations,  and  ibo  iioeille  always  returned 
lo  within  18°  (tills  1  dUUnctly  remember)  nf  the  pole 
as  I  hare  located  It  In  the  NetsHilJluk  map,  and  this 


I 


I 


retam  wm  ttitUs  from  «ver;  <|uiirler-po[|it  of  the 
«omp<t**  tATtfritl  tlmM  (tny  rtconls  hIkiw  tblft  inor« 
•«n)rat<>lyi.  MyotlwroliwrvaLt'liK!  o(  'itnilarrharae- 
Ur  wore  At  camp  on  Tcrnir  [Uy,  and  ai  RrinilMr  Camp 
on  SlmnwmS  Strait*.  All  of  Ovttv  iminU  ■rr  sonir- 
«b«rc  between  9d°  ami  1*J"  wwt  Iniiicllutic;  iind  I 
firraly  bdievc  tbe  obticrvaliooB  lullicicDlIy  accural  to 
Mv.  ib  tio  rouj;!)  v.*y,  ibu  lit  )8TD  ih«  Dortli  tii»i;ii«Uc 
po>l«  wa*  b«ltre»n  th«M  tiro  meridians  wiUi  Its  latl- 
luJcqaiie  uiiilet»nniiied. 

In  U)0  (all  of  I^So  I  publLihrd  a  small  iioie  about 
tbis  IrtlvrmtluK  puttit.  In  i«lilch  tho  above  ■ppe.tj'ci], 
vxi  alto  a  f«w  ciktiliUons  i-egarding  tlie  w^stwanl 
rate  i>f  progrftu,  w)if«tt  T  cannot  giv*  (ratn  inomurr, 
I  ihink  ihat  th«  tli«rin(>Bi«tr)e  oDMrratlons  ckwo  to 
Uil>  diatrict.  Mtrac^Unit  and  iiitemipt«d  ttiougti  thrj 
were,  to  far  in  t>t»rc  thai  the  majEnetk  pole,  anil 
pole  of  ininimam  dcfurefiion,  are  Mestlcal,  or  Duarij 

to.  f'^URD'K  SULIWATKA. 

K.-.Vo»hCWy.Pe*.ft. 

Total  ccUpae  of  the  aun  In  Augiutt,  1886. 

In  the  jwar  1KK0.  Aug.  ^S-iV,  will  occut  an  ««lip*c 
oflbesua.vrbosfmaxiBiiimiliirutlonnf  lutatlty  Uorer 
■Ix  minuta  o(  time.  OpiHirtiitiUic-i  lilcft  thcM  for 
ilM  atudy  of  volar  pby.ikis  are  lunidciiUy  rare  for 
aatrounmrrB  ta  bv  always  eagfiv  to  improve  tliefn 
wheuevL-r  it  is  dwined  pnicUcabk*.  Attlwiigh  the 
clrevHUtancM  at  ihia  (tcU|M«  are  funmi  upon  exam- 
iMllon  to  be  bvwt  with  peculiar  difllciiHlM,  slill  It 
nuif  not  be  antisn  to  make  a  uaivmeni  o(  timm,  that 
the  possibilities  of  Ita  obicrvatiaii  may  be  clearly 
uiidcrrtouil. 

In  tbia  eotipae  the  mt'u  ot  the  mooa'*  sliadow,  «*>on 
after  t^ucbtng  the  rarth,  paasei  very  near  or  tbrongli 
ttut  fullowliii;  lilauds.  —  Lw>  Roiiiici.  On^tilHa,  Utan- 
(|iiilla.  (iieiiada,  and  Ciriagoi.  —  ulileb  are  some  of 
Uie  WliiiJiraixl  Itlandt  wlilcb  ukui  (Iil-  northtjrn 
cuaaL  (if  S^utli  America.  From  Ihia  point  the  sbadow 
swer)**  acriiM  the  broad  Atlanlii!,  ami  ioiirIias  no 
land  nniil  il  tea<-liCR  the  Arrk-uii  eoxti  ai  B<irit;ucla, 
which  pliu^'  llei  aloiMt  exactly  un  thttcfucnl  line. 

By  I'xmniiiattan  of  the  cliari  uf  this  eeli|ne,  pub- 
llBbrd  by  ilia  'American  ephemeris,'  it  will  be  aeeu 
liiat  Uie  tulalily  vtill  occur  only  about  hriit  iva  liour 
after  iniirt»e  at  the  D>o*l  favorable  •tHiion  in  the 
Wut  Indies,  ailli  a  ditralion  of  tolnltty  uf  about 
tbnt!  atid  a  half  tninuCr*,  On  the  African  coa.d  the 
durailuii  of  tiMatity  m  iibinil  fnnr  and  a  half  mlnulri, 
and  the  altitude  of  the  »un  la  amply  sufficient  fur 
bvonble  o>u«rvitlivn. 

Bcoguela  la  about  four  hundred  inllea  south  of  the 
moulh  nf  the  Kongo,  and  about  two  hundred  mlto 
•onlh  o(  the  muuLh  of  the  Koanza.  The  climate  of 
th<-  li>wlHiiil»  hnnkrln:;  the  coast  near  Bcncueln  )v 
fatally  unh'-^Uhy  for  itrangers.  maklne  It  oompiil- 
»Qry>«n  th''  ^'ov*^  i>(  pTudfin«n,  for  an  f>b»«rvlnf;  p»rty 
to  penelrain  the  intfHor  9.utlidenlly  to  attain  tlitt 
mMinlaiix'u*  hii^blaiid'*  which  lie  nut  far  inland. 

The  Anierioui  board  of  commUilonen  for  foreign 
mlMkins  haa  fur  some  tliree  yeans  uccupleJ  two 
inlaslonntalions  In  this  region;  vii.,  tlalliimlu,  about 
a  buudnn)  »<><1  tltlrty  mllM  ««A(ward  imm  II">iei>iols, 
and  Bihe.  ahnnt  Keren ty  ml U<ii  Routh-f-ist  (roni  Kni. 
lundu.  'llirough  the  courtecyof  Iter.  Jiidaun  ^mitb, 
D.D.,  secretary  of  tlic  American  board,  ami  Mr. 
Frederick  A.  Walter.  Bi'-rrflary  of  this  wi^t-ci;nLni1 
Afriean  miasioni  I  havv  rei;i.-ived  definite  sUleiueuts 
vf  so>no  of  tbe  preeauiioDs  necessary,  and  some  of 
the  dlfReulUea  lo  be  eneountered  by  an  observinfi 
party  twatlog  hi  Lhi«  rejiion.  1  will  give  in  brief 
tke  pointa  with  which  Mr.  Walter  (arora  u«. 


Dangers  to  the  per»oa  from  Mvagea  are  noi  lo  bo 
apprelteitded.  The  eiimate  of  Ballundu  ami  viciaily 
la  eieeedlngly  salubflons.  During  a  rMwlRMS  of 
nearly  three  yearn,  Mr.  Walter  ajid  his  family  ban 
experienced  no  illni's.i  to  be  aKritied  dlnxtly  to  the 
climate,  but  in  every  eaac  to  overworlc.  over-«s- 
povure  to  tbe  *nn,  or  want  of  proper  food. 

Tbe  dincultiea  in  retAreaee  to  iraittportatlon  are 
eonaldemble.  Tnuteportatlon  li  done  entirely  by 
men:  wagOBR  and  aalmaU  cannot  be  used.  The 
gro»t  wvlgbi  tor  a  curler  is  ftam  sUly-flveto  seventy 
pounds:  coouDonly  h  doea  not  exceed  Hfty-eiKht 
pixinilt.  PackttKC*,  either  bale*  or  boref,  «buuld  be 
of  about  thi>  fo)li>wSng  dimonslona:  foarteen  inehea 
by  nine  liH.-h<-ti  by  Ihlriy  incbea.  or.  If  more  coavea* 
tent.  aixU*>ii  Indies  by  ten  Iikchea  by  twenty-four 
incites.  No  single  package  should  exceed  elgnleea 
inches  in  width  by  ten  Inches  In  depth.  Piece*  not 
exceeding  I'ixly  ponnrlrt  In  wolght,  though  el^t  or 
ten  fe«t  int\g,  can  be  carried  by  a  tingle  curier. 

As  to  mtMtis  of  MibslstMioe,  an  obserrtng  pany 
must  bring  alt  Ihetr  mipptfn  wUA  tliciu,  as  it  !■  n*en- 
tial  li>  llic  liealth  of  itew-coniera  that  tltey  ahflukl  live 
on  food  to  which  Ihey  are  nccuAlom«d.  The  titne 
rcauired  for  a  rv>und  trip  of  a  earavan  from  Oallnndu 
to  Bencnela  may  be  ilated  lis  one  month  to  sii  weeks. 

Mr.  VV'alier  slates  that  lite  cliannes  for  clear  sky  at 
the  titne  of  tlie  eclipse  are  very  favorable. 

It  may  be  stalf^l  that  the  land  rises  very  abruptly 
as  one  kaves  the  ornsl  from  Benguola,  and  in  a 
fow  milM  atlaini  a  very  considerable  altitude,  and 
tliroughuut  theM!  highlands  the  climate  1*  very  lie*lth- 

flll.  A.   N.  ^KIITHIUC. 

A  aim  pie  oalendar  reform. 

Rvform  iu  tbe  slandiird  of  daily  time  having  now 
been  liapnUy  accoaplkheil,  o>  tlie  sreat  ronvenlenm 
of  the  pisblfc!,  another  fJmpla  Kfuriii  in  the  monthly 
calendar  remains  deslr^le.  which  would  greatly 
situplify  ciimtnrrcTal  calculntloni,  and  coropatationa 
du|>en4iu);  on  the  cideodar.  Iu  oar  present  cakndar 
the  dlBtnrbinc  elements  which  canse  Ineonvenlence 
are  eon tioctea  with  the  month  of  February,  whieh  at 
once  Is  shorter  than  the  avern^^  month,  and  also  dis- 
turbs the  revolution  of  the  Dominical  letters  by  the 
addition  of  the  Inlcn'nlary  day  in  the-  kup-years. 
From  Uiia  method  of  inserting  the  intercslnry  day  In 
tbe  midst  of  the  year,  arises  the  necessity  of  liavlng 
two  Doutiiileal  letters  in  the  leap-years,  and  of  dls- 
tliigulihiiig  the  two  uiiet|ual  parts  of  sudi  yean  la  all 
calendar  computations. 

How,  II  Is  evident,  that.  If  the  IittercaUry  day  were 
inserted  at  the  end  of  the  year,  the  revolution  of  tlio 
Dominical  Uller*  would  go  on  undislarbrd,  and  wn 
shtMild  iK^viT  have  more  loan  one  in  any  yi>ar.  Itul 
an  DeecnibiT  alrraity  h:ia  thirty-one  daya,  to  obviate 
the  in<'c|iinlily  uf  innnibi,  one  day  should  be  taken 
from  il,  and  one  fi-oiu  some  other  month  of  Ibirty- 
one  days,  say  July,  "nd  both  be  added  to  February. 
Thns  an  equality  wiuld  be  established,  as  nearly  as 
pOBsiblo,  by  alt  nltentiitlon  of  nfmUis  of  thirty  and 
thirty'^iic  days  racb.wlthlbe  k-oslpoiilbte  sltcraltou 
of  the  exl^^tlni:  caleiidnr.  In  each  Italf-year,  any  two 
nuccvsdvi-  munllis  (with  the  exception  of  November 
and  Deeember  in  ordinary  years)  would  have  tixty- 
one  days,  and  eaeh  quarter  not  1ms  than  nluety.oua. 
□or  more  Uiau  olnety-two  days. 

As  It  is  now,  the  Arsl  two  months  have  usually 
only  Hfty-nino  days,  while  July  and  Aui;u»t  have 
aixiy-two;  the  first  ouartcrhainnliiutrily  only  ninety 
days,  while  the  third  and  fourth  quarten  have  aoch 
itin«ty-twu  days.  The  new  arraogeineitl  would  eiaah- 
lisli  a  timplicity  and  syuunetry  In  the  calendar,  which 
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vould  prove  &  great  eoilTUllflliee  lo  the  bunitiewi  B»il 
vclentlnc  public,  and  eqinallae  ifae  time  vahiii  uf  the 
caleodsr  monilis  and  (lU&rter*. 

A  very  tuiub]«  opnortunlt/  lo  Introductt  the  liti- 

proTi-d  cnlrnilu' woulil  lie  i>ii  lliB  flrsl  recur  re  dw  of 

thn  ln*j)-yp.nr,  in  liW-S.     trtiho  mvaa  linx^  ■heproiosc'tl 

ilunit<^  criiilil  Ih>  fully  ilUctuf^d  and  vvnillaifit). 

ith«  [iilUiwIrii;  Libli-  will  Hhnir  iliR  rolsiioris  of  the 

I  and  ilic  m;w  ctili^iidar  lo  eni-li  ntlwr:  — 


vkT  or  niB. 


Old  Mloadar. 

N«v  islcodar. 

Jm. 

31 

St 

91 

Jm>. 

n 

P*b. 

IH-V 

(•-M 

«] 

F*b. 

•0* 

Ifaireb 

31 

SO-  1 

« 

llAPdi 

SI 

M-l 

April 

3U 

Itt<l 

t2a 

April 

0S 

to 

Hot 

SI 

lU-3 

tu 

Uay 

n 

Juav 

M 

IBl-S 

w 

Jnn« 

» 

n 

Jfllr 

U 

XI3-  3 

113 

JuJjr 

III 

A«II- 

» 

xa<4 

M* 

Auu- 

n 

8«pl. 

!a 

113-4 

r* 

Bept. 

XI 

VI 

OM. 

ni 

3U-» 

Xb 

Oct. 

Ul 

n 

Ko*. 

m 

SH-6 

asa 

KTev. 

M 

Dm. 

31 
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Jol*  inetuilir.  drducl  fifo  dnrt;  rmin  AuKuii  lo  Dimntmt. 
dfdattBii'iUf.  TliD*  Miirrli  I  <oM  oilrMnrl  nrlM  b«  ff b.  9D 
(ncwcBlmdM);  bill  Au*.  I  (alil  nildidar)  Hilt  be  Julr  HO  (nrw 
ealMdar). 

Tliu  rDllottInf  ■dkptMloa  of  the  old  Uiit*  mkr  orvc  tft  >hI« 
Uic  joMincttj  r  — 

30  dnn.  Jtilg,  ftvpWanbi'i, 

April,  Juni*.  kii<rNovciubcr, 

fthntarj/  ■fid  fMirmtrr  : 

'I'bE  lui.  in  kap-jcar.ai. 

And  iU(r4y*Uw  rcmklnlnB  fln. 

£l>WAt(^  P.  (JWAV. 

IngsnoU'B '  Country  couftlna.' 

Al)nnc<^  TrtTiit  tiniiK^  Imi  deluded  until  t(»-day  raj 
KctaKthcpxIi'tiili^il  [nnd  llirr^rortt  hl;;li1y  cuiiipllmCH' 
tary) notice  wl  my  "  Country  cuuaies:  "liorl  »tu<I!««  In 
tb«»*ttirHl  lMSii>r;'  i>f  ilie  UnlUd  State-,"  to  wliicb 
yon  wens  guoil  L'liuti^li  ta  glvd  tpac?  in  vour  ls*\i«  of 
Feb.  «. 

Aclinowli;ili;lii|[  Its  kiixlljr  tone  throucliout,  I  wfsli 
to  rcCort  wtiU  i-qiiid  c.rHirlr»j  (if  puMiblcl  it|ioii  jrriiir 
writer  at  Ilic  jHiinl  ulivn.'  Ii«  a«en>i  to  liud  mml 
fault;  imnx-'ty.  my  iL>st>rtlon  that  the  fluhes  of  tlie 
whale  and  utlii>rc«(ac«aiii  represent  the  liludcr  Hip- 
per* ol  ttii!  61-aI  and  llie  tiltiiler  Iped  ot  terrestrial 
qaadrupeds.  That  atijbndy  Miould  dr-ny  iliis.  niir- 
prJMid  iu«,  Ttiv  laiieuitse  in  which  1  <'xpr\-M«d  ttwi 
alatomt'ril  was  Ic»  pr«<'ii«  than  thivt  ilcinaitd^d  by  a 
tMhnical  in-nllM-,  as  'Cotmtiy  onusiiii'  niaki^  no 
claim  ti)  bi!;  but  only  a  eA;iiliiiia  voiiiifuelion  euuld 
make  out  llial  I  mi--aiit  more  by  what  1  ulcl  tliau  that 
in  aEeturral  way  ihi^  Hiikrs  ot  tlie  CeiAcea  were  rf|>- 
TMriilatiiu  (111  B  ){rvatly  altered  coitditlon,  ol  coun«| 
of  tho  hinJrr  fllpprt*  of  a  hsiI,  and  aLruclnrally  wen 
quite  at  dUtlnct  lis  tlicy,  fruin  the  forked  tall  ul^n  n*h. 


L«avinR  my  a*M>rlJoii  and  poMibht  srldeooi  oat 
Ilia  qu<*«i1oTi,  I  liimuld  likf  [*>  know  what  tta«  eots^ 
paraiive  au«t«iiiiiui  uf  th«  cciunlry  hare  lo  >ay  aa  to 
this  puint  lictwevn  luv  crilir  and  raraelf.  Do  not 
Dr.  Elllutt  Ui>tice  and  U'r.  Theodore  Gill  k^efa  that  a 
uhate't  Buke  if>  directly  honiologriut  wiili  Ihv  IntrtT^ 
tn^ntarir  portiniiof  th«  binder llinbs  of  Ihe  rest  of  tb« 
Mammalin?  Of  course,  et-erroiiehiioirs  there  are  no 
bonr«  there.  Has  not  Proftrisor  John  Krder  dUcor> 
er«d.  MCicc  my  pnE*^  wura  in  type,  lliat  the  norvrs 
which  inpply  th<^  fluke*  an;  not  those  whieh  paw 
ahni'  the  spine  Into  th*  tail  («rh«r«  it  oxlutii},  but,  on 
the  contrary,  are  hoiooloffaea  of  ihoue  in  th*  higher 
mauiDials,  which,  branching  from  the  (pluai  cwifl  in 
the  lumbo-sacral  n?cloii.  supply  the  hinder  limtui? 
What  has  em  bryology  to  show  aa  l<>  Lliegeiit^aisuf  tlM 
tluliMil'  n<i  they  nri*e  «triirturATly  a»  the  forks  tt  a 
tail,  »r  a*  llinb-iipp'ndauiDi  ?  It  ii  jii«t  pnosible  thai 
the  Inaccuracy  and  nuv'lMtiiait  n'ltli  which  I  have 
been  ratlier  freely  accuiwd  ha\'«  Im^ii  over-entlmaied. 

EttXESr  |M<JBtKWI.U 

(In  respect  toihccrltlGl*mof  'Countrj-cntinlna,' to 
which  the  author  ot  the  work  so  warmly  bui  counn- 
oiisty  objects.  It  mar  he  sufllcleni  reply  to  qtiAia  the 
statement  crillcl*rd  by  ihc  reviewur,  which  ii  as  fot- 
lowa:  "  If  1  liiul  Ihc  time.  1  could  prove  to  you  t]iat 
the  dlQ«r<'ii(!i>  between  the  iiit  nf  \  k»h  and  the  bone- 
leg  of  an  (titer  or  of  a  duir.  iir  of  our  own  arm,  if  not 
so  very  itrent ;  and  It  wduUI  liireiuv  lo  liiow  how  BAarly 
allhe  the  flipper  ot  the  seal  unil  fore-IriE  of  a  land 
mammal  really  arc.  .  .  .  TUa  aanie  coinp«rlton  will 
holii  good  for  tlie  hind-feyt  uf  tli^  otter  and  the  bind- 
dlpfwiB  or  *  tail '  I  whith  i*  ncf  a  tall)  of  the  sc^ ;  and 
it  IS  i!rjual!y  Inii-  i)f  thf.  Mnlnit,  and  </  the  whalf.  pof. 
p<iiM\  ijrttiitpa,t.  hlnrV-jlth.  and  other  cmtae tan*."  Xot 
a  W(ird  h  nald  nliuiit  iln: '  llukca'  of  a  whale,  nor  la  any 
reference  made  lo  Hit!  '  forkctl  Uiil  o(  a  fish.'  In  the 
IioAsii^e  crldciied.  We  asain  submit  that  ihisls'evt- 
denou  of  either  Ijtnorance  or  carelessneM'  on  tlie  part 
(if  thi.1  author  It  is  M  least  n  grossly  alipabui]  utr  o( 
Innicuasr.  —  Bevikwh  ii.| 

A,  new   metbod   ol  anan^^ig   eotomologleal 
coUectlaiia. 

A  very  tsrgo  proportion  of  the  time  of  a  faithful 
corator  of  a  growing  etitontoloelcat  cnUnct  is  ile- 
voted  to  the  re-ArraiiKeitieiit  of  hia  coUectinns,  —  t«i 
ainiply  pulling  piiu  imtn  oiie  place  lb  n  corklin* 
box.  and  putting  them  Itilo  another.  In  la>^  atttl 
well-endowed  museums  this  labor  can  be  lesscneT 
somewhat  by  leaving  S])aces  in  Ihe  boxca  (or  addl 
Uonx;  111  It  In  an  orlinarr  etilomobsical  cabinet  till*  ' 
I*  ohviiMiiily  iniprnol  ifiiW-?.  Mid.  fven  where  lliia  ptaa 
is  itilthi>li'd,  it  nffnrds  only  partial  relief.  The  ad- 
vance I't  knowledge  is  constantly  changing  our  Idea* 
as  to  the  ncqiiencc  iif  species;  and  from  time  to  time 
Lhc  appearancit  of  a  m'ltiocraph  necrasitntcs  thr  re- 
Brninj:ement  of  our  collections,  it  we  would  hare 
thoiii  rept^seiit  the  preicnt  stale  of  science. 

Ilm  »n  Ereal  Is  this  labor  of  rv-arrangemeni,  tba,^ 
only  few  it  any  uf  the  larger  collection*  are  kepi  iol 
any  thing  like  perfect  order.  And  the  fallhfui  cura>l 
tor  ii  forced  to  give  to  mere  manual  labor,  time' 
which  olherwise  would  Im  devoted  lo  (U'lglaal  re- 
search. 

Ab-jitt  two  year*  ago  I  devised  and  put  Into  ii«ea 
miide  of  arruirlng  colleciions  which  reduces  to  a 
minhimm  ibe  labor  ot  re-amngcmeui.  Tlita  aynivni 
is  au  applkatiun  to  cntoniDlogical  cabineta  of  the 
prifielpie  which  underlie*  the  slip  eystein  ot  ket^dnff 
uuies.    Ill  fniidam4>ntal  idea  Is  to  faslen  lu  «acA 


I 


case  Jill  ilie  sjtecimiMiit  illuRiraiiuK  x  tingle  tp>rci«u 

Xa  wpani«  bU>«lc  A  »t4iiidanl  tiiu  at  blovh  it 
,  tnl  fQr  wlisL  may  be  ttiriiieil  Um  'unii  blork.' 
TLc  slic  o(  tbla  bluck  nt  111  depend  iiti  (he  tttu;  ot  [li« 
dr*««ni  111  ilir  rtttiin^L  Otli«r  l>1vck>  wlikli  4rv 
tnaltlplM  ot  till*  ilju^  ir«  klso  ii<«-d.  The  biocLs  are 
nuda  ot  *«fl  uuii-n-Klniju>  wnod,  basswood ,  or  cuciim- 
ber>lKe.  TItey  aie  cm  fmm  wril-so&aooed  board* 
liire«^et>ll>a  of  un  iiirh  in  ihkknvM.  J  do  iial  find 
it  ncecuary  to  fulrn  the  Urgnr  Mock*  In  plncc  in 
wiy  way.  beyond  ke«piiif  tliv  fall  nmnbi^r  of  blgcks 
in  «Mlh  box.  In  escli  end  o(  ^lu^ti  hlaek  tlii>r«  U  a 
gnoTS    (wo    flgiire].    .Small    hard-ivoud    ilrlp*    are 


mftile  lA  fit  lata  tltese  grooves.  In  cu«  of  the  ihrfftr 
blnpkn.  tb»e  itrips  tend  to  (>revi!ni  onirplng.  The 
uwrimer  blocks,  auch  lu  would  be  uud  to  Btouiii  a 
i^n^lr  row  u(  email  beetles,  ai-e  foslened  together  bj 
means  ot  Ihm  atdiM  into  groiipe  of  llire«  or  four. 
Bacb  of  tbes«  group*  are  at  alabl^  »  a  Hiii);)e  Ur£« 
block.  When  tha  oloctki  am  in  piker  in  a  drawer, 
iIm  urlpt  are  mitinly  coRC«al<;<l.  \*  \Un  block*  cati 
be  cut  with  a  cfrculnrraw,  and  lli<-  gri>i>vrx  and  (tripi 
made  in  tbc  name  ■way,  tii«rarf  not  ncLesMrily  ex- 
pGOBiTc.  J.  iIE^Kr  CoU9T(h,'k. 


TOO  MA^Y  NAUTICAL  AlAfANACS. 

Anorr  Ibe  most  dUtiiiguiatiing  Tcntiirc  wliich 
characterUo*  llie  oigiiIohs  of  iiiciii  ai  lUv  pres- 
ent Ume  is  Uiat  of  co-operation.  Nnt  only  do 
aten  set  in  coojunction  witli  ollicrs  at  liomc  in 
attaining  dosirnblc  and  similnr  c-ndjt,  but  llicrc 
in  growing  to  be  iiiorp  iind  uioix-  a  union  of 
purpoM*  Tor  tlie  attaiiiiuciit  of  mch  ends 
ihrougtioiit  the  cnUrr  rivilizfd  norld  ;  and  thin 
Imp  already  assumed  proporUons  ni'vi-r  bcfoic 
known  in  human  history.  It  is  amply  ilUix- 
ttnkt^  in  Uie  nuniorous  intvrnutional  cunven- 
liotiB,  associalionSi  ai)d  cotigre»»08,  otily  n  few 
years  ago  qnite  unknown,  or  in  embryonic  ex- 
istence only  ill  a  few  Bci^ntiflc  heads  too  n-iso 
to  pmpouiul  Hnuh  Uiiiigs  lM>roru  the  eligible 
momeDt. 

Now,  ull  thia  U  the  liest  nort  of  evidence  of 
Uie  world's  general  GCtcotific  growth;  for  the 
[mnctpic  of  eonjoincd  and  united  endeavor  Is 
based  on  the  broadest  science.  If.  then,  the 
work  in  uny  sdetioe.  or  of  any  body  of  scivn- 
tifle  men,  should  be  more  entitled  than  another 
to  rcceii'c.  uud   luorc  willing  to  aeecpt,  ttio 


advantages  accruing  fwm  oo-ordi nation  of 
cffbrl-,  it  would  seem  that  the  exact  sciences 
should  hare  the  pi-eference.  The  le^olutionti 
of  the  International  prime  meridiati  conf^- 
ence,  bcld  at  Washington  lust  auliimu,  arc  now 
familiar  to  all.  The  action  of  the  astrouoiner 
royal  of  Kngland,  lli«  first  of  January,  I88d, 
in  reguhiting  the  time-keepcni  of  the  obnerva- 
tory  in  accorduni'^e  with  these  resolutions,  may 
be  expected  to  oeoessitale  further  changes  in 
the  details  of  obserx-atory  work,  and  the  pub- 
lication of  ohsenationa,  as  iils-o  modifications 
ill  the  printing  of  nautical  almanacs  nod  ahtro- 
Domicfll  ephemerides,  or  a  difl'ercnl  iindcrhtond- 
ing  of  them  an  now  ]>rinted. 

Ali  these  matters  ought  to  he  definitely 
settled  at  no  late  day  ;  and,  as  a  large  nnmbcr 
of  gOTvrnments  are  interested  therein,  their 
^ep^e^entative«l  should  t^uiivcne  in  a  congresa 
for  mutual  agreement  on  the  details  of  tbe 
inodiflentions  to  he  mode.  Such  a  congress 
migiit  alM>  deliHerate  upon  the  advisability  of 
adopUiig  certain  MiiggestctI  impruveiiiuutit  of 
Ibe  Gregorian  cAlendar  at  Uie  end  of  tbe  ]>res- 
cnt  century.  Such  power  should  he  granted, 
that  the  deliheratJoiiit  of  the  congress  might 
determine,  as  well  as  recommend. 

Whatever  may  be  said  of  the  national  obser- 
vatories, we  arc  not  wire  that  tlie  deliWru- 
lions  of  sncb  a  congress,  if  condncted  on  the 
broadest  ground,  would  not  lend  to  a  resolu- 
tion recommending  the  disconiinuaiice  of  two 
or  three  of  tlie  nautical  alraaikacs  now  pnb- 
lialied.  In  80  far  an  the  uses  of  ttic  navigator 
arc  coticerned,  all  nnlions  will  now  cxpcrienc« 
the  need  of  a  nautical  almanac  for  thvir  several 
meridians,  much  the  same  nsall  [wtent-medi- 
clne  firms  and  pill-venders  feel  tbe  need  of  uii 
almanac  and  calendar  for  tbe  conscn'fltiou  of 
individual  intercsta :  it  saves  UiemselveB  and 
their  patrons  the  indignity  of  referring  to 
somebody's  else  almanac,  and  ndrertiHcs  the 
fact  that  they  are  enterprising  cncMigh  to  hnvc 
one. 

ilflwbcjt.  whether  or  not  heroic  measures  of 
this  sort  are  advisable,  —  resulting  in  a  saving 
to  astroitomiad  science  of  f^wm  seventy-five 
thousand  to  a  tnindrcd  thousand  dollars  a  year. 
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ao  amount  wLiuli  mlglii  Imj  joiiilljr  coutributcfl 
by  the  several  govennnenta  to  Ihe  niKiiitentinc^ 
of  QiountuD  DbMin'iitoriLrfl,  directcil  b.v  ai>  la- 
tcrnatiuiiul  coiiiiDis&toii.  or  of  iiu  iutcruiitioual 
combining  bureau  for  the  cum|>lcLe  iililixation 
of  tlio  BiawiuB  of  ob»eivatioiiK  ULTuiuulaliiig 
tJic  world  owr,  nnd  for  the  eiicoiiragonient  of 
reacarcli  in  theoretic  aatrunouiy,  —  it  is  certain 
that  tUc  deliberations  of  such  a  confess  could 
not  (kil  to  advise  guvcriiinciua)  c<(>-0[ioratioi) 
in  tlu  ]>rpp»rat)o>t  of  tlie  ti»uU(^l  alin;in:ic« 
non  existing.  Nntional  {iride  aside,  nitd  this 
might  be  done  in  «  uiulUtudc  of  woya,  moai 
prominently  in  the  case  of  tlie  preparation  of 
the  data  relnliiii;  to  the  moon.  Tfike,  for  ex- 
ample, the  hourly  hmar  epheineris  aiitl  the 
lunar  distances  as  printer)  each  year  in  the 
Britiali  nuuUeal  nlmauac  and  lh«  American 
tphcmeris.  Tbt'se  data  ocfupy  abonl  one-thirtl 
of  the  entire  tiuinhcr  of  pnget  ofeseh  of  tliese 
publieations ;  they  are  now  preimred  imlepeml- 
entiy  by  the  two  oflicctt,  l>uL  nrv,  wliuti  priiilt^d. 
sabslanlially  identical  in  hotli ;  and.  fiirtlier, 
the  work  being  done  at  about  the  same  time  In 
the  two  countrieii,  the  results  of  the  one  do  not 
serve  niiy  suffleicnt  pur|>osi:  as  a  ihcck  npon 
the  accuracy  of  the  other.  Tlie  co»t  of  this 
put  of  the  alnuinne  ulonc  to  eaoh  iiiiUon 
amounts  to  Heveml  lliouHiind  dolUr»  annually, 
—  an  amount  nhieh  might  lie  reduced  oue- 
half  by  the  prL-parnliori  of  these  data  eon- 
jointly,  to  ea\  iiutliin^  of  other  immediate  and 
favorable  rcaults  wbieh  might  be  secured  hj' 
sueli  (.■u-openilion. 

Wc  shonid  not  like,  however,  to  give  the 
impressiou  that  this  liad  never  been  thonght 
of  before,  nor  indeed  that  «tcp»  had  never 
been  taken  toward  securing  Mieh  co-operation. 
It  is  frefjiuMi t ly  llm  best  policy  to  let  well 
ctiongh  alone;  and  wc  do  not  fail  to  recogniite 
Ibe  fact  tiiat  it  ia  very  oHeu  wise  lo  leave  a 
tbiDg  as  it  18,  jnst  bccsuifie  ft  ha*  always  been 
ao:  in  fact,  we  are  eonservativcg  ourselveH, 
though  not  that  prediie  ty|>c  of  conservative, 
which,  as  we  speak  of  the  moon,  recalls  Douglas 
JeiTOld's  cbaractvrixuliuD  as  one  who  would 
"  tefUae  to  go  out  when  there' ii  a  new  moon  : 
nnd  all  out  of  love  and  resjieet  for  that  *  anctuiit 


institution  '  — the  old  ono."  The  wisest  cod- 
servatUm  would  appear  to  suggest  the  aonual 
publication  by  the  nnlions  conjointly  of  a 
single  volume  of  aHlrouomicul  predictions, 
which,  in  addition  to  other  iuiprovomenia, 
should  t'omhinv  all  those  desirable  features  ^^ 
not  dependent  upon  Individual  meridian.<i,  and  ^H 
which  in  fiomc  degree  charaeterizo  all  the 
aatronomicol  ephemcridca  of  the  several  gov- 
ernmentB.  The  contents  and  arrangement  of 
the  article*  of  such  au  ephemeris  couhl  ouly^ 
he  dctennint'd  by  an  intcrnatioual  confi^rence. 
While  this  imty  be  little  butter  titan  mere 
speculation,  any  one-  who  hua  tttc  four  principal 
e|)heiiiendes  in  eonsdiut  use  will  readily  recog- 
nizi-  how  nmall  ii  portion  of  each  is  employed, 
and,  with  extended  intrrpolalion-tabk-s,  how 
little  tlic  iuuMtivcuicnvv  of  uaing  the  ideal 
ephemeria  solely  would  be. 


THE   GEOGRAPIitCAh    WOltK   OF  THS 
GRBKLY  EXPEDiriOS. 

TiiK  general  fcamrea  of  the  geographical 
work  of  the  Lady  Franklin  Bay  «xi>editioii 
may  be  of  lulere-st  lo  the  readers  nf  Science^ 
in  vouueclinn  with  the  map  f\irnishcd  through 
Ihe  conrleuy  of  Capt.  .1.  R.  Bartlett,  cbioC; 
hydros r.ipher  U.  S.  navy.  Th«  details  are  re- 
produced from  photographs  of  cliarta  made  aC 
Fort  Conger  by  the  late  Ftriit  IJeiitenant  James 
H.  l^Jiwood',  U.  S.  nruiy,  of  his  and  nqr 
work. 

The  expedition  lilted  out  by  the  war  depart- 
ment under  the  BU{>crviaion  of  Gen.  W.  U. 
Hazcn.  chief  aignaboirti-cr,  and  cxmmianded 
by  me,  led  St.  Johns.  NeuTuiindland.  July  7, 
1881.  After  a  remarkably  suceeMflil  voyage, 
the  party  lantlwl  on  tlie  ahorcs  of  Discovery 
Harhor.  just  south  of  Kohcson's  Channel. 
The  elation  called  Fori  Conger  was  in  latitude 
HI"  H' north.  longUudoti^"  45' west.  The  site- 
was  the  same  as  that  oceiipti'd  by  the  stores 
landed  from  Iho  Knglish  ship  Uiseovi-ry,  of 
the  Nares  c)i]iedibion.  1870-7G.  During  the 
autumn,  as  much  work  a^  ijoissiblc  whs  done 
towardi*  estnhlishing  depots  for  use  ofexplor- 
ing-partics  the  follu*<ing  Pi)riag.  Tlw  sun, 
returning  afXer  uu  iib»i-neo  of  one  hundred  ami 
thirtyHvo  days,  found  iho  parly  well  and  In 
good  spirits.  i*artie9  w<?re  immedialely  put' 
into  the  fiekl  to  eatabliah  advance  depots  ;  and 
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shortly  after,  two  mun  exploring- imrticji  left 
Ui«  station. 

Tho  imrtv  iimlor  Acting  assistant  aur^eon 
O.  Pavv,  U.  S.  armj-.  wbicli  attempted  a  noitli- 
ing  direct  (Vom  Cnim  Jo^f^p!)  IToiiiy,  f«it«<l  tfveii 
to  rpnch  llic  t^Hil  |i!irallt>l,  owiu^  to  disniplioii 
of  Ihv:  |toUr  p«ck  Doilh  of  Grionell  Land. 

Licnt.  JamcH  It.  liockvrood  wits  onlered  to 
explore  the  north  connc  of  Greoiilnm).  Lonv- 
ing  Fort  Conger,  April  3,  I.^M:i,  h«  CT09«cd 
KolK-sua's  Ctianncl  from  Cajw  IVccfiy  to  CspR 
SitiQiii>i-.  where  the  main  depot  of  provinions 
hiMi  been  estahlished.  From  tlint  point  aero** 
Brevoort  IViiJiisiilu  to  Itcpiilsc  llnrlior,  and 
theoce  along  the  slioies  of  llie  polar  ooeaa  to 
Cape  Bryant,  he  vraa  supported  by  tlircc  par- 
ties of  meo  hauling  IiiKlsoi)-13avslc(lgi>s.  From 
Cnpc  Bryant,  Litut.  LoLkn-uoil  n^ild  Sergeant 
Brainard,  with  K^kimo  Cbtiaiinnsen  and  dog- 
t«a[ii.  travelled  <lirect  across  Shcr&rd  Osborn 
PiortI  to  Ca|>e  Bntnnnin,  Midway  between 
tfaeso  DA|x.-g  a  soinuliiig  wa>i  made,  hul  no  boi- 
tmn  reached  at  eight  liumlred  feet.  Itoiinding 
Ca|ie  Britannia  liiliind,  wliidi  was  the  farthest 
point  seen  even  l»y  th».'ir  Ki)g!i»-h  prodwiwsors, 
they  pu»bc<I  on  to  the  «!wlwavd,  and  later  to 
the  north-cnat.  until,  on  Mav  1.1,  18«i,  Jjock- 
wood  Inland  una  it^clird.  ItM  a&signed  lali- 
tiidc,  83'  a  I'  north,  wa?  the  mean  of  sets  of 
circnoi'tueridiau  and  atil)-|}olar  observations. 
Its  longitude  was  40'  45'  west.  To  the  north- 
eastward, land  waa  yet  aecn,  the  fnrlhest 
point  being  aliout  83°  S^'  north.  <*I8'  west.  To 
tfav  sotith  and  east,  only  a  cuiifuswl  mass  of 
rounded,  snow-oovered  mountains  was  visible. 
'Vha  coUrc  coast  was  rugged  und  pivdpilous  in 
the  extrentc.  Slningvly  eiion^li,  hiit  one  gla< 
eier  was  ohgerved,  nliliough  the  inU'rior  of  the 
country  was  wholly  unow-clad  or  ice-cupi>ed. 
Along  ti)e  coa^t.  stretching  from  headland  to 
headland,  was  found  n  tld:d  ornek.  which  np- 
p<^.1It■d  to  Mark  the  tine  of  seixinition  btlwcen 
tlie  embayed  iw  niid  the  pnleorrysLic  padt. 
In  the  deep  fiords  nlnng  the  coast,  were  seen 
Ooly  le\cl  exp*ndC9  of  deep  snow,  devoid  of 
hravy  hummocks  or  marked  icc-f(x)t.  Id  re- 
turning, the  name  route  was  followed  :  and  on 
Jane  A  the  party  reached  Fort  ('onger  in  good 
condition,  with  llifi  uxevplioii  of  snow-blind- 
una  CDUlracted  in  the  la«t  two  days'  travel. 

In  April,  1882,  with  three  men.  drnggini;  a 
HudtK>ii-Uay  stedge,  I  .succeeded  in  penetrating 
Into  the  Interior  of  Grinnell  L;ind.  Surling 
from  Kort  Conger,  we  travelled  wMilli-woMlwaid 
to  Sun  Bay.  and,  passing  Miller  Island,  dls- 
covered  that  we  were  in  a  flord  (Chandler 
Fiord)  which  tcriuinftt«d  to  the  wmtJi-west- 
ward  in  a  bay.     I'aesiDg  «p  the  nortb  arm  of 


the  fionl.  n  river  was  rcacbetl.  having  its  source 
in  a  glacial  lakie  of  great  extent.  Crossing  tbB 
lake  (Ijiko  linzcn),  the  farthe«t  point  reached 
wa^  IleurielLu  Nutmitli  ghicicr.  The  parly  ra- 
turued  by  Uie  same  route. 

In  June,  with  a  party  of  four  men,  I  sue- 
occded  in  reaching  the  east  end  of  Lake  llazea 
by  nn  overland  route.  Following  that  lake  to 
the  west,  Very  River  was  ronchcd  ;  and  fol- 
lowing up  that  valley  with  one  miui.  I  alooo 
attjiined  the  summit  of  Mount  Arthur  on  July 
4.  From  Uio  top  of  thiU.  moiiiilain  Nortli 
Griunell  Land  etretclicd  out  Ixfore  me.  An 
enormous  ice-cap  covered  the  smooth- tojipci) 
inonntaii»  to  the  northward  of  the  GarGeld 
and  Conger  ranges,  through  the  gorges  of  whidi 
numerous  and  mugnififcut  glaciers  puslieii 
eoulhward.  To  the  north-westward  lliu  treml 
of  the  mountain  range  indicated  ita  oonnectioo 
with  Challciigi-r  Mountaina  ofAhlricU,  awl  tliat 
the  western  [xtlar  ocean  was  not  far  distant. 

In  ISSn  Lieut.  Loekwood's  attempt  to  reach 
the  northern  point  of  Greeidaml  was  unstic- 
cesst'ul.  owing  to  oiwn  nratcr  at  Black-IIorn 
ClifTs.  In  ounsequence,  I  tueiil  him.  on  bin 
return,  to  attempt  the  crossing  of  Urinncll 
Land  to  the  western  sea.  Aecxmipanicd  by 
Sergeant  Brainard  and  a  dog-team,  he  travelled 
down  Archer  Fiord,  and  tlioncc  westward  via 
Beatrix  Bay.  They  succcedcti  in  reaching 
Grcoly  Fiord,  and  followe<l  it  some  distance 
westward.  From  n  high  moantain.  the  oortb- 
eva  shore  appeared  to  temtlnate  in  Cape  Brai- 
nard, while  to  the  Bouth-weat  very  high  Laud 
was  seen  at  Cape  I^ockwood.  This  land,  n|>- 
parcntly  separated  from  Uriunell  Land,  was 
named  Arthur  Land.  The  remarkable  fcatnre 
of  this  trip  was  the  appearance  of  tJie  southern 
ice-cap  of  (Irinucll  l^nd.  It  picscntcd  an 
average  ]x>rpi>ndiculur  front  of  one  hundred 
nnd  fifty  feet.' 

As  rvganls  Grinuell  Land,  the  louthcrly 
trend  of  coast  at  Aldrieh's  farthest,  the  position 
of  Capo  Brainard,  and  tlto  general  trend  of  the 
land  Been  by  mc  from  Mount  Arthur,  indieale 
that  the  weatem  coast  runs  quite  directly  from 
Cape  Alfi-od  Krnest  to  Cape  IJrainard. 

It  is  to  he  noted  that  Ca|>e  Loekwood  of 
Arthur  r.and  is  nearer  to  Lindsay  I^^land  and 
Nortii  (Cornwall  of  Belcher  than  to  Fort 
Conger,  our  own  station. 

The  considerable  extension  of  Hayes  Sound 
to  the  westwaril.  by  Sergeant  LotigN  }f«irDey 
ftrom  Sabine,  leaves  but  a  scant  hundred  miles 
between  ila  north-westerly  point  and  Cap« 
Loekwood,  and  but  a  little  farther  to  the  souLb* 

'  Tlif  h(!lftiitorUil«I<*.aipwB*flTniuaftMa<bM1iiJeCmc» 
or  .lutyxt.  IW*. 
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ircst  reacht^s  Ike  Tratcrs  of  Jones  Sound  in  llieir 
nortlicrn  exlfiiaioiis. 

The  ioiporlance  of  the  nortliern  work  is  not 
ConfiDcd,  AS  many  lliiiil<.  to  tlie  mere  planting 
of  tlie  AmfricAn  flag  »  fi;w  mlleii  iiearpr  the 
Dortlierti  uxis  of  ttip  globe  llinti  hag  Hosted 
the  gtandard  of  any  other  nation.  Lockwood's 
jourtipy  ha.s  goiip  very  far  towards  settling  Uic 
miieh-voxcd  googrnphical  (jupBtion,  iho  config- 
urfltion  and  nortiicni  C'Xt^iision  of  Greenland. 
The  farlhcsi  jtoint  aecu  is  sL'aiccIy  tbn;c  hun- 
dred miles  from  the  land  of  Lambert,  sighted 
on  the  oast  oooat  in  1G70.  and  leas  than  four 
liiindri-d  and  tWL'itly-flvv  from  the  moat  nortli- 
ern [loint  ofKoldewny  and  I'aytT.  Of  llie  furty- 
aeven  degrees  of  longitiitic  between  Fort  Con- 
ger and  Cafic  Dismarck,  but  twenty  remain 
tuiknofrn.  I  venture  tiie  opinion  that  future 
voyages  will  eotitlrm  the  lndleation»  erowtng 
out  of  «ur  diacovems,  that  Arthur  Laud  is 
separated  IVom  (iriunell  Land  I>y  a  flord  or* 
ohAiinel  oonnePtliig  the  wc-*lern  |>olnr  ocean 
witli  Hayes  ISoiiiid.  t  also  think  that  the 
northern  coast-liiica  of  the  Vairy  Archipelago 
will  Ire  found  trending  gradually  in  a  north- 
eaatcrly  dirootion,  and  terminating  in  Arthur 
Land.  On  Wiesv  points,  ai*  well  aa  on  tlic* 
romarksbly  fertile  helt  ufiueletta  country  funnd 
by  nw  in  the  interior  of  (irinnetl  Land,  siieh 
OS  Notvlenskiold  hojied  Ui  iiud  in  (ii-eenland, 
I  iruat  8O0U  to  dwell  at  length  in  n  forthcom- 
ing narrative. 

A.  W.  Qbbsit,  LUtit,  U.  S.  army. 


THE    C0SFIOURAT!0?t    OF    GUINNELL 
LAND   AND    EllESSfERE  LAffD. 

Tnr  diseovcriea  of  tho  <;roely  expedition  on 
the  weitt  atiore  of  (irimii-11  Land  are  moat  valu- 
able and  important,  as  there  w:i«  a  vast  fluid 
for  conjecture  concerning  the  uonllgiiralioii  of 
tlio  •x>ust-line  of  thia  larg«  i.iland.  The  es- 
plonttion  of  the  north  »\\ow  by  Lieut.  Aldrieh 
of  Nates'  c!C])odition  provod  Uie  improbability 
of  any  great  extcQsioti  to  tlto  west.  The  di«- 
c50Tery  of  the  west  shore  at  so  short  a  distance 
as  Lieut.  Ij^ckwood  found  it.  was,  however, 
quite  nncxpftcled.  From  the  do«oription  of 
Ilayca  Sound,  obtainetl  by  Dr.  Bcsaels  from 
the  Smith-Sound  natives,  and  from  information 
and  drawing*  I  ivicflivcd  last  aummor  during 
my  stay  on  Davis  Strait  from  native^  who  had 
crovsed  LKiicaaler  and  Juue«  Sound,  and  lived 
on  ElleomereLand,  it  is  possible  to  learn  oome- 
thiog  inoro  nbout  this  loi%  mid  unexplored 
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from  an  1-^kimo  woman  whom  I  met  at  Cape 
Kater.  She  wa»  bom  at  Ightliiig  in  Fury  and 
Hccia  Strait,  had  lived  some  time  in  Kn)»)lm 
Bay,  i-cturncd  to  Igluling.  and  aflcrwarda 
crossed  the  land  to  Admiralty  Intel,  which  tlw 
natives  call  *  Tiidmniirosisirn.'  Ttierc  abo  lired 
for  a  number  of  years  ;  and  about  fifteen  yeats 
ago  she  started  with  a  party  to  North  I>c\'od,| 
which  the  1-Ukimo  call  *Tudjan.'  There  ia  lit- 
tle intercourse  tietween  Baffin  Land  and  Nortll 
Devon,  Luncu^iter  Sound  ht.-in<;  seldom  covered 
by  :i  solid  ico-fto«.  The  nortli  shore  of  BalUn 
Land  (  '  Wecvang  "  of  the  nntives)  is  generally 
wa-thed  by  wal«r  during  the  whole  winter. 

Crossing  the  sound  on  sledges,  the^f  Kskimo 
priw^od  a  vcr^'  smitll  inland,  most  prubidily  Uiu 
rock  seen  by  ('apt.  AdaniA  in  ]K7I,  and  in  two 
or  three  daja  reached  the  opEtositc  alioi-e.  Tliey 
did  not  follow  the  shores  of  North  I>evon,  bnt 
crossed  the  icc-covorcd  i«UiKl  ou  fledges.  la 
four  days  they  reached  the  north  shore,  whence 
a  long  and  narrow  peniuanla.  Ncdlung,Rtrctel»c« 
to  KUesmerc  Land  (their  '  Oomingmnm  nuna,' 
i.e.,  musk-ox  (and).  Through  the  narrow  i>a»- 
sage  diriding  Tudjan  from  Ncdlnng  rims  a  very 
strong  tidal  eurrent,  which  keepis  open  a  water- 
hole  throughout  the  winter.  Alt  around  this 
place  the  ice  waalvs  quickly  in  the  spring,  and 
forms  &  largo  basin  of  water  abounding  with 
seals.  Only  that  part  of  the  peninsula  whicli 
Ilea  nearest  to  North  Devon  is  high  and  steep, 
and  forma  a  bold  fuoL< :  rarlher  north  it  is  verjr 
low.  The  length  of  !Nccllung  may  be  about 
forty  miles ;  its  width,  three  or  four  miles. 
West  of  it  there  are  numerous  small  islands, 
enllod  '  Kikkertakdjuin : '  to  Ihc  «ast  there  are 
no  islands. 

Having  reaebed  Oomingmam  nuna.  the  ¥.%• 
kimo  fell  in  with  n  small  trihc  residing  on  this 
shore.  Here  tliey  livetl  for  some  time,  as  an 
abundance  of  ^eals  wa«  found  during  the  whole 
year.  Farther  nortii-weat  there  is  a  large  fiord . 
called  '  Kangirtiiksink.'  oil*  which  tux  inland  ia 
found,  Kikkci'lHkadlii)aug.  The  Eskimo  did 
not  go  to  the  land  on  the  other  side  of  the 
tiord,  aa  polar  bears  are  said  to  be  very  numer- 
ous and  large  there. 

I  obtAiiied  this  tnfoi'mation  by  most  careftil 
and  rainuto  iuvostigation  on  every  point.  I 
also  heard  some  lass  detailed  dcscnptious  of 
the  Journey  to  Ooral  ngmam  nuna  by  natives  of 
Ponds  Ray.  who  lind  not  been  there  tltcoisolTU, 
but  had  heard  about  it  from  Uieir  aaceston ; 
and  I  may  here  state  that  all  their  tradition* 
and  descriptions  which  I  had  a  chance  to  verity 
proved  aecurnto  and  reliable. 

There  can  be  uo  duubt  about  the  identit 
of  Tudjan  and  North  Devon,  as  they  say  that] 
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Uie  laml  cnu  be  wen  from  Weevang  (the  noitb 
«hf>rp  of  Baffin  Lan<t)  ;  aud  m»iiy  iiaiiYes  h»re 
lived  there,  and  hive  been  svea  iiy  wbalurd,  ind 
hy  ttie  exi>ediUoiM  Miit  ia  iimtrcb  of  8ir  John 
Franklin. 

The  report  on  Uic  AtaLe  of  tlie  ioe  in  Jones 
SouiiJ  is  rcry  Imporbint  for  th«  ideiitiDmtiou 
of  tliis  placo.    A*  ihen  is  a  nnrrotr  neck  of 

no-         BO'         ear  v.   ar  €3r,  in'        w 


'IukI  connecting  Corimnllis  nud  Butbtirst  !«• 
Inndft,  I  WAR  rather  Incliiiixl  to jiiitje  tliis  to  be 
tiic  place  nbvrc  niy  Eskimo  had  Uecu.  How- 
ever, her  memorj-  would  bnrely  Uavo  failed  her 
in  rocolkvjting  the  pnsjiage  over  tlm  ice  of  Wei- 
Ungtou  CLniincl ;  and  besides,  the  description  of 
the  liiod.  Ootningtmim  nunn.  does  not  agrei.' 
with  Hnlhurst  IhIudiI.     I  n  Jones  Sound ,  llelehcr 

^  found  vj)ea  water  in  May,  18^13.  at  ii  tiiuc  of 
the  year  nhi-n  the  icc  in  narrow  trhuJiiieU  can 
only  Iw  waslwl  liy  strong  currents.  We  koow 
noUiiog  about  the  part  of  the  sound  oorth^eadt  of 
bUortli-Kent  Islaod,  north  of  which  Belcher  dis- 


je- 


covered  many  small  islands.  Theopea  watar^ 
the  uarrow  passage  between  Noitb  Kent  and 
North  Devon,  and  the  many  small  islands  toiho 
north,  cIoKE>ly  reseinblu  the  descriptton  giren 
ine  by  the  J-^kimo  wonian.  It  would  be  vcrj* 
intert^stiog  to  find  that  Jones  Sound  is  cloeed 
there  by  a  narrow  neck  of  land.  The  heavy 
ice  Inglefield  met  with  in  Jonc«  Sound,  to  1852, 
may  have  drifted  inio  the  coiiud 
,_  as  eaxily  fioin  Smltli  Sound  aa 

ftom  a  sea  west  of  EUosmem 
Land. 

'rijc  last  n-ason  leading  mo  to 
think  that  KUesmere  X^and  and 
Oomingiuam  tiuna  are  the  ^ame, 
is  that  the  same  name  is  applied 
to  KUesmere  I^n<)  by  tJie  Smlth- 
!?oiind  nativea.  In  Etoh,  BettscU 
met  a  man  who  came  from  Capo 
Svarle.on  DnviaStralt.  Me  had 
lived  IV>r  Bome  time  among  the 
Kllcsmere-l^and  natives,  nod  re- 
ferred to  that  oouiitrr  as  Ooming- 
mam  nuna.  In  the  whole  of 
DalHii  Land  tbo  natives  know 
Oomingmam  nuna,  ami  always 
jKJint  it  out  as  beyond  Tuduu- 
nirn  (Ponds  Bay)  and  Tiidjao. 
For  thcac  reasons  there  can 
scarcely  be  any  doubt  that  tho 
description  I  obtained  really  re- 
fers toJ'oiie.t  Sound  mid  the  weal 
shore  of  ICUcsuktv  Land. 

The  Kslvimo  of  Etah  assert 
that  1  layei)  Sound  is  a  passage 
leading  into  the  western  ocean, 
and  dividing  the  land  we^t  of  the 
Smith-Sound  seas  into  two  ia- 
lands.  —  KUesmere  Land  and 
(iriiinoU  Land  ;  and  tlicre  is  no 
rcasuu  to  doubt  their  statement*. 
The  Kngliitli  expedition  umler 
Narea  supposed  the  sound  not  to 
be  open  to  lidai  cun'cuts ;  Gree- 
ly's  explorations,  however,  ex- 
tend it  much  farlher  to  llie  west,  and  are  rather 
in  favor  of  the  theory  that  tlie  sound  really  forms 
a  puasngc.  Th«  accompaiijing  nu|>  presents 
my  views  of  the  probable  conligurauon  of  the 
land  in  this  region.  Du.  Kkakx  Boas. 
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PALKNQUB    VtStTKD  BY  CORTBZ. 

A  UF.Mom  by  Mr.  Tcobcrt  Malur  upon  the 
slate  of  Chiapas  (Mexico),  published  in  tlie 
July  and  Aogiwt  numbtra,  188-1.  of  the  RinsM 
d'etknographie,  oontaiim  some  itctua  of  more 
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Uinn  onlinary  interest.  To  one  of  Ihese — liia 
conclusion  iliai  (.k>rlpz.  In  his  exiKidHioit  To 
Ilondiinut.  \'iftiu><l  PnlcDqiit,  iind  found  it  tbon 
inlmhitcd  —  I  <.-all  the  special  attention  of  tJin 
rfBderH  of  Science. 

Thia  wjnolnsion  is  Imtied  chiefly  upon  hln 
Bttitiy  of  Cort^'z'  nniU.'  in  liii  joumcy  Eotilh- 
ivanj.  lie  idvntilii^s  a^  Palonquv  th<>  town 
wtiiHi  Hurreni  tiainus  Titacai,  ami  which,  nc- 
ooi'duig  (o  Beriial  Uiax.  matt  the  llmt  rcadlcil 
after  the  excciitioii  o(  Cuaiihteinoc-tJiin,  unci 
where  Cort4;s,  tiiiable  to  rest  nt  night.  "  wvtil 
into  a  large  apfirlmcot  where  sonic  of  Uic  idoltt 
were  worfihi|>perl,"  miasi-il  his  wny,  nml  fi?ll 
•oinc  •  lw<>Ive  r*'et.'  n-wiving  a  (*t>vvrt*  oonnd 
ia  th«  h*>aii,  nn<I  in  reference  to  which  Cortvz 
writes  as  follows:  — 

"It  Is  a  very  bMUtHul  vUlnse^  it  iu  called  TeotK'- 
cnc.  and  has  Hue  leiDpl«s,  eip^-cliilly  Luio,  In  wbicb 
wcnrr  iucl|;c(l.  and  (ram  wIjIcIi  we  Iiutg  cmi  out  llie 
Idolf,  (or  which  they  do  iiiasliuu-  niuih  ri'gri^l;  for  I 
h»A  ftltody  xpokcn  |r>  clicm  of  it.  aiid  hn^l  sUovrii 
tb«m  111*  «iT»r  in  wliioli  ih^y  rvst^d,  unci  tl>»l  there 
waa1)Ul  unt^Gutl,  iTeii[(>r«f  nlllliiiijT*-  -  ■  •  1  Itinrni'il 
of  Uiein  iliHt  oil*  of  lUii*  Iwu  hoiwi'ii,  or  tcrniilfw. 
which  WB»  IJie  luoM  [iii|jiiriAiil.  was  sjichmI  li>  »  ipjil- 
dcM  111  whom  tticyplai;i!il  miich  conrulriiru  nnil  hi'in.-, 
(Mill  tliBt  ITii^y  Barrificril  I'-  li*>r  i>iil_v  yoiiiiy  and  lieHii- 
Ufiil  mftidon*.  If  thiiy  Kfi\:  nnt  Mi'th,  ih^^n  flho  would 
be  Ti-ry  HtiKry  with  tlii<iiK  aihI  Tor  iliU  reason  tbejr 
nlw.if'*  took  FTTtat  curt-  Li>  nvi  iht'ni.  tlint  she  might 
be  aallaGul ;  and  Uiey  hnniKhl  up  from  infkiicy  lhn«e 
who  weru  of  good  Ajipnunuice  to  Krrc  this  purposR." 

Our  author  comments  on  tliis  letter  as  fol- 
lows :  -r- 

"Tbi*  ilMcriplloh  hv  Corleit  ftpplie*  perfectly  to 
Palpiiqui*.  Thara  are,  Indepil.  nt  UiU  place,  bptldp^ 
nuniiiruiii  loinpln  ind  huitdlng<,  two  pnnojiHl  ^'<- 
licci.  Oim;  contains  Lhn  ETiMt  Iiall  at  m\iTx\  li!icri|i- 
tionn:  \hf.  otbvr  I*  tlie  nonrent  of  the  rirgin  pricM- 
ttava,  wbi«li  Iim  hfcn  wrosgly  tftlicii  until  now  for 
the  paUce  of  the  king." 

U  this  (■onrliiRioii  jitetiflftble?  It  has  gener- 
ally been  lulinittcd  that  the  route  followed  must 
bare  brought  tlie  SpnniHU  conqueror  within  n 
fbw  miles  of  thia  ^Xtu'c:  h^nec  the  opinion 
advanced  cannot  be  eonnidcred  as  doing  vio- 
Icnce  to  the  history  of  ihr  expt-dilion  in  this 
reB[)eot.  If  inhabited  at  Uiat  Lime,  it  is  not 
probaMethat  lie  would  have  approarhed  within 
twenty-five  or  thirty  miles  wilhuut  visiting  it. 
ns  it  must  have  been,  during  occupancy,  o 
place  of  eonaidorable  notoriety  aiid  impor- 
tanoo. 

Stephens  was  led  by  his  exnminatiouH  to 
believe  the  niins  of  YucAtAii  were  inhabited 
villages  and  cities  down  to  a  eomparalJTely 
modem  date,  nome  of  them  being  occnpied 
until  the  conquest  bj'  the  Spnni&rds.  Chnr- 
Dey's  explorations  led  bim  to  the  same  belief. 


He  remarks  in  one  of  his  letters  published  to 

the  yorth-Ameriean  review, — 

"U  is  c«rtiilti,  time,  at  tbr  lim*  of  tbf  cnnqueftl,^ 
the  coutt  of  Yucatan  ;iiid  Tiliwcii  waa  covercil  with 
Inniia,  pyraiciids.  am!  riioniirnetila,  .ill  of  which  w^re 
itihnbitivl.  Anil  if  oiioh  were  the  case  with  the  coast, 
what  i«tliv  itifrrrncu  ihni  iniitt  ho  drawn  as  to  the 
iiitPridrV  .  .  .  I(  the  jinliwcsdf  Coratilcaico  n-frr  t-n- 
tirc  and  itilmUitrd  ik'.  the  tim^*  of  tlif^  ponijurct.  we 
may  (evl  bvutid  U>  conclade  ibatc  of  Pnlimiuc  were 
In  the  satno  condition.  .  .  .  A I  log*  t  her.  ii  sernis 
to  be  sufllclently  etiialilUli^d  tlint  tii*8e  iiiDiiumt>nta 
wore  hibabited  at  the  date  of  ihe  eotifgueM.  and  thai 
lliey  am  tbc  prodiictloiift  of  a  (wniparadvcly  modcrii 
cm," 

And  now  Malcr.  who  hns  gone  cnrel\illyoT(Y< 
the  ground  in  [jersou,  and  studied  Uic  country' 
ami  llic  ruins  for  himsetf  and  in  his  own  way, 
comes  to  precisely  the  same  cohchision.  We 
are  therefore  convinced  that  there  is  itotbit^ 
in  the  age  of  the  ruins  to  forbid  Uic  idua  tliot 
Cortex  vistttid  llie  place,  and  found  it  inhabited. 

ll  is  also  worthy  of  noLiw  that  (iharney, 
agi-ees  with  Alaler  in  eousiderttig  Fnlenquc 
'holy  place,'  a  '  religious  i-enlro.*  and  thsi  tb( 
so-enllt'd  '  palaee  '  iiuist  linve  hecii  *  Uic  hot 
of  prieete,  and  uot  of  kitigtt.* 

Our  author's  theory  will  alTord  at  least  a 
partial  explanation  of  some  of  the  figures 
found  on  these  rnins  ;  ae,  for  example,  the  (Ve- 
qiient  re[)rR8cntatittiL<i  of  children  in  the  amta 
of  ina1p«  and  femnles,  the  rcpe-ited  oecurroooe 
of  female  tigui-es,  and  the  fact,  as  sirawn  In 
Stephens's  pUttcs,  that  the  beads  of  most  of 
these  are  oblilerati-d.  which  E  have  long  sns 
jieeted  was  due  to  the  fanntienl  rami  of  ('ntbc 
lie  priests,  wlio  \isibitl  the  plaoe  at  an  enrl^ 
(lay.  Cortea'  visit  will  furnish  a  complete  ex- 
plannliOD  of  this  fact,  which  does  not  appear  to 
have  attracted  the  iitteittion  its  ituportauoc  de- 
mands. Cnit'.->  TuoxAS. 


IX/   A.MMAl.S   KXCltKTE   FREB  mTRO~ 
GEST 

Hatct  of  Ibo  oMor  experlmentt  upon  the  Bntritfam 
of  animals  incladi^  ilukrm In u lions  o(  thi*  nitrogen 
of  Ibo  food  and  of  the  visible  (>oli<l  and  tiqiiid) 
excreta.  Almoat  (nrarlably  the  latter  quantity  was 
notably  less  than  the  fonner,  ami  a«  a  con*eiiaonc« 
it  WM  cnmnionly  held  that  Uin  dltforpnce  wa«  ex* 
cnted  In  cucons  form  through  Itio  lun^s.  fn  pro- 
ce«i  of  Unic,  howerer,  as  the  molhodB  of  eKperiraent 
wcne  rcCn^i),  this  deficit  bei^an  to  dimittitli  in  nraoant, 
nntll  now  it,  h  indijiptitality  «tiown  that  tlu  gr«al  dlf- 
f<.'renc«  foinid  by  the  <:arlicr  os|>«Hoicnter«  was  very 
lanrt'lj  >)<*e  to  mechanical  losies  of  the  excreta.  A 
certain  IdroIuUc  residue,  however,  stiti  remains, 
which  lias  been  the  occasion  of  not  a  lltUe  conut*. 


versy  amoDg  ptiysiologi»l«;  on«  fcIiooI  otalnUiniti^, 
Had  knottier  denying  that  it  fa  ti>  In:  iiilerprtitfiil  as 
abowftig  a»  escn-iion  nf  i;:iMoits  iiitrogrii. 

Tliere  l.t  oii<;  fact  wliich  rtinlpnt  U»C  reswllii  ot*- 
talned  br  th«  ^iperimental  meitinil  just  mrnilunoil 
biOMtcIiUive  eliber  for  or  a^itiaL  an  nxcrsiion  of 
(roe  fiitmgen:  U  f«  Umt  tho  anlrnnl  experimented 
apon mity  cither  ^in  or  lo84>  nlcmi^^noiiri  matter  from 
th«  ll*»n»(i  ot  Us  b<«)y  iluriii^  (lie  vxperimciit.  II 
the  tonatT  Ixku  place,  (lie  ^rxcretion  ot  nitiogcn  \t 
ilimliil'Iicd  b;  Itiat  amo<iiit:  if  ibe  latter  liniipen,  It 
ia  Iscreoaed.  But,  wliil>-  stich  gain  or  loaa  <>f  nitm- 
pttioua  luattrr  by  tlii;  b>iily  may  tindonbleilly  lAke 
pimr*.  we  have  no  means  of  proving  thai  .x  smnll 
fxlo  or  loss  liaa  or  has  iK't  oi:«iirr«(l  iit  atif  tfivvti 
cxpeiiinent.  If  In  ■nm«  trial  th<>  niimgfn  of  Th<' 
excreta  (exactly  e^iol  that  of  (he  foo<l,  llic  advocnl*^ 
nf  Uie  ftxCTvlion  ol  i:«9«vu»  uitroj;«ii  can  say  tlt:\t  u 
certalti  (unknovrii)  amnnnt  nf  nitruKi?n  may  hare 
been  lo»t  from  th«  body  of  the  animal,  and,  bj 
cbancc,  the  same  nmomil  mtt;/  have  been  excreied  aj 
Saa.  If  an  experiment  Khnw  a  tlelioieucjr  of  tiilrogcii 
in  tlio  excreta,  the  ilcnirr  of  tlin  cxcreiion  nf  free 
nitragwn  can  nj  thai  exactJy  tlint  amount  at  niirogen 
M«jF  have  beet)  £aln«<l  by  Ih«  animal.  I'latiily, 
ttdlbcr  of  thcM  |)oi«l>ilItK>  can  be  cither  pr»vcd  or 
dUprvTvd  by  tliif  idoUkmI  oI  oxpcrlmciiU 

A  r«sorK  la  Ma  [nveall^Uun  of  the  nrspiratory 
producu  iiMimdly  kUggiMiU  iLni'lf.  Tlie  exixi^nienc, 
tbaniili  n  difficult  one,  hHS  bepn  made;  but  the  rv- 
sulLs  have  nol.  as  might  have  been  bopiKl.  sufHced  lo 
divide  the  que*tioa  dellnil<?ly. 

It  tbniiM  bo  rcmciohirci)  thar  the  imnnnt  at 
tiltrogiTi  excreted  »»  jr»*  iniist,  In  Any  c«m.  bf  small. 
Tlie  larg«  deficit  found  bj  ihc  earlier  trx  peri  men  tern 
ia  universally  ackuowlcd^il  to  have  been  crroneouit. 
Brarinetbis  in  mind,  It  It  cvMem.  that,  an  nlrcady 
pnlntcd  out.  a  single  experiment  by  the  lirtt  metltoil 
haacomimratlvely  liltio  weicht.  But  vnry  many  nuch 
expcrimtftita  hnv<'  been  made,  and,  wlieii  prnporly 
mad*  (!.«.,  on  matiin?  nntmaJa,  with  food  ja«t  «iilB- 
el«ni  to  maintain  ibcm  without  gain  or  ioas  of 
wtijfbt),  tlioyall  %^^e  in  *b«win);n  rmy  amall  diSer, 
CDCc  bclwccji  the  nitrogen  of  the  food  and  that  of  the 
sxcrvla;  and,  moreover,  tb«  difference  ia  forootlmea 
In  one  dliection.  and  !>iimetimea  in  tfa«  utber.  Tor 
example:  out  of  fi>rty-ihrcn  nxptrinMDl*  by  Tarioiis 
obserrers,  whnie  result*  chance  to  lie  before  tue. 
nineteen  «how  an  escesa  ot  nllrtigen  in  the  excreta, 
ud  twcniy-faura  deliclcncy,  u  coinpNred  with  the 
nitrogen  of  the  food.  The  exeera  varies  from  O.OT^ 
ta  0%  of  Lbe  tolAl  nitrogen  fed;  and  the  deDeieiicy 
front  0M%  to  &7%.  Uany  more  obaenatinm  iiiichl 
be  quoted  to  tlie  same  effect.  Siicli  rmuli*  ns  these 
bave  a  cumidatlTc  force,  and  go  far  to  csLabllsh  the 
hypotliealt  that  tliere  i*  no  excictiun of  gsaeous  nitro- 
gen. 

Some  ot  tbfl  belleven  In  an  excretion  of  gaseoiu 
nlttflgea,  parlleulariyScegen  and  Norwak  in  Vienna, 
bar*  allMkcd  lln-te  results  upon  the  tide  of  the  ana- 
lytical mcUutda  entpioicd,  chiiming  that  tbc  procM* 
iHda-ilme  process)  used  for  eatimatlng  iiltrogvn 
givn  too  low  results.    It  haa  been  tliown,  lioirever, 


bj  several  chemists,  UmI  llib  Is  not  the  ca»e  when 
the  p«x>c(W.'<  ia  proprrly  performcti ;  while  some  rircent 
trials  by  Dnibcr'  shov,  Ihat.  whrn  the  souallrd 
'abdoluw  method  '  tor  nllmgen  ii  employed,  subslwi- 
tlalty  the  nine  results  un:  retehi^L 

Till'  main  reJIanee  nf  thi»o  who  U-lieve  thnt  ani- 
mals excrete  free  nitrogen,  however,  i»  npnn  rusplm. 
Uon  experiments,  nearly  nil  of  which  appear  to  fa<ror 
tlicit  view.  Thciv  cxpcriincnta  »«  mad(f  «nib»t*n- 
tially  In  the  folloMiig  manner.  The  animal  brcatlin 
In  a  confined  Tuliune  of  air  of  known  amount,  whose 
exact  eumpii4ltlon  li  determined  by  analysis  before 
i1m>  experimRnt  bPi^iis.  A*  the  oxygen  of  ihe  con- 
fined air  becomes  exhnusted,  ineasnrtHl  qnaniiii^t  of 
pure  oxygen  are  admitted  from  a  ga<-hi>]i]i.'r.  nhll« 
the  earbonie  acid  which  la  exhaled  la  absorbed  by 
cannlic  poCakli.  \l  the  close  of  tlie  «r|i«riment  the 
:i\r  ill  llie  s|>i>aratus  is  again  analysed;  and  lti«  ob- 
nert'cr  thi^n  prncccdn  to  com piiie,  from  the  data  he 
lias  secured,  the  amnunl  of  nltmKcn  orieinaily  p(rti- 
ent  In  the  air  within  (he  apparatus,  and  (he  nm<iunt 
leroainhig  at  the  cloie  of  the  experlmeni.  It  the 
latter  quantity  is  found  to  be  tho  larger,  it  shows 
(Imrrlng  experimental  enortj  tliat  thu  animal  has 
exhaled  .^lueous  nitrogen. 

Almost,  if  not  quite,  every  rxpcrimeot  made  <rn  this 
plan  has  shown  au  apparent  small  cscrclion  ol  free 
nllrftgen.  Thus  the  well-hnown  esporlmeuL*  of 
Rc^aull  and  Rrisel  ap|icnr  lo  nhow  an  exurotlon 
of  free  ultrogrn  by  various  nnimaliL  In  their  experi- 
ments with  small  aiiliaaU  the  amoiinl  waa  relatively 
small;  and  someLimca  an  absorption  of  oltrojien  was 
ohMVTAd,  especially  during  han;;er.  In  experiments 
with  larger  animals  (xheep  an>I  caltrts),  in  a  lar^r 
apparatus,  the  .-ipp« rent  excretion  was  i)iiite  consider* 
able 

Sccgcn  and  Norwak  In  Vienna  have  repurted  nu- 
roeraiis  trials  Hitha  slmpliOcd  fomi  of  Itcfcnnuit  and 
Hslsei's  apparatus,  all  of  which  sltow  au  apparent 
exmLlon  of  nitrognn ;  and  a  lively  dt^bate  has  been 
carried  on  between  them  and  Voii,  each  party  endeav- 
oring to  explsin  away  the  resnllB  of  the  other. 

SoBMt  rvcont  exporimetiia  by  Leo'  are  «f  much  1d- 
teml  In  this  connection.  Uo  worked  with  rabtnU, 
-which  were  tncheotomlKed  and  supplied  with  pure 
oxygen.  After  sufHcicnt.  lime  luul  elapsed  lo  remove 
all  free  nitrogen  from  the  lunipi,  ttic  nxpireil  gas  was 
uollected.  and  fonnd  to  contain  nitrogen  corrcijMHid- 
InR  lo  an  excretion  of  over  S  mgr.  per  hour  and 
ktlograni  of  iMdy-welghl.  This  result  was  obtained 
wlicii  llieaninials  were  loealed  In  free  air.  In  a  seo- 
ouij  scriea  th«  he»l  of  llie  animal  was  cemented  into 
the  apparatus.  The  cxcrcliooi  sault  lo  2-3  mgr.  prr 
boar  and  kilogram.  Finally,  In  n  third  series,  ths 
whole  body  ot  ibe  animal  was  immersed  inn  warm 
batli  in  order  to  hinder  possible  diffusion  of  atmo*- 
pheric  nitrogen  into  Its  cavities,  and  the  excretion 
was  reduced  to  Oi:l-O.A  mgr.  per  hour  and  kilosram, 
or  to  about  one-twelfth  tlie  amount  found  by  S«Of»a 
and  Norwak. 

It  Lhtu  appears  Ihat  th«  gnattr  Ui«  care  taken  to 

>  XfM;*!-.  ./MrMdl»pf*.s«l.»T. 
•  Jultrrtitr.  IMiir.  tAtrn^  at.  MS. 
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«Kclade  atinosplieilo  oUrogen  from  the  npimmus 
Mnployed,  tbe  I«m  bc^oomen  th«  iLi>p«rpitt  «xcretioti  of 
nttiMt^it  by  Uic  Atiinial,  Tlii«,  li^k^ii  In  ci»iiiocti{in 
vitli  itif.  Hiiuilar  fact  AU-«»dy  uiviUiuued,  rvi;»riliiig 
ttie  r«9ului  uf  cAjieriinrnUi  hy  tiir  olhct  ihcUiihI,  !■ 
aisiiilii-aiiU  If,  nn  ni:  iiicrcAJC  ilic-  delicacy  of  our 
cxpcrimciital  metltodn,  itic  np|)»t?nl  escraUon  of  froa 
ttltrogeii  t>ecdm«9  lea.*  uid  i«a.i,  ll  1i  ual  a  verj  bold 
aaumptloti  wliltrh  n-;!,MinU  It  lu  i.'iilir«l]riluu  Ui  Ltit! 
miKvoidalilp  orror*  of  oxp^riraenL  That  tiiich  in  tUn 
ca«  )i  perhaps  nne  prorcn,  but  tbe  weight  of  «vj- 
d«iic«  i«  decidedly  in  faror  of  Dial  belief. 

B.  V.  Aiuuuif. 


THE  BRirrSH  NAUTICAL  ALMANAC. 

We  Iiar«  r«4-elved  promptly,  a»  lutia],  th«  "Natitt- 
«kI  uiinanotf  an4  nstroitotDtcal  cplicineris  lor  tlio  jvmr 
1889.  for  tbc  nieridlau  of  tLc  Koj-ol  obacnatory  nt 
OrMawlcti,"  the  coutenta  and  armDgciueiil  of  wlilcli 
are  aniiouncec)  lu  he  tlie  SHine  Krorj-ally  ua  tlioae  of 
llic  prt(C«ilinii  yrnr.  We  fiiiii  no  rlt«iiji«t  tii  the 
adopted  uironomlcal  conslnnU,  nor  \m\v  noy  rew 
predict  Ion.  tahiGs  bei-'ii  «u1)»iltuie(t  fur  tliow>  which 
liar«  now  b«oii  flmplftyril  for  inAny  yp«r«.  The  ftarty 
Struve  constant  of  Bl«rrnt>oii  i*  mil  roplncoil  Iiy  tlii' 
rccviit  I'lilkowa  dolMnuiuatlou,  uud  NcM-cumb'a 
BiMta  equatorial  horlstnitul  paralUx  of  tlie  auii, 
(kdtS".  la  wUely  roUlncd.  The  fundamonul  dements 
of  ibe  moon'*  posUioti  In  space  arc  diTlvcd  from 
Hanuii'*  tablM  iinattwn^il.  ajid  tlie  nppai-eut  iH»iUu»i 
oily  are  modified  hy  Nvtrconib'*  oorrcctiona,— a 
method  of  proc«dHri>  which  aeeuig  to  bo  best  adapted 
to  thi'  n«ecU  flf  the  future  Investigator. 

I-'or  ihr  One  llino  iii  the  hitlory  of  nautical  al- 
manacs, the  poeitloD)  of  all  tho  great  plaoeta  were 
tk'Hri'il  from  a  iiiiiforui  ayatam  of  tablea,  and  to  pub- 
lUhi-0  in  tht-  ItrilUli  '  N'iiiilical  almaiiac '  lor  \^'ii  anil 
til"  u«f  of  t)iffi>)>Emeiahl«NiM*tlllaill](-n!(1to.  Tliwe 
are  the  planetary  I. ibles  cnnetnicted  bj- the  late  Le- 
verrlep,  and  printed  in  the  llfth.  *i\i\\,  iwelltJi,  and 
fbtirUx'.iith  voliiitiirsof  Uie  '  AtirmliiidDl'ObBervatoire 
ltn|i4riAl  (le  Parlt.'  Tlie  dcrlralion  i>f  the  ttnio*  of 
tbe  phenomena  of  Jupiter's  ealeilitet  i*  bused  on 
the  '  Tablet  fclipiiqacs  ilo«  tatcllltca  <le  Jiipltcr,  piir 
le  Baron  de  DanioUcau,'  Parli.  ISIO,  Profeeaor 
AdaniH'ii  extension  tif  Uiese  labkj,  nnw  employed  in 
th«  Britlali  'Nautical  almanac,'  Dill  expire  In  two 
jreara  more. 

This  ephenierii  1?  now  mo9l  deficient  In  lis  list  of 
standard  Atari,  the  mnnbcr  and  relative  positions  of 
lliOM  in  the  list  bfing  «r<tin-ly  innderinato  to  Iho 
needa  of  &eld  and  obaerratory  work.  Catalotfues  of 
•tellarco-ordlnntes  of  hieh  prrdslon  are  now  m  au> 
roerous  that  there  would  serm  to  ho  no  good  reaion 
why  the  British  '  Nautical  almanac'  akonid  heiiUte  In 
following  the*  l)«rlini!raitr<n)Otnisir)u<sjahrbiicli.'  the 
•  CwmalMancn  dc«  lempn.'  nnit  lb"  •  Atnerican  cpliem- 
eris,'  all  of  whl<?h  hare  within  a  few  years  adopted 
very  fnll  llsu  of  standard  sun.  Also  {Ereat  improro- 
menti  inight  b«  Kiggoa(«d  for  Other  parla  of  Ch€  work. 

Ef«r  sinoo  Ike  year  1831.  when  Uie  Rngllsli '  Nauti- 


cal almanac*  ttecame  an  astroaonlcal  ephemerls  as 
wull,  the  tnaiiagement  of  this  piiblicattoo  has  been 
charact'!i-IxGd  by  k  con*crvati*in,  which,  in  tbMe 
l)iii«»  of  change  jutt  for  chaitge,  ■•  delighlfal  to  b«- 
hulil.  Bnt  even  coiiimrvatlsiu  maybe  uawtw;  and, 
if  the  Driti-th  '  Nautical  nimanai:,'  as  an  aatnmomioal 
cpbcmcrla.  la  to  hold  In  the  future  t]>e  place  ll  bat 
held  in  tlie  paii.acommitleeof  reconatrncUon. •ono' 
what  like  that  'relative  to  the  trnprOTefueitl  of  Uie 
Xautica)  almanac'  in  1830,  would  aeeni.  to  be  (*• 
quired  to  eOect  the  needed  tnodlBcattotu. 

David  P.  Tot«. 


CONTAGIOUS  DISEASES  OF  DOMESTIt 

ANIMALS 


TnR  Aftricultural  department  at  Washhii^on  ksi 
just  Issued  a  volume  of  some  three  hundred  aod  Slly 
pages  devoted  to  the  aboTO  aiibJecC,  as  Ibe  result  of 
tlie  In  vest  igat  ions  of  tia  Teterinai;  diviaion,  —  on 
oilicf  ilisliiict  from  the  more  newly  establiabed 
'bureau  of  animal  liiilusihes.'  The  subject-matter, 
beltig  mitde  up  of  the  reports  of  tbe  Telennarlan-ln- 
chiet  mill  bin  uii>idiantM,  li  of  a  tort  that  will.  In  a 
way,  bf  iiitrri-Ming;  and  inslructiv*  rNuling  for  vet- 
erinarians, and  to  a  certain  extent  for  corajiaraliva 
pathol<j);istd. 

The  voJuuicopcna  with  adcacriplion  of  a  *  veteei- 
narj  experimental  sUtloii '  nMcntly  located,  in  eofi- 
nectiiin  wllh  tlie  department,  near  Wuiblngton,  wbldi 
si-rnia  in  itlTonl  nbntidxnt  facility  for  l)it>  luopoaed 
wnrk,  and  from  which.  In  thn  f(iiuri».  much  that  will 
tend  greatly  lo  aid  In  proloctlng  our  animal  Inlemia 
from  the  ravages  «f  diicoM:  will  undoubtedly  result. 
Then  follow*  a  di^tAilnd  rrpnrt  of  outbreiika  of  cou- 
tagtuus  pleun '-pneumonia  among  cattio  In  Connoctl- 
cut,  Kcw  Jeniey,  retinsjlvnnia,  and  Maryland, 
Theae  haw  an  historical  inlctrsl.  hut  nnlhins  more, 
because  tliesa  states  have  repeal^ly  been  shown  to 
contain  tbisexoilcdiiieaKe:  and  It  has  just  as  repeat 
odiy  baun  shown  that  a  itiuro  ur  less  constant  lnt«r- 
dianga  of  it  gam  on  with  the  natural  imlllc  of  catUa 
within  their  bonleis. 

An  exccedtnglv  inlcreatiof;  and  carefully  written 
rciHitt  is  made  by  Dr.  ."ilalmon  upun  an  enioutic  oub- 
break  of  ergotism  among  cattle  In  Coffey  county, 
Kan.  It  Is  TCty  much  to  bo  regretted,  for  the  sake 
of  the  department,  the  cattli-  inU-reilB  of  Kansas, 
and  the  veterinary  profculon,  that,  under  the  cir- 
cumstaneei.  Dr.  Salmon  <l  id  not  himself  attend  to  lite 
matter  when  first  It  was  n^portfd  to  be  an  outbreak 
of  'foot  and  uiouth  disoMO,'  Instead  of  trusting  so 
hnportant  a  decision  to  sttcli  an  unsafe  man  aa '  T.  ti.* 
Truniboncr  proved  to  l»e,  who.  by  his  own  report  of 
tbe  mnltcr  given  in  this  same  volume,  seems  to  bave 
arrived  upon  the  grounil  on  the  afternoon  of  Murcbt), 
to  have  exaininitd  thu  ealLle  and  tlietr  mrrDumiiiij^ 
carpfiilly.  and  lo  have  then  entertalnisl  tbo  opinion 
that  the  trauble  was  due  to 'foot  snd  mouth dIaeaM,* 
until  the  20lh  of  the  same  month,  when  he  was  joined 
by  Dr.  iialmoii.  Uc  then  suddenly  became  as  Ormtj 
coiiTincod  that  the  troublo  was  due  to  nsollflik 
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tbc  dopMtRHnt  em|>lDTins  unqtimUfled  men  In  llib 
,vorfc? 

An  csoininaiion  vr»>  made  to  iuc«rlain  whether 
tui5^  UM(t  111  Kiiuiai.  JJiitaituri,  iinil  tUinoin,  con- 
Jned  ergot,  and  It  wu  fuuixi  iluc  t«v«nil  gruset 
|,««r«  bKdlylnfwIvd  iritli  i( ;  Mid  a  pUt«  1b  giv«n  tbow- 
'ag  tnfacMd  ipilcM  of  wild  rj«,  timoihy,  ivd-tAp,  and 
bitw  grua.     It  to  staled  Uiat  the  propotlivii  »t  ergot 
tin  tome  *pikea  of  wild  rjv  was  ten  or  Iwvlva  pci  c«nl 
b(  the  wci;{lit.    A  cLainer  la  devoted  to  the  iiaiiire, 
dtemlcal  rooipoaltloii,  and  acduii  of  i^rKut.    In  ttiix 
duipter  U  ati  aciwant  of  Ott:  ^rgitt  ftiii](uii  (CUvlcep* 
puipurea).  tnkfti  frotu  bounlcal  sD(trcE>«.  and  a  yiate 
ia  givMi  (bowing  the  mlcru^L'opk-al  cliaraL-tora  of  the 
fungas.    By  mmb«  over*fptit,  thl*  |>lat«,  uhieli  ii cop- 
ied from  Tylame,  U  said  to  Imvo  hwn  drawn  from 
iva(ur«  bf  Uarx. 
^    The  t«ii  pu:et  dcToted  to  '  InrMtleatlons  of  awlne- 
^Hllivoe*  arelwsdyniadeupof  arcTi{-wof  ibewoik  of 
^BCIcin  and  Pasteur  upon  the  inme  Hiibjeci,  with  an 
^FlRsiit«acc  upon  Ur.  Salnnin'n  cUim  lu  priority  in  Him 
^  dlacorery  of  the  urumilMii  said  to  tut  tin-  cmiikii  of  LIic 
<IImwm>.    a  few  wldftional  experlmenta  ars  giTcii 
Undtng  to  «liow  thai  thA  fpecltlc  tanM  I1«b  In  th« 
action  of  a  ralorocoecus  arraoftcd  in  ixiir*;  and  th« 
■tai«in«iit  if,  aiadv  tbat  'a  lar^o  iiuiub«i  of  limilar 
Dtiwrrnllaaa  liave  b«:ii  inada,'  but  tbcjr  art  iiot  de- 
Ullut, 

TIiH  main  objwtion  to  be  madii  to  ili*i  oxprrlmrnt« 
la  to  tJw  UM  of  jfMhf-cuilure  media,  wlilcli  ma;  b« 
dvpvndMl  upon  to  giie  resulu.  to  be  «ar«.  but  not. 
always  tucli  at  ar«  Mttofaelory.  Solid  nutriilv« 
matL'rIali  are  by  far  tb*  MiUit  in  whicli  to  dntcct 
UBpurllUs;  nod  bylli«fr  iitu  llie  study  of  tbe  lifo-liift- 
tory  (>f  iWf  particular  bactiriuiu  may  be  canted  out 
wiii  t&itch  jcreatcr  ptcoalog.  Wr  are  aware  that  Dr. 
fiahnoii  object*  to  tbc  use  of  solid  raediat  but,  so  far 
•a  wc  have  Men,  he  lias  not  ataied  tbe  groundi  of  his 
object  ioiix. 

It  it  impcaalUs  to  critlriai-  fairly  a  simimury  of 
letolla  without  complete  knowledgi<  of  the  i.>xppri- 
BMals  by  wbi«b  they  w^re  rca«h«tl.     It   \i  ftaied 
tbat  "  th«  6nt  annual  r«pcrt  of  tbc  Bureau  of  ani- 
mal Indnttryt  which  will  contain  a  dotalted  *tat«- 
^Binent  irf  the  InrMtisaiiitn.t  ina«l«,  .  .  .  will  be  8ub- 
HviitttH)  ...  fit  the  clone  of  th«  yrar."    Wu  await  ita 
^nubllcatlon  with  Intcr^aU  in  the  hope  of  obiatninic 
^nbal  detailed  fttaietiient  free  from   crilleism   upon 
'''«tbera.     AdiroctamI  i^impltf  stntfinitnt  of  work  done 
and  obMrviitlons  actually  mado  U  tb«  method  of  real 
^^Aro^Te»in  ttif'  atiidj  of  lb«  bacteria.     On«'ii  «rliirj| 
^^nay  be  tnuted  to  divcover  tliu  mvritv  or  faults  thai 
^Buy  exlu  In  comparison  with  the  works  of  otbcm. 
HT    A   Rood  Inuivlation  by  Mr.   Thcobntd  Smith,  of 
^rXefnia'B  rocent  article  on  the  gapiMlLieaic  In  fowls, 
and  Ita  acoompanying  panuit*.  wbidi  fuilown,  uill  l>^ 
of  Tcry  genenl  interest,  and  can  be  rmd  with  grcuit 
profit  by  tlto»  intcrMted  In  the  general  aubjoct  In  nil 
^rtioiia  of  the  country. 

A  loos  rvport  of  the  .loitig*  of  an  international 
TMcriuery  0(iiiErca.i,  held  at  Bruasvls  during  Sep- 
lenbcr,  l«83.  by  Prof.  J.  Lav,  9i>«niti  rather  nut  of 
tin  the  ToJaiDe,  bvcauae,  of  all  the  nnbjectd  con- 


ridered,  only  one. '  Tbe  otgaoUaUon  of  a  veterinary 
wnrice,'  could  pn»|)*rly  be  brought  to  tlie  notice  of 
the  rommimioner  of  agricnltnnr.  1l  U  iniereiting 
and  instructive  as  abovring  how  far  abfwl  of  ua  tbe 
natlona  of  Europe  are,  in  giving  attention  W  tbe  pro- 
taction  of  llii'ir  animnU  from  dlKase,  and  what  great 
reaourcca  they  have  iu  tiicir  itutc  veterinary  »cboi>l(, 
from  which  to  draw  proper  toalerlal  for  their  state 
Teieriiiary  service. 

Mr.  J.  II,  Sanodcn'a  report  ufhia  trip  to  Europe  la 
chiefly  valuable  and  iutervstlng  In  connection  witb 
Information  which  he  wu  able  to  g:itber  in  France 
rrgnrdiiig  die  IVrrh^ron  hone;  and  his  remark* 
should  bp  r«ad  by  tho<e  who  ennirmplate  nuUling 
iupurtatiuiiB  of  these  aniiuails,  or  of  any  othAr  bKted 
of  French  lionet.  Mr.  Saunders  went  lo  1-ondon, 
and  travelled  over  the  »anm  ground  In  the  eelerluary 
prK^^ouncll  officB  that  h^d  been  gone  oTcr  by  acnila 
uf  tbe  asricnitnral  deptu-lmtuit  before,  and  with  the 
namo  retuUa;  viz.,  onr  beef  animals  would  be  admit- 
ted free  from  the  * alaugbterlng  resLricLiona '  when 
wo  could  show  a  clean  bill  of  health,  and  not  before 
Also  ■  foot  and  mouth  diteoie,'  as  landed  In  our  cat- 
tle there,  waa  contracted  on  board  ahlp  during  Ilia 
voyage,  the  ablp  having  rouelvnl  the  InfecUon  from 
Britlah  cattle. 

I>r.  H,  J,  Dctmcn  girea  u  very  niinatisfactory  re- 
port (if  InvcsilgHtloni  made  by  him  in  Texas,  of 
soutbern  callto-feter.  Oue  of  hii  aaserliona,  not  In 
ibe  lea»l  proicn,  hunorer,  la,  well  — new.  to  »»y  Uio 
k<Ast;  vix..  (hat  Mm  virti«  v\  this  diseaae  is  In  tliu 
»llva  of  the  southern  anim.il.  Such  sMertlotia,  un- 
less mode  for  good  and  well-showB  reaaons,  are  to 
be  deplored  us  icndiug  rather  to  hide,  than  make 
clear,  the  very  points  for  the  elucidation  of  wlikh 
ibe  whuU-  work  was  ordered  done. 

h  very  able  paper  upon  trichiniaais,  by  Dr.  Sal- 
mon, la  reprlnlcd  from  the  report  of  a  special  eom- 
mliidliiii  upon  theswiiic  industry  of  the  Dniti]dSut«i, 
and  nddcd  lo  (lie  volume,  which  cioaes  with  the  usual 
rcpoils  from  the  nnprofcasional  eorreipAndenia  of 
the  department  concernlttii  the  general  hcnltli  of  all 
kind*  of  farm  nnlmals  throughout  lltn  country. 


THE  COAL   QUESTION  IN  KNGLAND. 

TDK  very  lerlous  probtcni  of  co^-siipply  has  re- 
ceived a  tboroti[{h  n-view  lu  a  rectmt  number  of 
ytUnre.  In  l^tll  the  (juMtlon  was  conildered  by  Ur. 
Hull,  who  oillinated  thai  tbe  available  coal  In  Great 
Urilain  ropn^sttnted  a  total  a.niaunt  of  TO,848,lW0,0CXl 
tons,  which,  consumed  at  the  annual  rat*  of  lUO.OW^- 
00<l  tons,  would  lait  about  ci^hl  cvnlurio.  This  «s- 
limnte  wan  lator proved  to  be  too  hl^h;  and  in  1S71 
acommlHioD,  appolnd.-d  to  investigate  thn  qittatiou, 
reported  tbnt  In  EngUiid  Itienj  were  ala>uta),an.OUO,- 
1X10  Uini  of  eaal  developed,  and  about  3a,27.t.O0O,UO0 
yet  unopened,  making  a  total  of  140,480,000,000  tons 
of  avdUble  coal.  Subsequent  inreitlgaUon  proved 
tlii*  to  be  flomewliat  exaggantteid.  In  these  ef  tiraalea 
tblii  •eanu  Uw  than  a  (uot  thick  are  not  included. 
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snd  the  slRitn  An<  i>«iiR«U)>l  bo  ond  U  4,000  f4<eL  In 
iltfptb.  Bv*ii  if  tlipy  do  PKU>n<l  4BH>|>er,  mining  n-oiilil 
bo  im|>racli»l>!c  b-ecaiiuii  i>t  tli«  ■.■xpoii4«:  and,  be- 
nidi!*,  the  tcmpvradire  would  be  1  lij=  F.  The  duep- 
m  ccnl-iili  In  Englnml  L»  iMS  twU  bat  one  (n  I)<;I- 
lliiiin  exlKitilM  3.490  reel. 

In  \i%\,  I.V4.(KW,00f)  tiiiu  wvm  pxiracted,  — enoiigli 
to  bulM  Hfijr-flvii  great  pyraroM*.  gr  ntlmiiU  ilie  ^reni 
wnll  of  Clilna  and  &(ld  one-qunrlpr  to  its  Jctigih. 
The  iocaI  unonnl  of  coaI  itilii«d  ftlti«e  IS-'i'l,  voiilil 
buUd  It  column  B  fnct  4  inebrt  in  diameter,  x  (li»IaD«« 
of  219,000  ull«s.  i.e..  to  l)i«  luooii.  Tlic  output 
shOTi  csonniilcmble  flmtiiiAiion  frniii  feux  i»  year,  — 
OS  nilelU  be  «xp«l*il  from  the  rnrleiy  o(  iiixidciilal 
4HrcuniRUiiC».  eiicli  ns  nvw  InTentlon*.  the  mrnn 
nniitu]  Icmperiiture,  ftiid  tbo  dlale  of  Irocle,  —bin,  on 
the  wbflin,  n  very  ra[>id  liicrr'iun ;  the  output  for  I87r> 
b«lng  double  of  tJiitt  for  1$M,  and  that  for  1K«<:{ 
doable  of  (tint  for  1862;  nnd,  if  ilie  uiiiomit  es- 
trnct«d  Increases  crt  this  ruti;  (.t.OOfi.OOO  toiw  nonu- 
allyl.  tlie  supply  will  be  nhnustcd  In  Iho  yoar214i) 
A.U.  The  exhaiikLton  will  be  ilieoreUcal  only;  for 
in  a  eompnrnlivolTthort  Utnc  ilii^  prico  »f  coiU  will 
lncr0u«,  and  ihe  ili>inarid  ncocBMirily  l«t!«('n,  lo  Uint 
«o«l  win  never  be  eihaiutcd.  On«  of  four  tiling* 
mutt  tlien  bappen,  —  citbcnoroe  new  sunrco  of  c-n- 
«rgy  luust  bv  supplied,  or  a  largDr  p«r  cent  of  Ihe 
Boal  must  be  iillllxeil,  or  coal  oiusl  be  Imirartoil,  or 
KiiglanJ  tmifit  ^vc  up  tier  man u factories.  It  U 
doubtful  !f  Kny  iirir  aoiinrn  of  energy  on  a  large  wale 
will  be  dt^co»erpd.  »iile««  some  <?Tj>i™iivo  b«  iticd  for 
llio  purpose.  A(!(!or<litig  to  Sir  Wllllai?!  Tliamaon, 
crwrgy  in  tlie  form  of  electririiy  eiin  be  transferred 
threo  hundred  raWtt  throngh  a  copper  rrul,  nith  a 
low  vl  only  Iwonty  pet  ceul:  eo  iu  this  way  wsJer- 
iitlla  luay  be  ulUlxed  In  tlie  future. 

^Vhllc  it  is  Iiardty  jxisKlblt  to  iwe  Imji  coal,  we  may 
gel  more  energy  out  at  ll ;  for  at  present,  out  of  a 
theoretlcxl  10,(100,000  fooi-poaiidH  of  work  ttliich  one 
pound  of  cnal  can  supplr,  wp  only  p-t  l,00l»,000  toot- 
pounds.  Itiit  Instead  of  a  decrease  In  thewASt«, 
there  ll  likely,  on  the  contrary,  to  t>e  an  IncrMW: 
for  ea«h  year  faster  speeil  i«  demandcil  by  rail,  And 
»t«aiD<liip«  are  rapidly  replacing  vat]  Ing- vessel  a.  It 
migltl  be  poHlbltt  to  prc^-onl  the  annual  exixrrta- 
Uon  of  22,^80,000  tout  by  export  duties;  but  that 
doea  not  »e«ni  eiptallRDt.  The  Idea  of  Impurlaiion 
Is  Iianlly  pracilcabK  for  ibe  uear«»t  eaal-inlnea  of 
any  eiclent  are  in  Cansdn  Mid  Itie  Uulted  State*. 
Tho  former  are  nut  easy  of  Mca**,  but  are  ntiiiO]| 
nnlEniitM;  and  ihnMn  in  thti  Driltrd  States  contain  at 
Ie»«l  ihirty-eiglit  timet  on  niiich  coal  as  tliose  In 
England.  To  supply  England  with  tbe  necUMiary 
coaI,  'i,  1<)0  sliiiis  an  lar^e  ai  ihir  Faraday,  each  curry- 
ing S.OUO  IQM  and  maklnijc  ihlrtcen  trips  a  year,  would 
b*  ni'iuired.  The  c«i»l  would  be  necessarily  flre»H>- 
IncreMiid.  In  former  trni<w,  Knnbiid  produced  Its 
own  breadiitutl^:  now  Uie  greater  ]MLrt  Is  Imported. 
It  coal  becomes  searoe.  tbere  will  bu  no  way  of  pay- 
ing (or  food,  emi);ratioR  will  begin,  Che  de*th-mtG 
will  Incraaac,  the  birth-rate  decrea^'e,  and  BiigUnd 
will  cbanne  onon  More  loan  open,  cullhated  country, 
devoid  of  all  other  Industries. 


PREHISTORIC  AMERICA. 

Tuis  traiistnlion  of  Naditiliac'g  '  Pr«hi»tDtio 
America,'  we  are  told,  is  inatlc  with  tlie  M- 
tlior'8  sanction  ;  and  it  U  also  by  his  itemits- 
*lon  lliat  certain  portioiiR  or  the  work  liave 
lieca  80  '  inodilte't  ftnd  romcd '  n*  to  iiring 
tlifm  "  into  harmony  with  the  ri-»ull«  I't  r*«;irt 
jnvcsligslioii,  nml  Lhe  ponclusions  of  the  hetX 
(intliorittcs  on  tlii>  nrolincolog;v  of  the  Uttited 
States."      Sijviikin);  in   a  guiiunil  wuy,  tli^M 
chunges  and  additions  may  bo  Miid  to  be  coo* 
Hncd  nlmoiit  entirely  to  the  chaptcrB  tb»t  re- 
lutu  to  ^orlti  Ainet-ica,  aiitl  to  conaUt.  not  in 
Ihe  discovt^ry  of  iiew  trntlis,  nll-tioiigli  some 
nddilionnt  TavU  »ri>  otrpred.  hut  in  Ihv  ndop* 
tioD  of  cerlaiii  tlicorie^,  as  (wsilivc  coiiclustoDS, 
whteli,  iib  th*-  original  imldiration,  art;  giveti  as 
oxidatmttous,   more  or  less  probable,   of  the 
poiut«  at  issue.     Thus,  Tor  in»t4iD<<c,  in  thnt 
portion  of  the  work  which  refers  to  the  ori;;in 
and  niitiiiiiity  of  mon  in  Amerien.  we  are  givtui 
to  und»>n»t.in<l  ihnt  he  i»  pmhahly  of  Aainlic 
descent,   all    other  theories   being   praclieiilly 
ignored.    To  thU  explnnmiun,  considered  sim- 
ply iL<t  jineh,  wc  do  not  objeet.     Appearances 
ccrlaiuly  favor  it;  aud  us  il  is  tliv  tiioat  aalia- 
factory  wsy  uf  acoouiitiiig  for  his  pi-e««»co  li«ro, 
and  for  certain  peculiar  fcalttrcs  in  his  olvilizs- 
tioii,  we  do  not  see  any  icaeon  why  it  aboold 
not  tu-  accepted,  at  least  until  something  bet- 
ter i^  ofTored.    That  his  nnceslont  arrived  here 
at  a  jieriod  bo  remote  that  it  can  only  be  meas- 
ured by  geologicJiI  epochs  and  phases  of  civili- 
zation, is  ennehisivcjy  proved :  luul  though  It 
is  not  equally  susceptible  of  demon ^triition, 
yet  wc  think  it  highly  probable  that  these  im- 
migrants may  have  started  from  ditTerent  oen- 
ti'es.  and  gradually  pnshing  tlieirway  weBlward 
Hci-OM  Bering  Strait,  nnd  by  way  of  the  Poly- 
netuan  Islands,  tuay  h.ave  lauded  at  ditTerent 
times,  and  at  different  places,  oti  tbe  sboreaof 
both  North  and  South  America.     That  tboy 
belonged  to  ililTerciit  races,  and  were  in  dilTcr^ 
ent  elages  of  devoloiinient,  Is  |)0(i»tl)lo ;  ami 
whilst  we  arc  willing  to  admit  tliat  '"the  cul- 
ture which  (-ml  he  traced  fh)m  the  shell-heap  In 
the  mound,  from  the  mound  to  tJie  pueblo,  arid 
from  the  pncblo  to  the  stnicturos  of  Mexieo, 
Central   America,  nnd   Peru,  is  di^linctively 
American."  we  may  be  pardoned  for  suggest- 
ing that  it  ia  possible,  in  view  of  what  ta  siiid 
of  the  fiieilitive  of  intcreourxe,  not  only  between 
our  tribiiH  but  between  the  continents,  that  this 
unlture  m&3'  have  been  coloi'cd  by  Asiatic  influ- 
ences of  a  tx>mpnratively  recent  date. 

Tnintlatnl   hy  M.  VrKoxttm.      K-Utn]  by   W.  IJ.  tl*U.      Haw 
Torfe.  «. /■.  /■•.(Ram**  H>Na.  IISI.     (Mp.UliHli-.     r. 
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Id  U>c  clui|>t«r«  that  r«latc  to  the  Archeology 

of  the  Mi.>ui.<Mip|)i  valli-v  nc  nrc  fortunately 

OD  8flfc>r  gmiiiHl.     The  arts  and  imiiistries  of 

%bv  Tirccnt  Indians,  an  man  in  tb«ii-  ornamente 

and  implemciit^.  and  ns  dc»cril)od  hy  tht  t-nrly 

ebroniclrrs.  rnnii.«b  a  coiiveniiMit  slandun)  l>y 

which  to  llx  xhe  plricie  of  the  Bo-faHtil  inonnd- 

buiUlors   in  ttw  nVAle   of  civilization:    mid    a 

ooupiirison  of  these  rctnaiiiit  with  t)i«>  moiiod^ 

and  their  cont«nt)i  ciiabliss  as  lo  s»y  with  trir- 

Imialy  llint  tbcae  two  [leoplcfl.  ailinitting  ibvm 

to  bavn  been  dhtinct.  had  attained  to  al>out 

Ui«  earne  stage  of  iRatcrinl  development.     In- 

l^eed,  the  two  cUtsscji  ot  rcinalnB  arc  believed 

]  to  i^Tce  in  evei^'  esscntinl  inrticulur.     Not  a 

singlv  8]>ocimen  bn«  yet  liecn  Inkeii  frotn  Die 

mouods,  Ibat  indivatM  n  diflVrcnl  ]>ha«e  ofciv- 

iti2atioa  from  th:it  vtbich  tliu  Indian  Ik  known 

I  have  reached,  —  iioUiing  wiiicti  he  eould  not 

kavc  mnttc,  or  might  not  hnvo  bonght  from  bis 

■eigbborH  in  Mexico  or  on  ihc  Ationliu  nen- 

Aboard.     This  is  certainly  iin  iin]iurt9iiil  link  in 

lie  chain  of  ovideucc  th:it  |K>iitU  to  ihv  identity 

Tof  thf   hidinnt)  wilb  the  iiuinnd-liuildfi-s;  and 

if  wc  add  to  il  tl)e  fart  ih.it  ilie  Indiana  are 

admitted  to  have  biillt  both  nioiiiuiit  and  em- 

ba4ikEneiit9,  and  tbat  *'  they  an.-  ilic  only  |>cq- 

pte  excepc  tbe  whitct.  who,  »o  fai  lu  we  know, 

lUTe  CTer  h«!d  the  region  in  whioli  Ux'^e  n>* 

mains  arc  foond,*'  it  will  he  seen  thiit  ihf>rp 

is  ample  ground  for  the  conclusion  ihat  the 

niouofU  and  enclosures  of  the  3IiKsi!)sip|ii  ral- 

loy.  of  every  sort  and  sizn,  ••  were  the  work  of 

lilicac  iuimc  Inilians,  or  of  tlivJr  iininuliatu  au- 

iturs."     All  other  inferi^nc^a  surv  dvoivd  to 

OS  until  it  can  be  shown,  tliat,  at  sontc  time  in 

tbc  {last.  there  lived  in  thi»  valloy  a  people 

o(b(*r  than  lliv  Inilian,  who  bad  reached    the 

Bame  or  a  hi>!ber  slu'^v  of  development.     To 

Hsay,  as  U  sometimes  done,  Ihat  such  a  people 

^nuay  li-ive  lived  here,  — and,  for  Uiat  matter,  it 

^ph  as  vu»y  to  NU/r/iojn*  a  dozen  or  two  of  thf  m  an 

^  oae, —  may  be  very  true,  but  it  doc*  not  meet 

tbe  point.     Siipjiosi lions  nrc  neither  facta  nor 

■tf^tuontK:  and,  uufortiinatcly  for  the  advo- 

eatoa  of  tbla  theory,  the  modern  sdiool  of  cth- 

solt^itttH  has  a  decided  preference  for  the  lust 

two.     Until,  then,  il  mn  be  sliown  that  there 

Jived    here,  in   prehiBtoiic  times,   some  otlier 

[peo|ilc,  who  chipiKi)  flint.-(.  wove  clolli,  bani- 

acred  mctah.  woilced  \a  »loiie.  ma  mi  fact  ii  red 

ttery,    bnilt   luontids    and    enrth works,   iiml 

dkl  nil  tbe  other  things  that  the  *  i-cd  Indians 

)f  historic  tlniea'  can  be  proved  lo  have  done, 

will  not  bu  ne«ii-«s.ity  to  go  any  farther,  or 

waato  any  utortt  lime  in  acarch  of  a  mound* 

liuildor. 

la  dealing  iritb  the  arcbitcctnml  anil  other 


]>rohi9torie  remains  of  Arizona,  Central  Amer- 
icn.,  and  Pern,  the  same  method  of  inventU 
gallon  is  followed  wiili  etjually  aaliRfnctory 
results.  The  elitfdwcllers.  eonsidfred  a«  a 
separate  and  distinel  people,  with  a  civilization 
dtlferenl  from  that  of  the  Pueblo  Indiana,  arc 
intitie  lo  take  a  plnoe  by  Itic  side  of  the  mwind- 
litiildei's,  in  the  limbo  of  explode^l  theories; 
I  ho  deserted  cities  of  Mexico  and  Ci'ntral  Amer- 
ica are  found  to  be  nothing  hut  Ihe  abandoned 
dwclbt^d  of  a  pcopla  whose  mode  of  life,  as 
Bandclier  well  aaya.  "dtfTcred  from  the  com- 
munal life  of  tlio  Irulianti  in  other rcj^iousonlr 
by  the  csigoncies  of  another  climate  and  tif 
vuryinc  natural  ttisourocs;"  and  the  mined 
temjilcB.  palaces,  ami  fortresiwa  of  Peru, 
stripped  of  all  exaggeration,  and  moasurcd  by 
the  same  unfailing  standnrd,  are  recognized  aa 
a  strikiug  but  legiliinale  pru«bict  of  the  civiliza- 
tion wbicb  was  in  existence  there  at  (he  time 
oflhe  oonqueat,  and  which,  in  many  of  iu  fea- 
tores,  was  but  a  counterpart  of  tbat  which 
]>rcvailcd  in  Mexico,  find,  we  may  add,  in  tbe 
regions  to  the  cast  of  the  Mi.iflts^ippi, 

This  is  a  brief  summary  of  some  of  tlie  con- 
cluiiionR  readied  in  the  pre«cnl  volume,  or 
which  may  be  deduced  from  tlic  prcmisea  bcrc 
laid  down  :  and.tullKMtcofus  who  have  watched 
ttie  progress  of  anthntpological  studies  in  this 
conntiT  for  the  past  few  year*,  it  is  needless 
to  say  thai  tiiey  reprcaenl  the  current  sriontlSc 
opinion  of  the  day.  Indeed,  it  could  not  well 
be  otherwise,  since  they  are  the  logical  results 
of  tbe  upplieiition  to  American  iin-bt^ology  nf 
the  methotl  of  i[ive)ttig.itioD  which  has  been  In 
use  everywhere  elflc,  and  which  ia  the  onlv  one 
that  promi&es  to  lead  to  any  thin*^  sitlisfactor}'. 
The  old  plan  of  Inventing  a  new  eivitiznlion,  or 
resurrectin*;  an  extinct  |H>ople  by  way  of  ac- 
counting for  every  dtlfcrcntly  8bape<l  pot  that 
happened  to  turn  up,  lias  lieen  tried,  and  found 
wanting ;  and  we  have  at  Inst  adopted  a  aystem 
of  clnRsiH  cation  and  comparieoit  that  euabtca 
us  to  tiounotc  the  ivlalions  between  |>eople  and 
Ihtnga,  to  6x  their  severnl  values,  and  sssigD 
them  their  relative  places  in  tttc  jtcnla  of  prog- 
ress. Synier  began  the  good  woi4(  many  years 
ago.  but  failed  to  carry  it  lo  a  logical  conclu- 
sioQ.  When  tlie  mantle  fell  from  his  ^bonklcra, 
Morgan  picked  it  up ;  and,  tttoiigh  lie  !K>uictimes 
swnng  tlie  peiidulnni  too  fnr  in  his  direction, 
yet  there  can  be  no  doubl  as  to  tbe  tremendous 
impetus  bo  gave  to  the  sluily.  Following  bim 
came  the  Bureau  of  ethnology  at  AVashir^^n, 
the  Peabody  muM-um  at  Cambridge,  the  Ar- 
diaoologicil  inatitotc  of  America,  and  tho 
Sodi^'t'^  des  Ani^-ricanistca  in  Kurope;  and  it 
is  to  their  systematic  exertions  in  the  oolleo- 
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tinn  ofdatn.Jainf'd  to  the  imliTidunl  rrfieftrcheg 
of  n  band  of  cnUui»ii»iitic  stmlriilA  nlirofld,  ng 
well  ns  in  our  owo  fouiitry,  that  wc  ovto  Uii» 
tliR  best  tvork  on  pivbUtoric  America  that  tms 
yet  been  ini!)liiili<'d. 

But  wbiiot  *Tc  tlius  fflndly  licar  witness  to  tlic 
rm?rit8  of  Urn  work,  wc  must  not  forget  Ihe 
marks  of  carelessness  wliieh  fteqnenlly  disfig- 
ure ils  pages.  <Jiioutioiis  and  ivfcrniccB  are 
incorrectly  jilveu.  Writers  whosi;  stutciocnts 
itrt>  more  ttixu  doittitfiil,  itn-  i^tvvn  »  protni* 
Dcnoc  which  they  do  t»ot  dcwirc ;  and  there 
luX'  usscrtioiiH  like  tlic  oiic  (p.  H'£)  ne  to  the 
relative  antiqiiily  nf  Ilie  moiindR  in  the  Sonlh* 
cm  States,  which  iiecdg  pntof,  or  thnt  on  p.  38 1 . 
in  reganl  to  '  tciriwrinK '  oopifcr.  which  may 
or  m»jr  not  he  true,  dc^wnding  on  what  is  incnnt 
by  the  tunn.  Finally,  we  muHt  protest  uguitist 
ttiE!  refi-rvucc  (p.  6i)  to  tlic  doguia  of  li-aQ6ub> 
stantiation .  Siucc  that  nrtick-  of  hcli«f  is  held 
hy  nilhcr  moi-e  than  h^df  the  t'hrisLian  world, 
nil  offensive  reference  to  it  hy  the  editor  is  not 
only  uncalled  fot\  but  in  excessively  bnd  tiiste. 

['ITie  editor  glndly  in«?rts  Hiis  review,  writ- 
ten III  liiR  flolidtntion  ;  but  he  docs  nn  without 
Rommiltiiig  him*wlf  to  the  odvoctry  of  the  views 
Ibercin  expressed,  which  seem  to  maintain  the 
identity  of  all  peoples  that  ever  inbahitvd  ihc 
American  continent  up  l<>  the  advent  of  Euro- 
peans- It  »e4rin«  lo  him  ihnt  the  progresa  of 
Hcicncc  detuandtt  that  this  should  be  looked 
upon  as  a  qui-stioii  l-o  which  investigation  iiiny 
siiW  Im)  direeted.  While  historical  evideiiee. 
on  whicli  the  reviewer  lays  such  stress,  un- 
doubtedly gives  the  clew  to  recent  peoplcn.  we 
must  certainly  ik'pcnd  on  nrchoologio&l  re- 
scsrch  for  the  data  by  which  lo  decide  all  'pics- 
tions  which  concern  tti«  origin  and  relationship 
of  those  which  preceded  them.] 


A    ftAiCDBOOK  OF  HEALTHY  A\D    IHS. 
EASED   MEAT. 

In  (icrmany  there  is  no  need  that  an  ofHcial 
should  be  tgiioruuL  of  tlie  duticj*  be  hait  to  per- 
fonn  :  for,  no  matter  in  how  re«tricteil  a  sphcm 
he  ha«  to  work,  there  are  extended  treatiseii 
novering  the  exact  point^i.  with  which  ho  should 
bo  acqnaiotfd.  In  the  volume  whicli  lies  be- 
fore ua.  the  inspector  of  meat,  or  the  veterina- 
rian who  may  be  culled  ut>un  to  decide  upon 
tbe  6tncse  of  animal  ticah  fur  hutnun  food, 
would  find  a  ((ood  practical  guide  to  the  work. 

OOKit^ttfi  <I*r  MKlitundt.     AVhf    iKxirlhtUimattthrt    Jn 

gttwnilhtllMitf'fffiil'*  mtM*i/un  unit  itii  MnUdfHv'lfd-     Vvi 
I>r.  ADOLrficiUKDT-UilUINIIt.     LrlpilK.  '"ir'', '^M.    tC 


THE   AMnnWAN  SOCIETY  OF  MICROS- 
COPtSTS. 

TiiK  Amvricnu  society  of  microsco]ri8t8  haa 
published  the  account  of  the  meeting  held  last 
August  at  Koehet^ter.  'the  volume  is  »  neat 
oetavo  of  n<!arly  three  liuadred  pages,  with  a 
few  platfe,  and  ap|>enri^  in  |>nit  as  n  memorial  of 
tiie  late  II.  B.  Tollts.  whose  1itliu;>raphic  por- 
trait in  prefixed  to  thi'  litlepagc.  The  porliait 
is  such  that  its  total  absence  will  appear  desir- 
able to  many.  The  address  of  the  president, 
J.  D.  Cox.  is  substantially  a  review  of  llio 
arrogant  and  ignorant  attacks  wbiob  Weobua 
repented  during  so  many  yours  agniQ8tToUe«*» 
widc-niiglc  Ien«ca :  and  the  contrast  bctirccn 

ProtrftliKS' qf  tit  Amtrli'aii  wiMy  ■>/ m-lpnurODM*.  SM>- 
t*(A  ■■••■■■•'>'  ■nn'f'iiiF.  DulTlila,  Slfrtut  lm^.,pr.,^wU.  *  t  Hg 
|k..  [«)  pi..  Itlumi.     0*. 


The  Brat  part  of  the  volume  is  devoted  to  a 
con^Hlcrntlon  of  the  morpholog)' and  cbemi>tty 
of  meat,  with  remarks  on  its  general  physiology 
and  iiatholDK.v,  Then  follow  a  practical  de- 
scription of  the  different  kinds  of  food  aolmals, 
and  the  various  methods  of  killing,  and  «t 
cultiug  up  and  |)rcscrviug  the  flc^h.  After  tfais 
is  a  chapter  chielly  devoted  to  healthy  meats 
and  the  changes  which  the  different  sorts 
undergo  in  digestion. 

The  loai  h:ilf  of  Uie  Ixwk  trentis  of  dIseiiHcl 
ment  and  the  dangers  of  its  use.  In  this  llcA 
the  vahie  of  the  work  :  as  the  sjiecial  apiicai^ 
nnees.  and  the  methods  for  their  detection,  aw 
given  in  oonnoclioii  wiUi  each  disease,  na  w«ll 
jiR  tlie  disonlcrs  which  may  arise  in  man  follow- 
ing their  use  as  food,  together  with  the  nwaus  j 
of  prevention.  Finally  there  i."*  ap|)emled  a 
digcat  of  the  lawH  of  Germany  aud  Autttria 
regulating  inspection. 

The  book  is  one  which  can  scarcely  be  said 
to  t>c  of  general  scientific  interest ;  and,  on  ac- 
count of  t3ie  liinguagc  in  which  it  Es  written,  it 
will  pruliably  not  be  widely  rend  by  tho  class 
of  men  in  this  country  to  whom  it  would  be  of 
the  greatest  value.  From  a  iwmniary  ptHiit 
of  view,  H  tran^latioti  of  Mtrh  a  woik  would  not 
pay  here  at  present;  but  from  tJio  e<'onoinle 
interests  which  arc  connected  with  tlto  aubjcct, 
alid  Ihegreat  protective  influence  whieh  a  wcll- 
matnt»inc<l  insjiootion  of  meat  through  oiir 
country  would  exert  upon  the  public  Itvalth,  au 
fdition  in  KiigUsb.  tranalnied  and  publiahed 
under  the  auspices  of  the  proper  de|wrttDent 
of  the  niitiunal  government,  would  be  of  great 
and  iJcciilinr  iutercst  in  the  hands  of  the 
projicr  olllcere  uf  our  local  boards  of  health. 


^ 
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ibe  bitter  inj(»ttc4>  of  tho  Kitgllsh  writer  iind 
tlic  csaltD  tm[KTsonalitir  of  llic  American  opli- 
cian.  vrbo  (tsh  in  llie  right,  is  skilfully  woven 
iulo  a  iriltutc  In  f'oUes'it  clmracu-i-.  Tlipre 
foUoiTK  a  nhurt  a|>)>r(K:i»(4 vc  oiuiiiuir  uf  Air. 
ToUi-s  bj-  Dr.  (icorsc  K.  Bl;iokl»Hm. 

The  reniaiiuliT  of  the  volume  is  o(-c-u)hc<I  liy 
the  pai)«rs  and  pi-oct-e'liiigs,  uni  uoiitains  cx- 
oe«(lmgly  link-  ori^iniil  lUttUi-r.  Tbi-ro  nit! 
srtk'lcs  whidi  rc-iwiit  in  ik'Uiil  |)crfcctly  rniuitinr 
modes  of  work,  and  others  which  deal  with 
those  ragne  am)  worthless  genernlities  of  com- 
njonptsce  which  chnrnctcHze  hnlf  knowledge. 
Of  the  lalt«r,  the  ranur  by  Dr.  <!■  Ucd<liiig  is  a 
too  ])crfect  dtamplc.  It  is  on  the  cKtni-vns- 
culardrculalion.  and  in  largely  formed  of  com- 
mODplacea.  tlic  n-ttt  hciiit;;  linlf  tnith^  nnd  total 
erroTi.     For  L-sainpk- ;  Ur.  Redding  saya  (pp. 

»85.  8G).  ■'  Bile,  gaslrie  jnire.  in  fact  all  of  the 
•o-called  .'it'crotions,  to'^etlwr  with  the  worn-out 
and  efTi-le  ti»f<ne-(U-lritii»,  ai-e  the  result  of 
physical  disintegrution  uf  thi;  otiti^'nuost  siib- 
Btflucp  of  llKf  oellfl."  What  can  one  do  to 
itetp  tbe  attthor?  I*etbAps  pniit  the  nhole  sen- 
■Dce  Id  italics.  lo  point  out  llie  parM  of  it 
[wtiieb  are  erroneous.  Wv  find,  liuwover, 
[««voral  ai-iic'Ics  of  real  interest.  Some  new 
[appliaueeH  for  convenient  work  are  dcHcrihcd. 
iGtiiidliich's  sngge«lloii  of  a  new  method  of 
'  etmstntttion  for  objeellvos  of  low  power,  wkh 
increased  an^^lar  a|>cr1iire,  by  ehanginK  the 
l-crown  glass  of  an  achromatic  lens,  and  adapt- 
ling  the  dint  glo-ts  to  it,  is  noteworthy,  and  may 
[lead  to  a  valituhlc  improvctnenl.  Attention 
Bhouki  also  be  railed  to  the  vciy  deserved 
critieism.  by  Ktlwni-d  Ilauach,  of  the  Knglish 
•  ftoviely  screw,'  which  is  everything  &ave  a 
godl  standard.  It  Is  nuieti  to  be  regretted 
that  the  vohiDiu  euntsina  so  vory  little  of  results 
of  original  rescareh. 


THUHSTON'S  METALUC  ALLOYS. 


tlxthb  volume  are  brought  togfether  the  rc- 
milts  of  the  auilior'))  woik  '  on  metnlHc  alloys. 
with  an  (Dtrodiiclory  chapter  on  the  hi*tory 
antl  charaetcriGtics  of  niet:d3  and  their  nlloys. 
which  ift  in  the  main  the  same  us  that  to  part 
ii.,  .and  two  chaptera,  one  cflntnining  an  enti- 
memtion  of  the  uses  of  Ihc  nun-  fcrruiis  metnls, 
and  a  slatenienl  of  the  locution  nnd  rediiction 
'      of  their  variooB  ores  ;  and  tlic  other,  interest- 

^F  TV  malrriaU  tif tniJItufTiii^.  I*ut  III.  SoHfrrtwmtlalii 
HBifAftoyi.  Brltnf.  K.H.  l"«('HimJi".  .NVw  V»r«.  HV/'v.lfcM. 
|ft»p..  IIImU.    «'. 

>  Ibpont  ttl  C.H.  board  m  t«M  iroQ  aiwl  BiNLrM..  rol.  I- 
im,M4<r<>l'l<-mi. 


In^  descriptions  of  the  newer  methods  of  work- 
ing hot  and  cold  metals. 

The  Acicntific  value  uf  tlic  experimcnta. 
whose  remrd  and  discussion  eonstitato  tbe 
pi'iucip.il  featiiru!>  of  the  Iwuk,  and  which  were 
eonlined  to  the  tnechantcal  pm|)crtie«  of  com* 
mereial  eopjier,  tin.  nine,  and  their  alloys. — 
attention  being  cliicdy  given  to  tlie  sLrengtli  and 
chisticUy  of  these  alloy.')  when  subjected  to  ten- 
sile, compressive,  hcndiu^,  and  twisting  forces, 
—  is  dtmioisbed  by  the  failure  to  exercise  duo 
care  in  the  preparation  of  the  alloys.  The 
need  of  givat  cure  in  this  niaitvr  Is  rceogniz«d 
and  cmpbasixed  by  Investigators,  for  most 
alloys  exhihit  phenomena  of  liquation;  that  is, 
they  tend,  when  melied  and  ahont  to  solidiiV. 
to  seiwrale  into  tticir  eonstiliient  metals,  or 
into  several  mattscs  eoniiwsed  of  ditlereut  al- 
loys. S()eciat  precautions  with  respect  to 
purity  of  the  metals,  rate  of  cooling,  oxida* 
lion,  tempcrulure  during  melting,  frequency 
of  agilatiou,  etc.,  must  therefore  be  Utccn.  if 
the  resultant  solidiQed  mass  is  to  be  bomoge- 
aeous. 

Professor  Thurston  is  ftdly  nwnre  of  this 
liubitily  lo  liquation :  hut  on  "  ni^suming 
charge  of  a  series  of  experiments  on  the  char- 
acteristics  of  alloys,  nixl  an  investigation  of 
the  laws  of  com  hi  nation,"  the  duty  assigned 
him  by  the  U.  S.  bonrd,  we  find  him  Imlding 
the  following  view  of  the  work  :  — 

**The  intention  in  the  work  here  to  lie  de- 
serib(rd  was,  not  to  determine  the  character 
uf  chciuicfltly  ptiro  inetab,  melted,  cast,  and 
cooled  with  speeiiil  preciiution,  but  to  asecr* 
tain  the  practical  vidiio  of  (fonunereial  metals, 
us  found  in  th6  markeU  of  the  L'nited  States, 
ntclted  tn  ihc  way  that  such  alloys  are  pre- 
[laied  in  every  fuuiiiiry  for  business  purposes, 
and  cast  and  otherwise  treated  i  n  evfrrr  respect 
as  the  brass- foniuler  usually  handlca  his  work  ; 
and  to  determine  what  is  the  practical  value 
to  the  brass-fbundcr  and  to  the  conKlnietor  of 
commercial  mctale,  treated  in  tlie  ordinary 
iiinnner,  and  wlttiout  any  special  precaution 
or  nny  peculiar  treatment." 

'l''hc  book  will  be  acceptable  to  the  engineer- 
ing piiblh;:  for,  hesidrs  tJic  author's  own 
work,  it  contains  the  views  iiud  results  of  other 
investigators,  c.>:tenftive  tables  on  the  physical 
nnd  mecbunicnl  properties  of  brnnzci  and 
brasses,  nnd  BoUey's  couipilalion  of  the  teeb- 
nieally  useful  alloys,  the  nntJior  increasing  this 
ridi  collecliou  still  further  by  recipes  fh)tn 
Kryneh  and  American  soun.'cs.  The  iWter- 
mination  and  topographical  representation  of 
'the  strongest  of  the  bronzes'  will  also  be 
found  of  decided  interest. 
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THE  PRLSCrrCES   OF  CHEMISTRY. 

To  moat  persooSt  atid  indeed  to  most  cbcm- 
ists.  ciiemUiHi*  U  the  Mricnuc  which  has  to  deal 
oiily  witli  iliu  iTompotiii  iou  ot  bodies.  No  one 
can  doubt  lh&  prime  importance  of  the  »ci«acc 
ref^arded  Tnm  \Xm  stand-poiiit ;  but  it  rniiy 
fairly  \i<t  asked  whether  the  d«t«nniiintioii  uf 
the  composition  of  bodies  is  lli©  final  object  of 
chentintry,  even  \T  liy  c^niiiosUinn  viv.  mpiiii 
uot  nuly  tbe  kinds  of  iiuittcr  of  whicti  Uie 
bodies  nn>  ntndo  up,  but  the  atrranfrement  of 
their  amallc&t  pnrticlca. 

Tlie  determi nation  of  romposition  in  thia 
broad  ftcasc  forms  the  principal  work  of  tlic 
cbetui^tsorthcpi'eiMnitKencrutioii.amlofuiiuiy 
generatioiiH  piwt.  In  u  lough  why.  toLc  mire, 
&l}emi>ls  have  been  made  lo  discover  the  laws 
which  govern  the  changes  in  composition  which 
IwdicA  iiudL-rgo,  but  our  knowledge  of  ibL-su 
laws  iK  us  yet  extremely  limited.  It  is  the  dis- 
covery of  these  laws  which  forms  the  highest 
i>bj(*et  of  chi'iiiisLry.  It  is  one  thing  to  hiiow, 
that,  when  hydi-ogen  and  oxygen  ait  hroiight 
together  under  eertatn  dreutn stances,  water  is 
formal,  and  Uiat  nndtT  certain  other  cirrniu- 
staDCCi  ivnti'r  can  he  decom|}0»ed  into  hydro- 
gen  and  oxygen.  It  is  another  Uiing  to  know 
somethiuK  about  what  tjikes  pluvv  iu  Ihc  inter- 
val  between  the  disappearance  of  the  hydrogen 
and  oxygen  and  the  foi-mation  of  the  water,  or 
viw  vtriM.  We  have  here  lo  deal  with  a  uatu- 
nd  phenomenon,  which  sLiuid<I  hi'  Btudie<l  as 
other  natural  phenomena  are  studied  ;  as,  for 
example,  the  faUing  of  bodies,  ele.  Suppose 
thai  in  studying  the  falling  of  a  body  wc 
stiutild  i-onfine  our  attention  to  ibc  body  at 
rest  l>erore  it  fsills,  anil  alter  it  has  fallen,  bow 
extremely  imperfect  tmr  knowledge  of  the  phe- 
nonieiiOD  would  be  !  It  Is  plain  that  we  conid 
never  di«covcr  tlic  law*  of  ffllhii:;  bodies  by 
such  oirservatiuus :  and  yet  our  obscrvatioDs 
In  the  caHG  of  chemical  phenomena  arc  almost 
e«'hi«ive]y  of  this  kiml.  The  rciiion  isi,  that 
chemical  action  usually  takes  place  ao  rapidly 
that  it  is  practically  impossible  lo  make  accu- 
rate observations  durin;;  ita  progivsa.  Of  late, 
however,  there  has  been  a  marked  tendency  to 
the  sUidy  of  the  course  of  chemical  reactions  ; 
and  UiQ  indications  arc  clear  that  chemists  are 
beginning  to  «ivo  the  wibjcct  of  chcmiCJil  nc- 
tiou  as  sucJi  more  serious  attention  than  ha-s 
hei-etofore  been  the  case. 

The  book  beforp  ua  hna  largely  to  d«n)  with 
the  recent  dvvclopmcDts  iu  the  sciontitic  study 

A  tnntit  on  lA'  priarlplrt  •/  cAfnMiy.  B>  U  U.  PJTTI- 
■si  UciK.  U^..  V.U.H.R,.  fello*  and  pnalietoi  it>  nhmOair; 
•if  OudvUIb  wu]  C«Iii*  cullnri,  VaiuUliio.  QuBbrlilMC,  VHitfT' 
MlyjMM,  ISM.    a«rUlf.     r. 


of  ebcmical  plmnomena,  aul  with  well-known 
facts  and  hyiratheses  which  have  a  bearing 
upon  the  deeper  problems  of  chemistry.  To 
bis  zeal  for  tlia  n»w  work. .the  author  is  per- 
haps  now  and  then  unfair  towards  the  old  ;  but 
In  KL'ncnil  he  gives  cTideneK  of  a  spirit  of  fair- 
ness, and  a  dc^re  to  weigh  ennseientioiiiily  thi' 
facts  and  the  inferences  which  they  ^cm  to 
permit.  As  ivgards  the  subjects  trcatwl  hi 
the  book,  we  quote  from  Uie  profkce  :  — 

"Tliv  book  Is  ilirlilc4  iiito  Iwo  part!^  Tba  finl 
part  li  i>Cfupii^cl  witli  Dm  ttntmnent  stKl  dltcuHlnn 
of  ibe  suiniie  aiul  mulemlnr  Iheorjr.  wmI  tb«  applies 
tious  tlieraot  tuiui:li  Hiibjectsu  slliilropy,  Isommrtna, 
and  the  class! Deal! uii  of  rietricnis  aiiu  compouodh 
Soinowhat  full  accuuiita  tiTt!  aim  K^ven,  in  this  pact, 
of  tliomia^l,  oj'llciU,  auil  oikrr  <lup4rtuients  of  pnjil- 
ml  RlinniJKr.ry,  in  so  rnr  so  tha  resolls  snil  methods  «( 
l.h<>«4>  branches  q(  llie  selpnce  ire  sMvllcable  la  tba 
qimliotiR  rcganilng  tb«  com ixisl lion  ut  cbemlcal  By*- 
Il-iiii  which  &r«  connnicd  Of  tin  term  '  chemletl 

»UliC:<.' 

*■  The  seeoad  part  of  tbe  book  is  devoted  to  tli* 
sabteets  of  dlaieciatton.  dietnieal  chanRn  uid  aqul- 
llbnum,  cliemlcal  aCDnily.  anit  tlie  relstiuns  batwwH 
chemical  action  and  ilie  riittribiitiun  of  Uie  eoaignr  of 
tbe  cliMiicinK  sjrstcm.  These  ati J  eos»aw  quesUonS 
I  liuvo  vcnititccl  to  summarlM  in  tbe  expreiaioa 
'  ebeuiicul  kinetics.' " 

Tiie  first  i»ari  gives  us  a  clear  treatment  of 
the  subjects  of  atoms  and  molecules,  am)  tlic 
structure  of  molecules.  Tiic  chief  cfaaraeter- 
istic  of  (h«  author's  method  of  treatment  i« 
un  absence  of  liogmatiani,  and  a  i-li-nr  dctcr:^ 
minatiun  to  be  soverned  by  facts,  and  not 
hypotbt'ses.  We  commend  this  part  of 
l>ook  to  ailvanccd  students  of  chemistry  wt 
have  become  contaminated  with  tJie  dograat 
metho<]s  which  arc  ho  uiiicb  in  vogite. 
earnestly  beg  otir  teneUcrs  to  study  it,  and, 
possible,  to  prolil  by  It, 

In  the  second  [>art  of  tho  book  arc  n>un(]' 
chapters  on  subjects  which  are  not  commonly 
treated  in  text-hooks  of  chemistry.  The  re- 
!iearclic«  of  Gul<tberg  and  '^Vaage,  and  of  Ost- 
wabl,  of  Pfimndler.  ilorslmnn,  and  WUlftn) 
Gibbs,  arc  fully  and  clearly  treated  for  the  first 
time  in  a  chemical  text-book  in  the  Knglish 
language,  and  treated  in  such  a  wsy  ss  to  con- 
vey a  correct  idea  in  regard  to  U«' rtlalious  of 
the  various  invcstlgatioiia  to  tbe  general  prob- 
lems of  chemistry.  Tho  cJinpter  on  alllnit-y  is 
worthy  of  8i>ecial  mcutton  and  of  sjKrdal  study. 

It  may  be  questioned  whether,  in  bis  views 
regimling  valence  and  structure,  the  author 
dow  not  allow  him»cir  to  be  carried  too  far. 
Thus,  |).  4C3,  we  read,  — 

"When  ...  we  d»  not  hitow  the  mobicuikr 
vtJgliU  of  eoiDpountls  in  tbe  sUtc  at  k**.  conclu- 
■ioaa  Kgardin^  tiio  s(njcUin>  of  ibe  molecule*  ot 
Ukss  eonipounili  ar«  vary  apt  to  di^neraM  Into 


4 


yOTSS  AND  NKWS. 


ot^re  #i«rci»eB  of  th«  l%nay.     Indeed,  Ibe  u«e  o(  tbo 
Mprvulou  *s(mctun>Df  molecule*'  U  in  tuch  ««•«« 
.^lUte  iiutramDI«d." 

Tberv  U  omioubLedly  a  sense  in  wliidi  the 
last  slat«iiKiil  IS  tni«,  bnt  lliertt  U  tkuotUur 
Muse  Id  wbicli  it  \i  not  true.  Wu  may  know 
H  grcnl  dtixl  about  the  chemical  coudiict  of  a 
ocnnpoiiod.  — cnwigh.  indeed,  to  warrant  iix  lu 
putisUy  expressing  its  Rtracturi>  Id  ft  rormulii. 
wHbcmt  positirely  know  Log  ita  molecular  weight. 
Tfa«  reason  why  -' coucluaioiui  regaMiiig  Uie 

^Atmoture  of  the  moleciileii  .  .  .  nrc  vcn*  n|>t 
to  degenerate  into  mere  cxerciBeB  of  ttic 
bDO>',"   lit    not  so  iiiiich    that   the    molecular 

I  weighu  uii>  unkiionn.  bul  rather  that  the  tnic 
_  liflcatiou  of  ^tnicturut  fonniilft.s  is  not  uodor- 

l^ttood,  and  forttiulus  nre  frequotitly  constriicted 
on  an  entirely  iuAite^imlt'  ba^is  v't  facts. 

Takes  aU  in  all,  the  book  is  deftemng  of 
ihe  highest  praise,  and  iUt  indueiicv  eun  only 
he  beneficial.  It  will  tironse  opposition,  but  it 
will  at  least  OKuae  tliuHt-  who  oppose  it  to 
tlklnk :  oud,  if  it  should  do  thiH,  it  would  be  at 
»ittoe.  though  uvciy  word  wi-re  fttlae. 

f 

^  Mh.  U.  It.  BixBT  tA  Chclsoft,  Vt.,  it  lakiitg  tteps 
to  iaUvducc  ■  •yitem  qI  weather  waraiogs  tlirciUKli- 
out  hli  iiAio  bf  mauu  of  btaau  Troni  factory- w hi mIcs. 

»Tbe  sigualfl  are  an  fuUuwa:  after  Uw.  Hrtt  l»nK.  im- 
bn>keii  blatt,  tuualljr  xivcii  at  atxtut  ••Ten  A.H.,  a 
rtn^  fiTi»-KrC(iRd  blast  lndlcAt«n  fair  or  prubabi;  fair 
westber  fcirtltadaf ;  iwo  blasts,  foul  wui,iImt;  tlii-vt-, 
falrcliaiiglngio  foul;  four,  fiiulvlianging  to  fair;  5i(e, 
■loubllul  or  irrf^Iarly  variable.     Afn-i-  aiit  of  the**. 

»flv«  iliort  blMls  tigtilf]'  a  cold  narv  or  ait*ca»rnabk 
irosls.  The  mnuapu*  of  tfa«  i-Vee  prran  itt  l)urlln):toQ 
nwlerlMke  lo  •■•-nil  tbo  rvnx^MLtg  tcIr^TBuia  on  paj- 
VUtaX  ot  a  small  ten.  Itaiidolpk  Is  tlic  flrat  town  to 
adopt  the  tyatem.  tliv  HigiialK  are  regularlj  |iiv«n 
tktn  dow  Ci>>iii  a  teii'iiiub  *t«ain-whlstlt<. 

—  Herr  3.  BnuiUccbl  bas  bc«n  ei  perl  men  ting  uii 
itic  tnuialcr  of  bacteria  froni  ii\t  soil  to  ilie  atmo*- 
phere.  Ignlifld  sand,  sravellir  ^oW.  aud  a  iiiu<]t^Tnl«ly 
eiaiwy  ganlen'4oil,  were  iuui»tRti<»l  wiUi  liiiuid  coii- 
laioing  baetwia.  and  cavorail  with  glass  bells.  In  a 
tow  liaan  tnlcrobla  of  the  same  kind  aa  tba*e  eon- 
Uiaed  tn  the  liquid  w«re  fourkd  in  grtr^t  uiinibon  lu 
tti*  iDouture  uouiK-itttcd  oii  ib«  ftlilM  uf  the  bell.  It 
will  be  tenteinberod  thai  Am;;us  Smith  wna  oih;  uf 
(he  first  to  point  oui  llwl  iu|uri>iiB  rapor  oondensiil 

kon  the  waits  nf  RK»n»  contains  inlcro-organtuDs. 

—  The  Nl  tr*ic  owncn'  coDuulitee  of  I'srapaca  hav.- 
iiUied  to  offer  a  prise  of  a  lliiiUMiid  pounds  for 

<  best  easajr  on  the  eiuirfojmient  of  uitrat*  in  agri- 

'calcoiw,  fo  as  to  suiiplant  ocber  fmllliers.    The  esaay 

la  to  be  publiibed  \fy  the  coiuiuJtteo  ifi  all  iiiudem 

langn^M.     Uoreo^er,  liro  hundred  tons  of  nitrate. 


aubecrlbedlby  the  miuiDtiMturen.  are  to  be  ihlpped 
u\  Baropc  and  Lbe  Unil^il  Suim,  to  b«  nnployed  to 
irxperlineau  at  the  exppiita  of  lb«  committee.  A 
fund  of  four  Ibotuand  potinda  has  been  Coraied  tu 
carry  oat  these  various  ■chniie*,  the  object  of  wUdi 
la  to  praniotd  a  demand  for  Ute  nitrate. 

—  Dr.  Edwanl  Ulvert.  principal  of  lbe  ImperUl  ea- 
);inn>ring  college  nfToklo,  Japan,  writee  bo  the  OAanf> 
■vtl  n<'»«.  informing  the  editor  of  a  nerloua  accident 
which  threatens  tj>  depritn  him  of  tb«  eight  of  one 
cy«.  Hd  U  »nxlou«  to  put  cfaemiMa  and  otbcnt  on 
their  guard.  A  botllu  I'liulaJiiins  pbotphorm  tri- 
chloride had  dime  ibiCx  fur  many  ycais  as  a  specimen 
for  UiK  l«cltirp-tab!«.  Dr.  Dlrers  was  carefully 
warming  the  neck  of  tlie  Imitle  lo  libnnite  the  stop- 
per, when  the  boiiie  bunt  In  pieois  with  ipvat  vlo- 
Uui««,  tlio  runiea  mid  Irif  of  the  right  eye  being 
extensively  wounded,  and  the  aqueous  humor  die- 
u  barged, 

—  A  sensation  Itas  Iwen  cauMd  in  AiMtralta  by  the 
dlKOTcry  of  tbif  gold-BcId  at  Mount  Stolen,  n«ar 
RocfchamptoD,  lu  ^^neeasland.  Tho  minr.  It  b  ceti- 
tasted,  conialits  gold  onoii)^  to  yield,  aftt^r  working,  a 
proAtof  nincnilllon  pounds.  The  curious  fart  la  that 
tbe  tocallfy  Is  not  one  which  a  geologist  would  bave 
pointed  om  as  likely  to  contain  gold.  The  theory 
put  forwani  lo  aocuunt  for  Ihn  pri'Si>nc«  of  gold  there 
is  that  It  Is  a  secondary  funiiallon.  Tkm  gold  is  not 
in  tlie  origliuU  matrix.  Nature  has  already  mineil  Iti 
chemically  treated  It.,  sublimated  ll.  and  redopoolled 
It.  Tbe  (llecorery  fs  likely  to  glre  a  atlmnlua  to 
'prospecting' tn  Qucenxinnd.  nnil  also  In  tbe  other 
colmiles. 

^Professor  Vi'oldridi,  al  a  recent  raoeting  of  the 
Vienna  atU)iro|>ok>gical  society,  read  a  pupnr  on  Um- 
IntuHl  prclilstiiric  nimaliis  found  at  t'rrran.  Several 
rvril'iadK  of  bones  bad  been  found  th«re  while  work- 
men wore  levelling  for  an  orchard,  and  taJwn  to  the 
Ulioiitz  moseiin].  Iliey  were  principally  bones  of 
manimotbi,  cari>J>«ars,  foxes,  ItarcK,  el«.;  bul  min- 
gled witit  them  were  flint  weapons,  am)  xime  of  the 
btmoa  bore  traces  of  Imlng  workttd  luiil  cut.  Char- 
coal WHS  alflo  found  in  the  surninndinii!  eartb. 

—  The  board  of  camuiiuioners  in  charge  of  the 
lights  uu  tliecoastof  Scotland  sugge«t  thai  In  cases 
of  toK,  when  o  liijhl  cannot  reach  ita  luual  ilinlaacc, 
Ihe  beam  from  n  ponrrful  M>un'c,  such  lu  ck-ctriclty, 
tuigbt  lie  depressed  so  at  to  concentrate  tbe  Intensity 
on  Uni  neur-hand  sea  Ijy  tilif-htly  nuivtng  the  Qamo 
out  of  llin  fitruK  of  lbe  apparuui,  and  supplmnenUng 
It  by  Ihe  u(«  of  «iiftabl<'  tn  lice  tors.  They  alto  look 
upon  the  •luestion  of  tb<'  relative  absorption  of  elec- 
tric light  by  logs,  comparvd  with  thai  of  light  from 
other  sourcco,  as  yel  unilolermlnrd,  and  requiring' 
sirlrt  investigation. 

—  Tli«  brcwen'  jouni.-tl,  published  in  NuremlMrgi 
i!i«  AU\iemciut  hraurr-  un<f  h"i>i'ciiicltvng,  celekoatee 
lis  iweniy-flflh  stiulverMry  by  offering  prtsea  for  iwo 
essays  on,  1^,  Tlic  culture  of  bops;  2°.  Barley  as  brow- 
Ing-malcrtal :  the  lie»l  essay  lo  rec<!i«-  a  prlxs  of  lUiy 
pounds ;  tbe  essay,  in  Girrmaii.  (n  l>e  seui  lu  to  tbe 
editor  before  Uay  1.  IMM. 
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— Th#  fllert  of  mauriRU  upon  xTtifitiiiily  iiictihuttnl 
lieui'ti  c^cgs  [ormnl  ilu' subject  of  uiiuvrer}' int^nHiilnij: 
(•xp^rimenu,  of  nlilch  ui  account  wis  glren  by  Pro- 
fcaftorCftrld  N/t^ioMni  in  »  reiviit  p^pcr  before  the 
AcadtTuy  dei  lincci.  Dariitx  llitf  liBtcliiug-procM* 
lie  kept  one  act  ot  egsn  iiudfrr  llii?  Influence  or  pover- 
ful  riiiiKiii'lA,  wliitc  nnotlicr  Mt  wns  inculinl nl  aw:iy 
from  &1I  nui-h  Inflnruri-.  Cascs  of  Hrmtcd  ilt^vi-loji- 
iji«nt  were  very  nunierous  among  the  Aral  «eu  and 
altnr  Urtli  tliRrnU'iif  tlcatli  nmotig  thmut  was  timt 
tiincA>jign?al  a«  io  tli«  niturally  iTiciibv-Uict  cbickciK. 
Only  i\x  ebldtcttn  out  of  a  Ittindred  xnil  Futirifloii 
ejcgs  Arrived  at  luaturily.  <.>f  thciic,  two  were  cock»  of 
a  aplendid  atatnrr,  and  cndovfd  vritli  an  inMtinblc 
reproductive  appetli«.  With  tlic  four  pullets  lliccaac 
was  quli«  the  reviVMf.  Oueof  t)i><:^(f  iierei'  laid  U.  oil, 
atul  the  ItirrH-  uUiL-r*  Ki-iier.illjr  |)ro[Uii.'<.vI  rt-ty  iniiiule 
e^gl  willir>iit  yolks,  n'ltlioitt  germinal  spnl.  aiid,  iti  ii 
word,  fll«rile. 

—  An  <-x|HTinii;iit  in  tii'jiiic  lileA  in  Uic  JttlTeraori 
pliysicnl  laliiiramry,  which  promii'CJi  to  be  *uiTf«fful. 
Au  uixlliiary  sMondi  cloot;,  with  a  woinleii  pentluluni. 
i\  coQlralled  by  tlie  iignal*  troiu  ibf  JlarrarU  eolk'jje 
obsnrvaiory,  with  no  i>thr'r  mnchAniim  ih&n  n  fini^ 
Hpriiig  connecting  ibe  iieitdultiiii  to  the  ArmHturo  of 
a  IcIcK*'"!'')  itintrumcul  iii  tliu  circuit.  If  tUf.  si|[nnla 
arc  Inlcrrnplcd  during  ihi-  day  or  night,  tiic  rrror  ol 
Lb«clock.  which  seldom  irxceedi  half  a  'coond  In  That 
tiiiw,  will  generally  In-  reciillej  within  an  hour  ot 
their  r<'cnrn"nt'<!.  Tin*  riHd  Ik  In  no  way  adectvil  by 
the  Irragalar  aignala  canted  in  KtoniM  by  ih?  inLcr- 
fftr«nM  of  the  Witt*,  and  the  regular  ImpuisM  con- 
veyol  at  intcrvald  of  two  tccondt  iacr«iue  but  iJi^blly 
tba  iwliig  of  tlio  p«ndu.liuu.  I'hc  attachment  can 
eanity  be  uiikIb  U>  any  ai-cciiids  ol<>ek  at  the  cost  of  a 
few  doUnn,  and  luiiy  bt  n(  intrrt;^!  tti  Ihow  intj>U-mnt 
of  the  rates  chanced  by  coaipanies  for  Ibe  iim  nf 
electric  illalv. 

—  Anide  frum  tlie  munlflceiil  cbariUmof  tbr  ^k-in 
E»t  India  niannvluHaly.nx t«tKlinxoT«r Ml  iinbrukrn 
period  of  elshtf-f  Lt  years.  th«rB  Is  a  aclentiflc  history 
eovftritij;  n  less  extended  period,  nlilvh  at  iblu  Uti- 
daf  ta  by  many  pcmDn*  forgotlAc,  and  tn  the  younger 
generation  it  unkutiwii.  One  visible  r«suil  of  tills 
■ctcnliRc  work,  nllhoni-h  tiieidriitul  to  the  more  im- 
porlaiit  objects  fir  Trliich  ilic  society  wiu  formed,  1« 
tbe  rare  elhnoloeiCJtl  collections  now  fn  the  etistody 
of  the  Peubody  Bcwloniy  of  science.  When  llie  mn- 
Miiin  waa  tranaferred  to  the  iruMee*  of  tlie  auuleniy 
In  iSffl,  Kuch  old  catalosiin  and  manuMripta  accnm- 
panled  the  specimens  as  were  supposed  lii  relate  to 
thecolketlona.  Tb«i<.-  were  tiild  aside  fora  Lime.  &nd 
furgottfrn.  An  examination  of  the  rnrlon*  papnnt  re- 
tvnred  lo,  clearly  ebows  UiaLan  oamcst  ipirSt  of  acien- 
tlfic  reaearch  pcrraded  the  early  work  ut  tbis  society. 
The  act  of  incnrpnralinn  i>lac<«  cliarilnble  objccia  of 
lhe«oc1(My  flrvt,  and  '  thr  pnitnntlon  of  n  knowledge 
of  navigation  '  second:  the  miiseuni  followed  as  ind- 
(lontAl  t(>  tlie  littt«r.  t*poii  ilie  fuundaiion  nf  ilii> 
Mclety,  blank  jimrtmli  n-rf  iminasliiitel.v  distributed, 
Milder  the  by-iawi,  to  "«tery  member  bound  to  sea, 
,  .  ,  In  which  ho  shall  enter  tJie  necurrcncc-a  of  bis 
voyigii  luid  particularly  hit  obacn'iktions  of  the  raria 


lions  of  ili«  compasa,  Iwarinm  and  itlstxncM  of  capes 
and  headtandn.  of  the  latitude  anil  longitude  of  ports, 
liJands,  roeks  and  alioals,  and  of  floondlngf,  tide  and 
eurrenta,  and  on  hU  return  •ball  return  (be  lamv  for 
the  u(c  of  lh«  society."  This  lall«r  claute  wai  in 
reality  meant  for  the  beaeSt  of  tlie  cummi^rciAl  titter- 
esUi  of  tbo  i-oiiiiiry,  wliidi  at  tliat  time  Urcclj  centred 
tn  Sa)«n.  Unny  of  t.hr  joumals'arc  beauttfnl  BXin- 
ples  of  neatness  and  flue  (wnmausbip^  and  are  einbel- 
llshtiil  here  and  iliore  wfUi  (liiigniniii,  naps,  drawInK* 
<if  cusxta,  and  evrn  vitli  sketches  of  native  rrafi. 

—  The  '  HK*  of  Lorn  '  i»  a  t«rm  applied  by  Mr.  U. 
Kaisrr  to  tlir  pi'riod  of  certain  rtllct  frhkh  he  has 
found  in  his  inrcsilgatious  of  the  Corel  and  Conail- 
lod  atjitions  on  Lake  Neunni'nnc  in  Swttiwrland, 
whi-n'  ho  tia*  Iwcn  nxcavalinu  i>mli>r  Ibr  aunplces  of 
the  liislorical  society  of  Neuenburg.  The  iV«i< 
Zdri-hfr  teitunff  of  Jan.  IS  states  that  he  found  a 
atraium  at  a  depth  of  from  UHQ  m.  to  1.90m.,  wliich 
cuntatneit  various  horn  objecia,— such  as  aniuleta, 
iru)i*.  knlvi-s.  datK«r»,  nmtliicks,  rin|[*>  hulliHii. 
bracelet*,  "liirld-stiida,  rt^; ,  —  all  i>f  which  wcr*  en- 
ilTUTed  either  with  dots  ur  with  stnlgfat  lines;  and 
he  concluileA  that  they  are  older  than  Uie  bronio  ot 
Mnnit  imjilemcnl*  fonml  in  nlmilnr  loraltUes.  Bnt 
some  iinpl«mi!iii,  pn-»umably  of  slnnti  or  metal,  mast 
have  been  employed  In  cutttug  the  bom;  and  cer- 
tainty u  ^ikIu  lind  Intrdly  ictvtis  ground  for  eucb 
a  wide  generalization. 

—  Two  important  lucpodiliunt  are  now  in  pro^resa 
by  RuKilan  trnvflkn,  —  lliat  of  Prji.'valsl(i  In  northern 
'Hilbet,  in  part  to  diMover  the  sources  of  Ilie  Yellow 
Hlvar;  and  that  of  I'otanltt  to  Dortb-wesum  China 
and  soiitli-eulcrs  Uongolla.  A  large  niunber  wt 
liaro metrical  obacrviil.IonH  have  been  lakeo,  which  are 
t»  be  wurki'd  up  by  Col.  ficlianilnmL 

—  A  full  an^ounl  by  Lleul.  Gordon,  of  th*  pK>ce«<l- 
ings  of  the  Hudson-Bay  oxplaring  expedition  of  1691, 
with  a  triLck-chart  of  the  *t«amer  Keptune,  and  a 
i-cport  on  iho  geology,  etc.,  of  the  illatrirt  TUited,  by 
Dr.  Robert  B«U,  who  accompanied  the  cxpcdiilon  In 
the  lutcrcvlA  of  the  GcoIo^caI  stirvc;  of  Canada, 
Im^'c  }tut  been  published  in  au  appendix  to  the  au- 
nnnl  T«port  of  the  Canadian  depiitunent  of  marine. 

— Among  r^icent  doaths  we  note  the  foliowiug:  Pro- 
fe»Bor  Laurilx  Esniark,  director  of  the  sooioglnl  mu- 
seum of  the  uiiivi^rslty  of  Cbrlsti&aia,  at  Chrkllanla, 
in  DL'cembcr.  I6&*:  Senrles  V.  Wood,  geologi*!  and 
]ial«onIolugi»l,  at  I.otidon,  Dec  ID;  Dr.  Phillpp  voa 
Jolly,  phyairim,  at  Mnnfch,  Dee.  !4,  in  his  seventy- 
fifth  year:  K«r.  James  Buller  of  Neir  Iteaiaiid;  \lex- 
ander  Murray,  director  ot  the  geolofiea)  survey  of 
Nrn-foundlatiil :  Alfred  Tylor,  lUilhropotof^t  awl  gc- 
olo^iei,  at  London,  Dec  31 ;  I>r.  I'Viedricii  von  EJIcin. 
professor  of  auiiEogy  in  the  iiniverdty  of  Prague,  at 
Pragtic,  Jan.  0,  In  hli  Bixty-«evrni1i  jvht:  Major-Gen. 
K.  Sonklar  ran  Insildten.  at  Intisbrnck.  Jan.  If): 
Dnpoy  de  LduH\  engineer  at  Pnria.  Feb.  1.  at  the  afe 
of  sixly-oiglit ;  K.  fl.  von  Banin)iani>r,  Mcrnarjrot  the 
Sr>ci<!i6  )iollandni»«  des  scicncet;  E.  C.  ftye,  librarian 
of  the  London  geographical  aoeleiy,  Feb.  7,  aged  fifty- 
two;  and  S.  U.  Thomas,  ineUllurjiist  at  Pari*.  Feb.  1. 
a^ed  thirty -four. 
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—  At  a  naiud  mi^tiiif  iif  lh«  Victoria  «nd  Nnw 
South  WalM  geographical  lorletlM  Ir  was  revolrad 

i  ihai  ifa«]r»honld  in  fntnr«  e&ll  ihemB^lves'Thc  Aas- 
trallan  gMgraphk  eonf*r«iice,'  far  the  puqKMi-  nf 
dlKuasl^  IperitKllcallf)  important  iiiat;cn  affecliiig 
I  Lb«  lal«r«flt  of  |^ograi)tii€  Hck-iitc  uf  Au^iUalla.  llie 
I  XATemDMinLa  at  Vlrlotin  and  yrii  South  WbIim  Itavt- 
rtch  placed  a  iboaMnd  poundi  at  tiic  illjinnal  of  Ihc 
genenU  sodety,  and  It  la  liitviided  lu  the  first  plsM 
10  UBdeitalce  a  tliorongti  exiiluraiion  »f  Stw  Guinea. 

—  Th*  erap«ror  of  <;*r(nniiy  ha*  conf^rrwl  fli*- 
"Ordre  jK>ur  l«  mWte  '  (vr  science  aai  aria  on  8lr 
Joseph  Lj*ter.  Cotii men  tins  <">  l^ii*  rccopiitioii  vt 
an  Bngllrli  Hurt:c»ii  wtiosc  naoM-  liu  fiimiibed  n  ncw 
Terii  to  ili«  tierinaii  1aiit;uui;e  niaci-  llie  IieDeficetit 
rHolta   qbutnoil  b;   hix    Niili>epiir   nia^iliciil    diiriui; 

^^llw  Francv-tJcnnnn  war,  llio  Lanci^t  oljserrcs, "  Not 
^Honly  is  Sir  Joa«pb  Lliicr  tu  \m  eonfp^ttutated  on  tltls 
^Hairl  of  til*  venerable  nnd  moot  illualriau*  eioperor, 
^Fbtit  IIi«  |>ror«»<ion  of  tlic  United  Kingdom  vlll  neog- 
U  nii«  ill  the  acl  a  gencruus  teL-ogiiiiloii  of  Ihc  cluiin* 
ot  Britlili  mrdlcal  Kieooe,  wliich,  it  ia  only  fair  to 
laj,  la  uot  neir  oa  iha  part  of  Grrmanj-.     Thedh- 

Irnvt.irj  of  vaecliuUioB  baa  Ijecii  moro  honored  In 
(romiany  tlian  In  bl«  own  country,  in  acvurdancv 
with  Ibfl  scripture  (bat  'mnnot  b^  t)ri>l(i>n.'  Thi- 
f|ulet  ftvoliitloc  la  turgery.  Involving  ihe  pra<^^tloI 
abolition  of  pTflemia,  hospital  erysi|)«lnj,  and  gan- 
grene, and  au  lufinitv  diminution  in  ilie  calamities 
of  surgrrj,  which  we  owe  to  Sir  JoMpIi  Lister  mon! 
than  to  anr  otlit^r  linitle  mnii,  in  a  icnlce t<i  ni.-tiikind 
not  qulia  on  the  same  scale  as  the  dhcoverj  of 
vaeclaalioii.  but  of  vei-y  far-rBaehlns   coniei|uen,c«. 

•  Through  IlM  slightly  discimlaiit  uMes  of  diplomacy 
IC  la  refnshtag  to  notie*'  the  hannotij  of  iritpniatton- 
al  grace  in  the  higher  regions  of  aelenoe  and  ot  hu- 
maeity." 

—  Some  intorMtlng  viper)nii-ut«,  acc•>^iing  to  tl>e 
Journal  of  the  Troii  nnd  ntcel  insLI  tuh!,  have  reeeotly 
l>e«n  made  for  th«  purpose  of  ilctcrmininK  lh«  rotpcc- 
tira  raluei  of  wet  and  dry  coal  for  the  evaporation 
of  watar.  T1»  rennlis  *how«d  that  imall  coal,  con- 
talnlng  HghlMii  per  esnt  of  nntiT.  and   nine  anil 

tiiii»e-t«nthg  pereent  of  coal-dust.  cva|><>rai nd  live  ami 
Mtvcn-tenth*  pounds  of  water  per  potind  of  fii^l; 
while  Ibc  Mine  amount  of  cool,  contalnliii;  tbre«  per 
cnt  of  watAT,  ovaporated  from  el^hl  to  ei^bt  and  n 
liAlf  piiUTids  of  water  |>«r  |>ound  of  fuel.  The  flgurca 
■bowed  that  the  emplnyiiuml  of  w»t  rnal  (pave  rise  to 
a  toes  of  from  fifteen  to  iwcnly-ftre  per  cmL 

—  The  programme  (in-  ibr  SbtiQield  aeieiilifle  ithool 
|eetur«a  to  tneefaaniet  for  I8SS  la  as  follows;  Feb.  IS. 
XorwaT  ai)<l  the  midnif^itnun,  lie*.  Dr.  C.  C.  Tlflany; 

'■Feh,  IT.  Sdeoce  ainl  U»c  gnpemntural,  IVifossor  Dii- 

LlVtl.i;  Feb.   lO,  The   prcseiii  coiiuncTclal   criaia,  Mr. 

|.\.T.  Hadk-y;  Fclh^-l.The  Aaiallccbolera,  Profoaeor 

twer;  Feb.  il\,  Tlie  aenaation  of  rolor.  Professor 

Jngi;  M.ireh  3,  Cobwebs,  Ur.  .1.  II.  GmcttOR; 

Th  5,  Ijifayeite.  Prof.  A.  M.  Wheeler:  March  10. 

iThe  patent  law  of  lb*  United  States,  Professor  Hob- 

Eln«on;  Hareb  13,  Commemoration  of  the  birthday  of 

Bbbop  Uerkeley,  Pc«*id«ut  Porter;  Uarch  17,  Tb<: 


siufac*  lifn  of  tb»  GuK  »lreani,  ProfeMor  TerrUI; 
March  19,  Map  projection.  Profe««or  Phillip;  March 
•J4,  An  hour  at  the  Loavre,  Prof.  D.  Caily  Kstoti. 
This  coun*  hft«  now  b(*ii  In  cslstene*  lw«tity  yeara. 
A  foe  of  ooo  dollar  Is  charged,  Uiat  the  uudkuMB  raay 
tie  the  better  cuaLrollcd. 

—Sir  Joku  LawessusseaU  {JltattJii  that  It  will  b» 
mora  |ircifltalila  to  tlirow  senu;;e  into  the  sea  than  to 
apply  It  to  the  land.  Hit  gmtinds  (or  saying  this  are 
that  It  will  supply  the  enonnotis  qaaoUUes  of  plios. 
phnto  of  Ilin«,  potiuh,  and  nllrogM  which  are  iie<(«- 
eary  to  the  csltteuco  al  ti>h<n,  but  which  exist  in  the 
i-ea  only  In  siuaII  <|uaiiUtJcn.  Tons  ot  these  com- 
pounds are  taken  from  the  ocean  each  jYor  Id  our 
flfberles  without  due  rotuni.  If,  then,  eiioush  or 
more  than  enuitgh  loniahe  up  for  that  annually  taken 
lint  ouuld  he  n-tunied  fn  Uie  tea  In  the  farm  of  sew- 
n^V  tbera  I*  liUle  doubt  that  incraase«l  proaperiiy 
may  accrue  to  tha  (l>heri<s.  Even  after  defecation, 
much  of  thcnitro^n  and  tuinenil  conetltueiils  would 
rctualn;  aud,  Inilml,  [bi«  dufecation,  or  else  greater 
dllullon,  ii  abaolulely  uecessar^.  In  or<lrr  to  prevent 
[he  deMructive  work  nlilch  lewage  naturally  does  In 
abKi>rbinK  thr  oxygen  whidi  is  neoettary  to  the  ex- 
istence of  flsbes. 

—  From  the  Journal  of  Ih*  Iron  and  steel  liisUlUlo 
w*  learn  that  Hr.  Payol  eoncludas,  from  hl>  expert- 
merits  reported  In  tlie  C^>nif>fes  rendiw  of  the  5ocl6Ui 
dc  riadiuirlo  niluiralc,  that  the  rise  of  temperature 
accompanying  the  obsotptlon  of  atnoepheiic  oxygen 
liy  finely  powdered  cimI  Is  the  chief  caiia>e  of  iia  spon- 
taneous com  ill  I  si  ion.  He  fliKts  that  only  a  tow  tero- 
piM^tuie  U  needed  to  Ignite  |>owdered  coal:  lignite 
li^nltiiig  at  \Zr/°  C,  and  anthracite  at  SOno  C,  am)  tba 
onllnnrj  varieii<M  of  i;oal  at  iot«rmedlat«  tempwa- 
lures.  The  avidity  with  which  the  niypen  U  ab. 
•oiled  IncreaacH  wt(b  tl>e  rl^e  i^f  temperature,  whleh 
Unnlly  becomes  lufflckntly  high  fi>r  icnitioii.  An 
imporianiparc  In  spontaneoiin  coiiibu.-<lt<>n  has  been 
ascrlt>ed  by  manyauthorliiosto  lincly  divided  pyrites. 
The  HUtbnr.  howKver.  on  kubjeeiing  this  mineral  to 
the  Slime  experlinenlnl  eondilinns  as  the  coal  aped- 
mei)S,  found  a  less  energetic  ai?tlon  of  IlM  BtmiMpfaam. 
When  gradually  heated  up  ta]IOO"C.,  pyrltoa  ani)  coal 
behaved  exactly  alike  till  a  temperature  of  185^  C. 
waa  reacbed :  froin  this  point  Uic  temperature  of  the 
pyrltca  remaineil  the  aaue,  while  the  coal-powder 
rapldiy  became  hoUffr  till  tlie  lgnltIiie-|KiluL  was 
reached. 

—  Dr.  Harrison  Allen  has  Tepiib)Ube«l  In  a  neal 
pHinphtet  1  Philadelphia.  flIuJHatnu)  his  Mtsavvii  the 
palaiefpapfa,  a  new  and  Ingenious  instrument  of  bis 
own  desipnii  hy  which  the  motions  of  the  soft  palate 
may  be  recorded,  Tha  instrument  ia  a  stialghl  rod 
einlit  inches  long,  wliidi  Is  pa«*d  into  the  no*c  so 
thai  one  end  rcsta  upon  the  upper  suKaoe  of  Ihe 
palate:  Just  <Q  from  of  the  noiie  a  wira  loop  encloses 
the  rod,  the  wirtf  being  suspended  from  a  lianil  paused 
around  the  hmul :  Ihe  loop  acU  as  a  fukmm,  so  that, 
when  Ibo  palale  is  ralml,  lb>-  free  end  of  the  rod 
movee  down,  and  these  movipmi-ntR  an>  reemded  Upon 
a  paper  moreil  by  clockwork  [kt/noyrajAlm).    Tltc 
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fitet  thni  lb«  tatt  |mlAl«  l«  rftlsed  ilunn^  iirtlctilatlon, 
•wxllnwing.  Add  cmiglilng.  Mn  tliiis  Ite  readily  demon- 
Btni(«<I,  Hiid  Ui»  lAtigth  n1  iu  p«n'>dii  nf  ucmc  and 
descent  ineMttreil.  Tlic  ixil«l«  i«  i(«n  to  be  mlM^ 
once  only  for  some  wurd«,  ivic«  for  otliere,  tbiee 
Umvs  fi^r  olhcn.  Tlic  numbers  n(  tlime  inollon*  axv 
Inritrlatilc  wltbin  ■  iMirrov  nngt  of  IndlvlduAl  Tnrl- 
Uion.  Tho  lti«truiui-»l  uffnra  n  raulj  meui*  ol  dr- 
lecUnx  piirnl;»ix  of  iIia  Mill  piilali>:  and  it  bi*  bt-eii 
BuggeBt«d  iliftt  It  niAy  be  niful»  nvkllftblc  for  Die  com- 
iwmtlve  atudy  of  )>Lonptk-«.  for  Ilie  iDRtnietlun  of 
th*"  dcjif,  and  fw  ItM?  fcnn&tlon  of  «  «yil«in  of  logog- 
mpby.  One  cariou*  rctiilt  wt  »cl«;t  lo  menlion 
from  li)<^  uktiy  detnllt  of  itic  faj^^r:  Iiaa  luullonof 
itir  imluti!  iK'ciire  in  sayln:;  'riiauiiiia'  tliAii  '[iji]iii.' 
lit.  AllrtiMUCxi'-'Xl  IhHlhfl  Maalkr  rffiTt  rrqiiirtMl  fiiny 
be  one  cause  n(  children  usiinll;  learning  tha  (nrmer 
word  flr*l.  Like  all  Ur.  Allrn'i  worh,  tlili  alio  li 
aKr«llaii(. 

—  Ill  Ihe  series  of  lontiiiajs  of  VKitnologj  «dlt«d  by 
ProfAMor  Ayrtun  ami  Dr.  Wunnell.  and  pulilUlied  by 
tI«Mr>.  CmmII  a  Ctf.,  will  toon  be  publidied  a  work 
on  wMfih  And  elock  making,  preparorf  1>y  Mr.  David 
<llM|ptw,  tlie  vke-pKiidetil  of  IW  Urit.toli  liurvlogiral 
initltuN!. 

—  W«  iitidoniLiiiiil  that  PapiUn,  whtcli  wna  re- 
nio\'«d  a  yMT  i^  from  Haw  Vork  lo  rhflft()^lj>)ii--i 
witli  a  clmnge  o(  Mittor,  Is  now  pracllcallj  to  r^iiirn 
to  New  York,  a*  It  li  lo  b«  tDcrued  into  titu  Bulle- 
tin of  the  Brooklyn  cnlvajologlctti  club.  Uoth  (hc>c 
nninm  will  be  dropii«d  at  tlic  clow  of  ihc  tctcntli 
Toliimf  nf  tti<>  Riillt-llti.  rn  April  iit^xi,  and  a  new 
•cries  ooiunwnced  undor  tli'i  litlu  of  '  KnlomoloEirn 
alir  Ain«Hcaiia.'  a  nionihly  Jaurn!il  of  tweiilj*  pagpB. 

^TIm  Journal  of  Uie  Iron  and  st^el  iuatllulc  snniA 
np  tho  known  diitribiiUoti  of  Iron  on'  in  iiorlI>-w«l 
Africa  as  follows:  "In  Morooco  llivre  are  bols  of 
Itamatitfi  of  con»td«rabl«  a!r«,  and  tbeir  continuity 
and  r«-app4<n ranee  Wi!awBrd«  ii  now  nn  asci'rlalncd 
fact,  Commencing  from  Ihc  Tuni»ian  fronlji-r,  th^ 
Uediterraneaii  waboard  olI«rt  Hn  abuiKlaDO-'  of  iMy- 
able  oro  at  nulons  polntA,  nml  tlii-.ie  dc]>iinlui  ncrr 
rery  extcnslvrty  worked  by  ilie  Itonjaiis,  formini:  in- 
d«*d  tlicir  main  iu|iply.  The  oio«t  producllTe  Alge- 
rian mlnpa  funilkli  n  sjuthlo  emtio tiati'  conudnbii; 
sliEty  percent  of  ferrniia  nxiiin,  nnd  a  hcninlile  coii- 
ulBliignlneiy-iwoiMrceiiiof  ferric  oxide.  Th^icom- 
potition  of  the  Al>;«rinn  tirv  is  esceeJiugly  unifonu, 
and  it  Is  almoftt  entirely  fn-e  fram  aulpliur  and  pho^ 
phorue.  Theac  bed*  rc^^jipi^ar  at  far  west  at  the  con> 
ttneeof  the  provlncos  of  lUhamlna  and  Dukkala  in 
Sooth  Mnntcco.  'rb«  dffposiUt  cy>ii.>>iat  of  red  tieio^- 
tlt»,  and  show  an  oHtcrop  of  tery  e]tten>iT«  area. 
Specimen*  brought  from  tho  Sahara  cararan  routa 
•liber  to  Tafllelt  or  Tlrabnctoo  prove  ib<i  re-appear- 
anceof  tIiCMiron-or*bei|aK>uthof  the  Allajran(;es." 

—  Th«  Brookvllle  (Itid,]  «»elety  of  natural  history 
proposes  aoou  to  l&>ue  a  bulletin  coutainins  articles. 
bj  mAmb^n  of  the  •oclety,  on  the  natural  hlitnry  of 
■onili-CMl^Tn  Indiana.  Mr.  W.  U.  Fojcei  of  West 
Columbia.  W.  Va.,  has  i'i-«»eittvd  thu  tvclcly  a  large 
onllfcLloo  of  arrbcological  i>(iecinicn)<,  inctudins  one 


of  the  fliiesi  leriet  of  hematite  Implemenu  In  Ul« 
L'dIImI  Stalest  The  tndely  la  eoottniilDg  Uil«  wlB> 
ter  Uie  courses  oS  fr««  lectnrw,  d«roUd  to  tduttUle 
subj«cu  of  ]>opniar  intere"L,  whleli  it  bas  foroiOTljr 
supported.  Tlii^  •econd  of  Iheie  lectnro,  va  the  an- 
eiciit  veselAtion  i>f  the  kIoIw,  wm  glveD  by  Joseph  F. 
JaiDM  of  Cliiclmiall,  on  Jan.  ID;  and  ibe  tliiixl.  on 
poluina.  b)'  Ur.  J.  U.  Lloyd  ot  Clnchinatl,  an  Fiilx  3. 

—  Mr.  J.  J.  Thoin*on  i»  to  auccwd  I^rd  Itaylcifcb 
an  prof cssor  of  pbyslcsat  the  unlrcrsliy  of  Cambridge. 

—  Mr.  D'Arcy  W.  Thomp'on,  fonnerly  of  Trinily 
oollege.  Cumbridse,  baa  been  elected  professor  of  bl- 
oloCT  in  "nnln-rsll.y  nillcp!  nf  Duiidi^. 

—  With  llio  nnmbcr  (or  ISA'i,  Ihp  ln.^1tag<^melrt  of 
lilt*  y'ntrt  jiihrftuvh  f>lr  rttlnrraio-jir,  ■)ffjt</;ilt,  wnd 
liatarani'ttinilr  [lauvn  into  Ibc  handn  of  ,\T,  Ilaucrof 
.Marliurg,  W.  Dnmes  of  Uerllii,  and  Tb.  LIcblsch  nf 
Kftiilg*berg. 

—  Tlie  miHlrrn  iiiatliL-matlclAi)  Hods  tiiu  space  ot 
iliree  ditncR^intis,  In  wliicli  oui  visible  nnlvcrec  Is 
cunlainecl.  CHilrvly  UHiciiniractedfnrhlsciiticepLloDi. 
and  Is  obliged  Kj  iiiiaelue  a  «inc>i  nf  u  ilitneniioits  In 
iirdi^r  tItnL  Ids  fancy  amy  Hod  room  to  ilispori  ii^elf. 
Bill  il  1b  a  n#w  idea,  on  tbe  pan  »f  the  ii«ve)lst,  to 
raske  the  ootLcepiioiii  of  iranjie<^ndenUil  geomeiry 
llie  bnsii  for  an  anintlog  story.  'I'latland.arotMUM* 
•  >f  many  dlmcntlons,  by  A.  Scuwre'  (Boston.  Hobert* 
firallitTs,  IBST)),  jj  In  inlisuncr  n  divtcripilon  of  life 
na  a  KrunieKT  rril^ht  Imaflne  it  lo  tic  In  opace  of  one, 
two,  or  n  dimentions.  Kcadem  of  '  Alice  behind  th«> 
looking-^lasB '  \\\l\  nut  fail  lo  ni>tl<-e  the  reseniblniicc 
of  tfat!  praaunl  work  l'>  lliat  singiiinr  play  of  fiiney. 
(:iiriou«ly  enough,  a '  tcieiitiflc  romance '  on  ibe  fmirth 
ilinieiisloii  is  Jnit  now  aTinaunc«<l  in  Bnglnnd  by  C< 
11.  Hinton. 

—  A  new  application  of  the  sleclrlc  Ii(cht.  dftvji 
iind  used  by  W.   E.   Waters  ot    Omnge,  N.J.,  iS 
luipmvenK'tit  on  the  dIiI  style  of  illutDitiaUon  in  I 
luXronomieai  aliserrnlcr)'.     It  cun:>l)Li  of  n  small  M 
ranilesccnl    laui|>-bulb.    about   threr^-i uarters  nf 
ini'U  in  diameter,  placed  in  Ihe  end  of  n  cylindri(| 
hnrd-nititu'r  handle,  four   inclien  liiiiii,  with  a  pii 
button  on  Ihe  siilo.     A  (legible  win?  oord   ronne 
Ihe  apparatus  wlUi  tlie  bnttery-wlres,  and  enables  tf 
operator  lo  carry  Ihi*  '  electrle  lantern  *  about  io 
band,  ready  for  \.ne  nl  any  niomenU    Tbi>  lamp  b| 
been  Used  by  Mr.  Waten  nlKiiit  two  years,  and 
proteil  merely  natlstactury. 

—  It  Is  announced  that  Mr.  WltllAm  CaoHroii.  ' 
has  giien  much  Ihtic  to  Ihc  rxploratkin  of  Ms 
eoiintrlr*.  ban  ju!>l  prepan'il  at  Singapore,  r>n  a  i 
of  halt  an  ini;h   In  Ihe  mile,  a  liirce  and  elabor 
map  of  districts  recently  ecplored  by  him  In  Sell 
por,  Ulu  .**elangor.  Sunpl  UJnng.  ami  other 
nf  the  Malay  peninsula. 

—  I>r.  It,  NewhiUM,  a  yonoaflennnn  phyairlan, 
■"eiurned  to  Berlin  after  extensive  exjilorallons  an 
the  South-Sea  Islands,  and  tiaa  read  a  report  ot 
rvj«Arcbes  before  tbe  Berlin  anthropological  to<l4 
Part  of  hlf  ethnological  coileetlon  he  has  pretenl 
t»  lh«  Berlin  iniMeum. 
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COJUitEffT  A,\D  CRITfCtSU. 
I'hk  i!(criu5Ku  tkvoT  with  wliicb  the  oro- 
•pcnic  llicurr  of  cartb<|unkc3  —  the  theory  tliHt 
r^ards  eaTlh(|iiakee  ns  tlie  ctTect  of  distui'b- 
aaoee  dn»  to  luouuulu  gronlli  —  bus  b«€ii 
looked  upon  in  recent  yenrs  inn»t  Ix?  nccouiiled 
a  dixtinct  gain  for  jilijfticnl  geol<ig\'.  Tlie  vol- 
CAmc  tiicor>',  uow  rottonolly  limituil,  hu  long 
\*eoti  inon>  popular.  It  is  not  long  nincc 
Mallet,  vrlm  has  bveu  nicli-ly  ijuoted  us  an 
authorit^r  on  tlie  qu««tion.  couiiiiilU-d  hiiiisulf 
to  the  narrow  statement  Uist  "an  earthquake 
ID  a  nou-vok-unic  rc^ofi  may,  iu  fact.  l>c 
ricwed  OS  an  uncompleted  etTort  to  csul^liali  n 
volcano,"  ultliotigli  lio  aAyrwards  litld  u  brusUer 
I  opinion.  Lyelt  wrote  in  tlie  Inst  edition  of  tils 
'IMnciplen'  (1876),  very  much  as  in  hh  fir^t 
(1800),  that  "tlt«  principal  caumu  of  the  vol- 
cano  and  tli«  oflrth([uake  arc  to  a  great  «xL«nl 
the  Rame.  ami  oonnecteit  nitli  tliv  devolopmenl: 
of  beat  and  clieniical  action  al  various  di^ptlu  in 
the  ioterior  of  the  glohe."  More  lately,  Daii- 
lir^e  niaiiitaias  a  similur  rictr.  even  after  refer- 
ring to  the  suggestions  of  Daiin.  Siio!t«,  and 
llriin,  and  oonclodcs  iJiat  "  eurthquakcii  seem 
to  be  like  stilled  uniplioni*  wliidi  do  not  find 
.10  outlet,  about  ns  Doloinieu  thought." 


)tie  of  the  dilcf  reasons  fot-  ex.igget%ting 
'value  of  llie  volcanie  to  the  neglect  of  the 
rorogcnic  theory  liaa  been  the  itnpro[H>r  rending 
I  of  earthqnakc  inajM.  The  lunp  euiistructcd  by 
Mallot  iu  lit.'tH,  t>till  the  beat  of  ilA  kind,  i.'^ 
very  commonly  'luoted  as  showing  a  goneral 
I  iignrement  in  the  disLribntion  of  volejiiioes  and 
i  (•arthquukea  :  btil  it  ia  ijtiite  iitiivan'antahle  to 
I  include  tbc  nell'^hnheti  Ti-gioni^  of  Spain  or  Uii^ 
,  AI)W.  for  exaini'le,  iu  the  volcuiiio  district  of 
[Uw  Mclltcrranean.  The  shocks  of  denion- 
'  Blnibly  volcanic  origin  seldani  extend  far  fi-om 
[their  ccnirca :  the  eruplitms  of  Italy  do  not 
[disUirb  the  adjacuol  countiie-'^.     In  the  Mp» 

Ka.M».-UM. 


tbemaelves   there  Is  now  no  volcanic  action 

whate%'er,  nor  lias  there  been  any  of  sigQillcaDl 
extent  at  any  time  in  their  geological  history,  ao 
Air  as  it  is  known.  It  is  altogether  grattntous 
to  «iip]x>8c  that  the  frequent  tremors  felt  there 
raHiilt  from  concealed  volcanic  explosions  ;  for 
they  find  sutllcient  exphination  in  the  forcea 
ihat  have  ma<le  Uie  nioiintalns.  nhlch  are  un* 
douhteclly  still  growing. 

Another  cause  for  the  former  neglect  of  the 
orogcniti  theory  was  the  almost  universal  belief 
that  mountain  ranges  had  been  tilted  up  or 
bun»L  out  by  expansive  force  fi-om  beneath. 
iuateati  of  »<|ueeeed  aud  ciiished  tugetJier  by 
lateral  cuiuprv&siou.  aa  is  now  widely  accepted. 
The  difference  has  been  coneisely  cxpreMed  by 
Stur  of  Vienna  :  formerly  it  wax  '  gebirgsblib ;  * 
now  it  is  'gchirgsachuU.*  Of  coune,  aa  long 
as  geolugrsta  vten:  generally  of  the  mind  that 
moaatains  were  prodQce<l  by  uplift  from  be- 
neath. It  wsm  natural  to  iiMMoeiatc  aurfaoe 
shocks  with  sinothenHl  volcanic  action,  whether 
eruptions  followed  or  not;  liut,  with  the  diaap- 
l>earance  of  tlu-^  idea  of  uplin  as  applied  to 
UQcnntain  ranges,  it  is  as  natural  to  refer  cartb- 
treuiors  In  noQ-voIcanlc  mountain  rt^lons  to 
tlie  eivshing  forecH  that  [}rodu<-e  Die  diaor- 
dercd  muuntain  stnicturf.  There  is,  indeed, 
uow  sometimes  seen  a  diaposilion  to  go,  jicr- 
bape,  too  far  in  Ibis  reaction,  and  exclude  vol- 
canic action  H'om  nenrly  nil  aharc  in  causing 
eartlitjuakea.  Some  of  the  Ivnglisti  obsen-ers 
in  Japan,  a  volcanic  region  par  acoeiituoe,  arc 
oftbia  mind,  and  attribute  (he  numerous  suinll 
shocks,  even  there,  to  Klruetnru]  and  not  to 
volcanic  diatiirbanee.  It  in  a  ditDoult  matter 
to  decide.  Indeed,  the  study  of  cai*Uii|uakei> 
must,  in  great  part,  long  reiimin  in  a  two- 
thirde  condition.  Observations  arc  j)Icul)flii, 
hypotliescK  have  never  t»ocD  lacking;  bnt  verl- 
licalion  can  liardiv  ever  be  attained. 


TiiK  LAUK  Of  fmal  and  convincing  vcriRcatjon 
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of  hypollipticsl  iiiews  han.  however,  not  pre- 
vented attempts  At  tbc  prediction  ot  cuth- 
qiiflkcfi,and  the  carthqUHbe  propbot  nmat  liavo 
bis  uM-'atioii.  F:ill),  an  Auslriiu).  Ilguri'd  in 
iJiis  rAle  iM)mc  .veurs  ngo  wli.h  sucli  ainmreiit 
!5i)cce98  as  U>  inspii-c  an  ItAliiiii  udmircr  to  com- 
pose a  sonnet  h«g^nning 

'O  ooui,  chenon  puol  lu?' 

More  recently,  Copt.  Dolaiinay  of  tlie  Kreach 
mftrine  artillery,  anil  vvidcully  n  very  dilToi'otit 
inau  IVoiu  clie  i^tnineut  mathematician  of  tlie 
same  iiainc,  made  sonHtbing  of  a  stir  by  liis 
prrdictions.  Id  spite  of  severe  (.-riticisms 
frona  Faye  am)  OaiibhSe.  he  persisted  in  insiii- 
taining  tlint  UtL>  Kriil<.'itu»  otilbiiret  rc»<iilUid 
from  tli«  coniuiiriioi)  of  Ju|iiter  and  llie  swarni 
of  August  meteors,  as  lit-  had  rorta»wa  it 
nould.  Worac  tbnu  tliis.  he-  iinnouuces  n  more 
violent  'apismio  tempest'  in  l^i;..'{,  vflitm  Mk.- 
malevolent  Soturii  \emls  a  litiud  ;  and  colo- 
uisUi  in  Java  are  reported  to  Ijc  Iroiiblt-d 
Ihercliy !  Another  method  of  forecaating  ia 
dineovcreJ  by  Mr.  Charles  Zenger,  who  finds 
Uiat  electric  and  magnetic  storms,  nuronic, 
tempests,  eanlKjiiakei*.  and  volc-aiiir  cniptiona. 
—all,  rinaply  enou;cli.  result  from  ii  »iiigU-  cantte, 
whose  cycle  of^recs  with  a  seini-rotntton  of  the 
flun-  Nothing  of  this  would  tic  worthy  of 
montiuii,  had  it  not  )»ol>erly  apjH.'areil  in  the 
Compte*  rendua  of  the  Prench  at-atlcmy  of 
sciciiccH.  where-  it  Is  airily  entered  under  tlie 
heading  of  'mutvorology.' 


A  itiu.  1-  HI  iiK  i [itiodncetl  into  the  legis- 
lature of  Masnachimetts  tfi  rirgulatc  the  praclice 
of  medicine.  It  is  framed  closely  upoa  lho»c 
already  in  force  in  aeverat  states  in  the  union, 
such  BH  Illinois.  West  Virginia,  Alubamu, 
North  Carolina  (Ohio,  Maine,  Pennsylvania, 
and  TexaA  have  bills  under  consideration) ,  and 
provides  for  a  board  of  medical  examiners  who 
shall  not  bo  coniiceted  with  any  modieul  sehool. 
They  are  to  be  ap[x»int*d  by  the  governor,  and 
their  fuuelSoii  wdl  he  to  ift»uc  licenses  to  prae- 
Use  medicine  or  dentistry,  on  the  bants  of  a 
diploma  from  some  legally  orRanixed  medical 
college,  or  of  ten  years'   praetieo,   or  of  nn 


exsminatton  of  an  elementary  &nd  pr 
Character    in    anatomy',    sui^cry,    chemistry," 
pathology,  obstetrics,   and   dentintry.     Alter 
July,  If^i^i:.  alt  candldal«8  are  to  be  examined. 
Tills  boaixl  is  to  he  endowed  with  legal  poweia 
^tiiltleicnt  to  carry  out  the  purposes  of  this  act. 

it  will  be  »ati<'cd  that  this  hill  Is  not  ft-auwdj 
ill  the  inl*?restB  of  any  so-ealled  'school* 
*  p:iliiy,'  and  contains  no  nllusioii,    direct 
indirect,  to   [xjiitta  in   dispute  iMttwecn  auch^ 
schools.     The  necessity  of  some  such  bill 
the  inierests,  not  of  medical  science,  but 
oniiuarj'  deceney  and  humanity,  is  probably 
linrdly  appreciated  by  nioit-  than  a  small  IVbo>3 
Uon  of  the  commimity,  even  of  Uie  more  intcl-J 
ligent  portions-    One  olWn  hc&rs  cxpreeaioua 
used  implying  that  the  user  supposeJt  tliiit  si 
diploma  eoiift-i'M  the  right  Ui  |)nictise  medicine,! 
while  the  fact  is  tliat  nothing  of  the  sort  is 
iioticsiiar^'.      The  privilege  ot  giving  (or  sell- 
ing) meilittnl  advic(>  to  one's  nciglibor  fa  »• 
gardeti  by  tlie  slate  of  KlussachuseUa  as  one 
of  the  mo8i  fUiuhimcntal  and  inalienable  o( 
rights,  and  on  a  par  with  "  ttie  right  to  lifu, 
liberty,  and  the  pursuit  of  happiness."     Tb 
only    medical    Ciinction    for    which    this    stat 
legally  deniaiuls  even  the  pretence  of  n  medics 
uducaiiou  la  the  signing  of  eerttficalvs  of  in-* 
sanity.      The   praclict  of  medicine,   surgery-) 
nnA  obet^^trics,  with  the  right  to  sign  ccrtificat 
of  iltiith.  may  be  legally  ns«unie(i  byanyhors 
ear  driver  who  suino  i-okl  day  fecift  that   liii 
profession  demands  too  mtich   personal 
[toflurf,  steps  from  his  platform,  putit  up  bil 
eign  with  an  '  M.D.,'  »nd  waits  for  i>atiunt 
If  he  publicly  calls  himsolfn  doctor,  ho  is  logal( 
one  ;  aiKl.  if  ho  escajiea  a  unit  for  malprnctieaj 
the  law  ctmnot  touch  him. 


This  bill  «ni  Ijartlly  be  objcctcil  to  as 
strict  by  any  physicians,  exix'pl  of  llic  cL 
just  described,  or  those  immediately  above  it 
or,  on  the  other  hand.  t>y  that  portion  of  tin 
community  drawn  from  all   social   rankti  wh< 
consider  L-dtic^tiou  as  a  jiositivc  drawback,  ntv 
medical  knowledge  as  a  beavcu-bura  inspirft>] 
tion.     JIosl  persons,  however,  who  jwilrouii 
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tliia  cla»s  nt  proctitionera  do  90  out  of  pure  ig- 
aormooe,  and  they  bavc  a  rigbt  to  ask  that  the 
law  shall  gi\-«  tbcm  ftomc  prot««tion  agnlDst  too 
^ross  iupoation.  Tlioae  who  object  tliat  this 
bill  IiupoMfl  tb«  very  miuiiDuiu  of  qiialilicaiioii 
(and  anj  who  know  how  brief  a  study  ami  liow 
limited  knowledge  a  di|)lonia  from  a  *■  legally 
qualified  mcdicnl  collfigo  '  nmy  t«slify  to,  will 
be  very  apt  to  tuokc  Ilia  L*riticism)  amy  be 
■  reoalndetl  thai  lipgiuniiigs  mu8t  tw  smal) ;  that 
the  public  is  not  yet  educated  in  tliia  intel- 
ligQnt  «tatc  of  Maaaachuectts  to  bcUevc  that 
the  ignorant  patients  arc  entitled  to  any  protcc- 

Ition,  or  Uint  the  ignorant  doctom  are  not  en- 
titled lo  the  eame  recognition  a*  nny  other 
bosioess-nittn  piiriiiiiiig  his  railing  under  tlie 
disadvantagos  of  tho  lack  of  early  c(iucatJon. 
It  will  be  iiulice<]  timt  an«r  lB8t>  the  board 
will  examine  cUl  applic:int«;  and,  although  it 
conaot  piirif^'  as  much  a»  might  he  desirable  the 
preaent  body  medical,  yet  it  can  then  guard  iht- 
gBt«B  i^iDst  future  iutnisions  of  igaoratnuses. 
The  slreoglh  of  difTeieot '  schools  '  of  medicine 
will  uildoiiht«dty  compel  aomo  diHtnatfifii!  n»Ho- 
cimtions  upon  the  lioard  of  examiners  ;  but  the 
unportancu  of  the  iDtereolH  to  bu  wiYed  ought 
Hto  sUfle  jcalutisiea,  and  override  etiquette. 
^PuKficalJon  of  the  profession  can  but  tend  to 
Its  unificaLion  and  to  the  development  of  the 
trath.  If  WK  Clin  be  assured  of  a  competent 
knovrledgu  of  the  fundamental  medical  sciences 
in  all  mho  iimlortake  to  practise  it,  mere 
■-  patbies'  and  fads  must  inevitably  die  out 
within  the  profession,  and  outaidc  of  it  can 
bavo  little  practical  weight. 


JoDCDCo  HtOM  wliat  the  hniiomry  curator  of 
[■tbe  loMcb-collections  of  tiic  uationat  musvuiii 
[writes  \a  to'day's  isauc,  there  is  no  ira{K>rtant 
I  difference  between  his  views  and    those    lo 
whoite  words  he  bus  objected.     All  agree  that 
ooUeotioiis  of  Insects  need  vigilant  and  unre- 
mitting care,  and  that  any  museum  wliicli  does 
iiol  guarantee  that  core  is  no  6l  depository  of 
tvaluablc  coUeotiona.     The   question  whether 
Ibc  DBtional    museum  practically  olTers  such 


guaranty  Is  a  nice  one.  Judging  fi-om  tlic 
past  history  of  the  national  ctdlections  in 
gcDcral,  one  would  unheiiitAtingly  say  it  did 
not.  Jiidgit^,  fhrther,  from  Mr.  Riley's  own 
statements  of  the  pment  cundilion  of  things, 
the  same  answer  may  fairly  be  given;  for  11 
large  and  growing  collection,  already  one  of 
the  moat  important  in  the  country,  with  no 
person  in  charge,  or  working  under  dinMition. 
whose  services  tiie  museum  can  command^  la 
plainly  not  a  place  which  has  ony  Hglit  to 
invito  tlic  dC[>DSit  of  unique  objects.  Not- 
withstanding thin,  ttie  reoeut  growth  of  the 
museiuu  gives  large,  one  is  tempt4Kl  to  say 
abundant,  hope  that  what  has  bi-eu  aocoin- 
pliabed  moans  not  only  permanence,  but  prog- 
ress ;  that,  dependent  as  it  is  absolutely  upoii 
annual  congressional  appropriations,  those  will 
not  entirely  fail,  since  its  hold  upon  both  popular 
and  congressional  favor  is  such  as  to  command 
respect  and  a  certain  amount  of  support. 
Though  it  may  sntfer  t«mporary  curtailment  at 
limes,  it  is  already  tuo  strong  to  sutfer  long 
neglect  or  to  be  overthrown. 


Nor  must  we  (brget  that  it  shows  bcceby  Its 
very  right  to  exist.  In  no  country,  more  than 
iu  a  republic,  have  inslitutton«  been  mori- 
severely  subjected  to  the  law  of  '  the  survival 
of  the  fittest.'  With  rare  execptlons,  all  llie 
scientilic  bureaus  of  the  government  are 
dependent  for  very  life,  from  year  to  year,  on 
tli«  will  of  the  people.  'Ilie  ooast-surrey 
even,  with  its  extensive  corps  of  picked  men 
and  all  its  refinement  of  woric,  iinsiirpassed 
by  that  of  any  similar  body  elsewhere,  exists 
by  virtue  of  an  annual  ap))ropnulion.  How. 
ever  foreign  this  may  be  to  Uie  administralivv 
ideas  of  Rnropcan  nations,  it  Is  thoroughly 
ingrained  in  our  policy,  a  piece  of  the  unwrit- 
ten law  of  the  land,  a  substantial  \}UX  of 
democratic  life.  If  through  its  agency  the 
scientilic  bureaus  of  our  guverninent  have 
reached  their  present  sbitus,  and  their  work 
has  received  such  generous  praise  abroad, 
even  to  self-reproach,  lt>  what  may  we  not 
look  forward  when  we  consider  that  they  Iiavo 
gained    their  present    standing    throng    the 
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a<ilion  of  an  undying  unlvor»ftl  law  which 
places  before  Uiora  two  nHernatLves,  —  prt^resit 
ur  (tenth ! 

Kut  lo  rolnrii  to  ttiR  practical  rjui^slion, 
wbeliier  the  iinlionol  muitcuiu  is  a  fit  placR  for 
the  present  depixsit  of  unique  coUoctiona  of 
periithiibk'  wltjecls,  we  may  bjij",  that,  white  tho 
fiitnre  of  the  mneeiiHi  scpma  to  be  assured, 
we  tiuTQ  no  snfBcicnt  hiatoricaj  ground  tor 
lielief,  that  it  will  reach  staMlilj  vr  illioiit  aerioas 
lapaes ;  and  tJiut  until  it  »iippor(it  a  competent 
salaried  cliief  of  its  entomological  ilcpartmont, 
with  at  l^ast  one  paid  asaiRtant,  it  stands  in 
no  position  to  inritc  the  donuliuii.  or  U>  wnr- 
rant  the  pnrobaac.  of  a  single  valuable  col- 
lection tif  »uch  iicmlmbk  objects  a4  iiisi'cts. 
That  the  litne  will  come  whon  it  is  ppoperij* 
cqaippcd.  we  cannot  doubl;  that  it  alioidd 
reach  it  through  the  sacrifice  of  Mr.  Riley's. 
or  of  any  other  choice  collection,  wonld  be  a 
bnrning  aliaine:  tbia  is  the  immediate  risk. 


LETTERS  TO  TUB  EDITOR. 

%•  Cbrmj»o4t*Utir*rtgufi*rdloirattTli/oipvilliU.     7Af 
MrlMr'*  tiamt  In  ia  all  c(ifr"/>iir*J  ai  prati/  a/  goad  /aUh- 

Tbc  voice  ol  seipeata, 

Plior.  0.  II,  lliTOnC'-.T'K'e  not*  in  No.  l(Mbrin)i»  to 

mind  a  fnct  noteJ  Id  iny  labiimUify,  wliti-h  mtiy  Iih 

of  int«reit  to  lierpetolo^lsu.     In  Hit-  uutumii  uf  l>.s;s 

a  friend  brought  to  mc  two  niucnilWiit  livliit;  speei- 

geiiH  of  Uiu  common  prairie  bull  auskc,  PUuiipliIn 

ajL     I  gave  them  tlw  freedom  of  my  loiMiirp-rtioin, 

*«Bd  they  "oon  made  ttienu*liK>a  p«rfoclly  nt  iiorait. 

Onaday,  while  working  with  n  large  inihicl  ion-coil, 

I  b«t]ioii(Flil  me  of  my  fliinkee,  and  cnuRht  Hw  \»i^vr 

SU  InnKth  waa  about  Atc  frtll,  ami  {iw->ril  :>  power- 
I  riinrKe  of  electricity  through  hi«  spinal  cvliiiun. 
A>  tbc  circuit  WH*  broki-n  ami  niiul«,  I  was  mni-h  aur- 
prbed  [«  li«Ar  B  faint  lliniiKh  perfHlij  <li§tiiict  cry 
from  bis  ^iiakivtliip.  My  uuIm  made  at  the  time 
»peal:  of  thU  sound  as  Hiinilar  to  the  voice  of  a  young 
papjiy. 

Utirlnj:  a  period  of  a  month  or  more,  this  txperi- 
luent  wa»  f«peat«il  with  '»n«  nr  thn  ntht^r  nf  iliew  tt^ 
p«nts,  and  atwajm  with  this  cry  of  tiaiti  or  anger. 

Jl.  H.  NlCHOlJlOIT. 
Unlteralty  u(  ^<1>mta,  Feb,  11. 

The    ooUeodoa    o<    inaoota    is    tlte    naUoaal 
mitseum. 

In  reference  t«  my  ri^marlai  on  lln-  Al>ove-nani«d 
RtibjMt,  your  explanatitiii,  llial  you  weaiit '  thv  jtor- 
jictual  care  of  va]unl>k  culli-clii>as*  (Pl  26),  nn-vta 
iny  crttldim;  and  ilntri!  would  Iw  no  need  to  recur  to 
Ihp  Hubjcct,  wi-n  II  not  ft>r  Profuasor  Pomald'a  com* 
luuuicadoQ  oil  the  »*mt  pag*.  n«  Mwn  aaya,  "  The 
national  mtueuta  hat  appolutati  an  honorary  curator. 


but  It  tnighi  as  well  he  wlihoul  one  as  to  hare  one 
wlioeceniirc  lime  i»  occupied  ol»rwbenr."  ProfoBier 
Fernald  »|H'Hkp  Iiirv  \viitiout  knonlcdse,  and  luulcr 
miiuip[ii<<tii-iiiiioiL  (if  till.'  fiicit.  Tbii!  liohOTMfT  eara> 
tunhip  uf  iimefiii  la  not '  won>e  (linn  ust^lu^s.'  and  the 
ciinilor**  tinii-  is  uol  wholly  '  orcupled  el»wbere.' 

The  organic  law  (Keviaed  itatutes,  f  UdO;  StatiiUa 
forty-Hftli  outigrdsa,  third  session,  chap,  IS^,  p.  XM) 
authorlxa  tliv  director  of  the  ontiEinal  mtiocum 
claim  any  collection*  miulo  hy  oiher  iloparlRurnt* 
tho  govemmout.  Thit  nnltonn]  nmoi'uin  ha*  a 
slaTilJal  Eln^proof  hiiitdinit.  and  n  *tabie  adminiiC 
lion-  Tlicdrpnrtcnrntiif  aj::ricu1ture  haaatltuler-l 
and  theiiilroiTii«trBtloiin1i!ir«!<  the  uncertain  ioHuence' 
of  noltlica.  Yet  cottnecit-il  witii  tli«  practical  eiiln- 
nologkal  work  of  tlte  department  of  acrlcniture, 
there  U  much  museum  work  proper:  xnd  since  IS^l. 
with  The  approTal  of  the  coinmlislnner  of  agricul- 
ture, I  have,  as  tJ.  S.  eniomoloKiitt,  liioknl  npon  male- 
rial  Accnmuiatcd  for  the  latter  !ii»tituiloii  as  bcloiu[ing 
to  Ihr  former,  and  linvr  freely  );iveii  my  own  tunt, 
and  (hat  of  my-  nssvutniiti  when  necesaary,  to  the 
eiitumoloitieji]  u,'»rk  drvulvliig  Oil  the  curator  of  laid 
national  muteuin.  The  two  positloo*  are  naturally 
linked. 

1  utu  familiar  with  moat  of  the  iosect-cillt'Clion*  of 
Die  ooiintry,  nod  believo,  that,  durin;;  the  pn*t  thr«e 
yearv,  morn  original  material  hwi  heeo  o(illecie<l  *3- 
pre»1y  for  l)i«  national  museum,  and  more  has  \jtra 
motnitrd  for  it.  than  (or  any  other  lii)ilituih>n,  not 
esceplini;  tht:  AEa-Mi  mti-euEii  at  Cambridge,  with 
ite  t-xceileiil  insect  departnieul  tmder  Dr.  HoKen; 
while,  Including  the  e>ollee(iAi)  of  tho  department 
of  B^cultitre.  ao'ii  mv  own  (which  Is  dwposlied  lo 
the  museum,  and  will  be  liurialed  nlx-never  such 
donation  la  Justified],  there  has  Iir-eii  by  far  more 
biographic  work  done  for  it  than  fur  aiiy  other  tou- 
SCUiU.  Etou  la  the  Uicro-iepldoptera,  It  U  probably 
next  in  extent  to  tliat  of  Profemor  Fernald.  The 
mre  of  mttteum  material  la  nf  a  twofold  oatare. 
'rht>  pieservatluit  of  vatiiable  typc-«oi lection*  reqiitrw 
vigilance,  bitt  Htik  tabor.  The  Iom  labor.  In  some 
instauces,  hc«towoil  upon  Ihcm.  Ibo  better;  at  loast, 
«o  I  tlinii^ht  Iftit  «iimm<ir  tn  witnessing  the  orerhaul- 
ingatid  tw-lahi-Iliii;;  of  Uroie't  eollActlon  In  tlie  lirii. 
ish  miisriim.  TIir  prfM-rviillon  and  class lllcation  of 
orlgiii.-il  niaierial,  on  the  contrary,  reiiulres  braiti 

tJlllr.   Itriil  TIII^HIIH. 

The  futura  ami  |ierpetual  care  of  lu  oittoinolo| 
cat  mtiM'um  cannot  l>e  absolutely  guaranteed  wltbc 
eiidownifnt;  but  ii|ipr^>|inatlan  lo  a  government  li 
sttliiiion,  though  deponding  OH  the  annual  action 
ciiiiKresn,  is  probably  the:  neizt  best  acciirlty.  Hen 
1  ajjree  with  all  Science  ha*  »id  as  to  the  need 
proper  and  huitilantiat  provision  for  tueh  future  cara 
of  the  insect  departuiciii  of  the  museum.  Wathing- 
ton  Is  (ui  becoming  the  chief  natural-hlatory  eestra 
of  the  country:  ana  the  national  muactmi  i*  making 
rapid  Mrlies  tonard  Justifying  Us  name,  and  offers, 
ou  the  whole,  a<  *ccuro  n  iwpo^ltorv  for  oollecUoaa  aa 
any  other  institution.  I  speak  of  the  musinim  a>  it  la 
ta.ilay,  and  not  as  it  bas  liu-eii.  Tlii--  nilAiippn-linn- 
nion  indieaced.  whether  an  oiii^rowtli  of  the  aniuimt 
of  Tiiitural-hlsiury  material  that  lia.igoiie  to  rack  and 
ruin  here  in  the  past  Iti  other  di'partinonta  a»  well 
as  in  eiitoiiHili.gy,  >ir  a  rehitlt  of  pPMent  riralry, 
eoriaiiily  not  jiii-iifleil  io-d*y. 

Protestor  Kerunld  truly  n-inarki  that  "  many  mt 
senin  officials  have  very  little  njiprrulallon  uf  the  vi 
amount  of  lalor,  rare,  nkill,  and  knowhitue  i 
i|tiired  "  lo  pn>pei'ly  manage  a  large  and  varied  inKcci- 
ooilecUon.  Ttiitigs  are  loo  oftt'ii  valued  by  their 
■lae,  and  the  pygmy  hugs  have  nut  onij^wn  popular 
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coaLcmpt.  Tbe  tail  of  a  wh^te  I*  no  wlM  moT»  com- 
pllcau-ii  V  rnciurally.  nor  -x  whit  mora  intemlinK  mnr- 
pholoek.-illy.  disn  itii;  stinz  of  a  bw;  but  it  occiipifD 
■a  Innnlicl;  crcatcr  »|ucv,  na<l  ia  more  ul^rioiu  both 
to  tin  gnxt  <A  iJli«earioti«  an  J  ih«  study  of  the  con- 
pcUnt,  —  a  (act  which  Lb«  manAgement  of  a  popular 
muMUin  cannot  afford  to  tgiiore. 

Tlie  itatioiial  irmwmn  baa  rcry  properlir ilerctoped 
kmon  in  i)io#e(l«parinieni«.  Illcc  Ichthyology,  gcoIoKT, 
[kod  ethnokcT,  wblcii  rccoivc.  Independviiilf,  cvrcrn- 
BMBt  al<l,  aii'l  thiis  [iimlfh  ttolh  worker*  and  malfr' 
rial.  If  oonipof  ih«t  othi^nlitiiarlineniji  hav«  ao  far 
bMaWl  witlimit  material  xiipiiort,  tliuae  peraoiii  feel 
■cut  Uk<  rooiplaintng  wliu  arc  faiiiiiiar  wllti  the 
oitiniata;  Intentiona  of  the  director  atut  bis  elDdeal 
Bi^taiit,  and  wUh  the  raat  anivunt  of  work  bccoid- 
pJUltMl  Id  organliKllon  and  irstnllalina  i>iiic«  th« 
bnlMlsg  was  conpleted.     C.  T.  Rilkit, 

f7on.  curator  <^  tumetM,  IT.8.X.V. 
WuMBfton.  D.C..  Fnb  11. 

H  Pliiatic  anow. 

A  plieuoineuoii  imw  to  mo  waa  otworved  at  lh« 
cloMof  il)«  nnrth-ovt  iKirralhi* noon,  which  thowiul 
Ilietwhetlro  (orc«  in  w<.<[  Know.  The  railing  tu  my 
porch  ha>  A  dp  (.inpinR  atioui  tpn  deuroea  each  way. 
Jty  atlcnUon  wiu  din-<:ml  lo  n  fvntorm  of  tmixr  stx- 
t*An  luohu  and  a  half  bclw«(.'ii  eud«,  tuid  K'v«u 
il^ndcep,  fontiMl  from  n  snow-rlblnon.  A^  U  left 
the  nUllni;,  it  wai  gradually  livlBtai).  so  tli&i  the  bot- 
tom of  tlie  loop  WM  In  a  position  the  exact  reverse 
H  o(  what  It  hod  held  when  upon  ihc  rail.    The  twUt- 

L' 

^1  ing-force  had  eiltendoil  for  »  mimbor  of  inches  in 
fm  e*eb  dln^itJon  In  tii«  part  thai  r«ro.ila«il  upon  th« 
raJL  Tliia  loop  hiiHK  freo.  *nd  tiioi-ed  over  an  arc  of 
fire  or  «lx  ddtrr^s  whvii  tin;  wind  sinick  ll.  It  was 
of  ibon  diimtion.  na  the  water  from  ilic  mil  Toclted 
tliecenlrc;  and  the  cad*,  a«  Ihcy  swurs  iMK-k,  yrvn 
tM«k«a  off  about  (our  In^hM  from  the  rail.  And 
■bowed  a  spiral  twitt  Hk-t  Uiat  In  a  tivist^lfil).  On 
the  next  panel  was  tfa«  «d<1  ut  a  former  loop;  and 
tUt  hung  free,  aud  mratureil  nearly  ten  Inches  iu 
length.  EnwABD  It.  Wii.i.i.\ms.  Juo. 

DMklrlinn,  Pnin..  fib  IU 

Heiedltary  maUormatioii. 

Kr.  E.  Brabrook  writiM  to  the  aocletj  of  aalhro- 
pology  In  FirU  an  account  of  heredliarv  hypoipadlas. 
Oral  reported  lo  iho  iMnert  hy  I)r.  LbignnL  The 
order  of  Inherilancv  li  as  follows:  first  gcocratloo, 
one  iiffcct«d;  *eeond,  one;  third,  titiir,  whoM  widow 
aftprwarda  married  a  man  untvEFeiTtod.  Thli  woman 
hadaeiwn  n>nt  — three  by  ber  fir«t  husbAnd,  and  four 

S'ber  aecond  hatband  —  all  affected.  I  will  divide 
eae  tterta  rans  laio  llie  llrat  and  second  wu  Of 
the  firtt  tJiroa,  one  died  clilldlois:  the  ottitir  two  had 
lix  too*,  all  ufacted.  Of  iho  second  f«I  wcro  horn 
dmn  s(Mi§,  —  four  affiled,  and  Kvan   anallecl«d. 
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Thr«e  sous  are  reporied  of  ih«  first  set  In  the  next  or 
»iith  generation,  two  of  whom  are  affeoled;  while,  of 
l)irc«  ions  be1r>nelng  to  ihc  M'coiid  let  In  the  same 
KCtienlion,  nan?  an;  affrcicd.  A#Idr  from  (be  great 
valiiecf  lueh  a coropttct  Mrka  of  wdl-Huilicnlicalcd 
facta,  a  Ter?  Inieruilag  question,  ofcrn  innotrd  among 
aU>ck-breeder«.  of  tb«  penuaiiciioe  in  the  eff>H!ls  of  firkt 
Impregtiatioa*.  receives  b<r«  a  partial  aniwer.  The 
ruanlng^ut  of  this  InSoeaco  (a  a  few  generations 
aboutd  also  be  cMrefully  alodled.  I  do  not  apeak  of 
Uk>  transmlMfon  of  lioredflarv  traita  of  the  male 
through  thri  mother,  Ixicaii*^'  t>r.  LingartI  do«i  not 
•eem  to  hava  Inolinl  amnnit  llii'  funnaitr  dcacwndant* 
for  CKMrnl Ilia teil  nialfomuitiona.     Otis  T.  Hamx. 

The  0«orgla  woadet-glrl  and  her  Ummib. 

I  read  «rUh  no  lilcle  inler»tt  the  article  witli  Uiia 
tlllu  which  appeared  In  this  Journal  on  Feb.  0. 

I  wna  ntJTilcgpd  lo  make  a  private  eA^miiialloa  of 
MiM  f.iiJii  Hurai,  the  person  iWerrfd  tolntlieartlele, 
fifi  ««vi-r:*l  [ic>-iui»n«,  in  Iho  prewnco  of  her  parenia, 
and  usually  of  her  bualnean-manaKpr.  On  one  occa- 
sion [  wai  pfTMiilted  to  make  a  ran-ful  vtainlnntlon 
of  lh«  vubjecl's  iihjslcal  develupuivnl,  aud  take  note* 
uiiuii  livr  iionujii  temperBturi!,  h<>arl-beat,  aad  respj* 
mtion.  I  found  her  to  be  a  hcalthf,  Inlelllgttnt 
country-Klrl,  ptump  rather  than  muscular,  presenting 
ncithlne  very  uniisiinl  In  her  coiisUiutlon;  and  1  cer- 
taluly  did  not  note  the  fact  tlini  I  ml|:ht  bo  abaUue 
bnniu  witb  a  'giant.'  The  mu>elo«  o(  her  arm  and 
foro-am  were  not  uiiusiuiiy  developed;  nordid  Ihry 
ataiid  out  proniIni>iii.ly,  ac  (beyda  in  aiiueular  aiib- 
Jecu  of  either  lex.  She  Is  above  die  average  «(atur* 
for  women,  but  docs  not  strike  one  as  being  eltlier 
exceedingly  active  In  movement  or  ororpowerful  In 
fnun«;  a*  to  lliti  formnr,  rather  th«  reverfte,  I  tliiuk. 

Of  tJie  rxporimont  with  the  tUkS,  I  «1iall  aimplv 
stat.B  llint  in  my  laua,  on  two  ocouians,  the  staic 
Byratcd  rapidly  about  ita  long  axia,  ohlising  me  to 
ijliit  my  hold.  Tills  wiu  oliserved  bv  other  pcnona 
iireaent  during  the  experimenL  In  Lhi^  t«tt  with  the 
hat,  Hias  Lnlu  stands  before  you  with  her  hands  ex- 
t«iid«d  horl  ion  tall/,  palma  np,  with  the  little  finger* 
and  ddn  touohing  eaob  other.  On  tbe  sortMM  Uitn 
presented  we  place  our  hat,  with  the  out«r  aspect  of 
the  crown  resting  on  tho  two  palms.  The  espcrl- 
mcntur  ia  then  invited  lo  lift  tbo  hal  off.  When  1 
iriiid  this  experiment,  the  hat  was  only  removed  after 
considerable  force  trsa  exerted,  and  then  came  away 
with  a  crackling  nolw.  as  If  charged  with  electricity. 
That  I'rofe*eor  N'owcomb's  cxpTnnntloii  would  uoC 
account  for  iJio  rr^uU  here,  I  would  say  that  I  kiiolt 
in  aucb  a  position  that  my  eyes  wcr«  but  a  short  dis- 
tance awny;  and  my  line  of  vition  was  In  thi>  same 
plane  with  th«  opposed  palmar  surface*  and  the 
crown  of  the  bat.  llils  latter  wa«  of  very  tight 
Uttnita  straw,  with  tbe  outer  perfpbcry  of  the  crown 
rounded.  Xow,  »)  the  form  of  this  surface  was  a 
hroful  ellipoi}',  with  a  nutji.r  asli  of  jiortiiip«  seven 
inches,  and  a  minor  nsia  nf  nix.  qiiii«  smooth.  It 
would  be  simply  nn  impomihle  fr.il  fur  Miss  Lain 
to  selM  It  when  iJic  dlauun'r  lii'twn'ii  the  inner  mar- 

gna  of  the  op|i»nIte  thenar  emlneueen  in  a  right  lino 
Icsa  than  six  Inches. 

Permit  me  now  to  present  a  test  which  Profeetor 
Xewcomb  did  not  witness,  it  consieiwl  In  standing 
Upright,  with  one  foot  In  advance  of  the  other  to  act 
as  abraco,  and  lioldlne  In  tbe  hands  with  a  Ann  grasp 
an  ordinary  chair.  This  b  to  be  done  by  scIzIiik  it 
at  the  rear  upright*,  about  where  the  b-^-k  j'anii  tiie 
bottom;  the  fonner  bving  towards  you,  anil  parallel 
with   your   anterior  cheat-wall,  a^Jmt  wblch  you 
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plan  your  elbom  M.  &  eoiivciiieiit  diftuuioe  ti\Mtn. 
This  poalUon  evIdeuUy  leavoa  a  tpaca  balweeti  roar 
eb««t  uii  Ui«  lHt«k.  of  iho  clikir  equal  Iti  longll)  to 

Jour  fore-armR,  which  mo  <>xIond«d  horixnntitlly. 
n»  Liilii  now  Uikn  1  position  tioBtd«  you,  niu).  hoM- 
liig  tier  btiJy  limrk,  nimply  plnns  t1)R  pUiititr  >urffti'i- 
of  her  hu)d  9U  tlw  Lmck  (if  the  ch*lT  on  ili«  side  to- 
wnrd*  your  boJy,  Aftera  few  inunieiil»»lieBe«ni» 
to  mnk<>  tht^clTort  lo  detach  b«r  hand  from  the<li»lr, 
wlilcli  Ulier  you  ate  prirtleged  to  puah  (urir&nJa. 
TIh>  force  at  worlc.  bowev«r.  Is  too  aLroitg  for  you, 
mill  twill  j'oaricU  and  Ltio  cbair  are  carried  back- 
wtjdt.  vitboul  liLT  tiniid  having  changrd  It«  poMtlon. 
Tho  ch:tir  bciciK  a  cuiic^bnckoJ  one,  it  is  vvidriit 
that  *lin  itaiM  in  nn  way  guin  a  linid  tipun  it,  and  the 
bach  of  Imr  liiuid  uuvkc  timid  come  In  uoiitiu:!  wItU 
your  i-)iMit.  at  tlia  ■[■aiming  of  »ui-li  a  distance  would 
ac  once  In-  detect^. 

pTiiluas'ir  Newcoinb'a  couclusioiiSi  aft«r  liavlng 
wiliiess-jJ  llie  Iwt  of  Uftlitg  a  chair  witli  Homeon'^ 
jiittiofr  III  It,  ar«  to  me  far  fmm  siil i«ra«liiry.  I 
*an  the  girl  l«an  OTor  an  »riniinry  i-hnir,  with  a  mati 
•reigtilns  (ivi>r  (wo  hiindrt"!  poumh  billing  In  tc, 
and  ithicliii:  l!ir  pnlmnr  Mirfarr.i  of  Ixn"  lianda  oil 
tl>c  uutcr  fi'ir*  vl  tbe  lear  ii|irr);hta  iiieur  Ibeir 
inlddit*,  and  ujC/tout  atty  conlractlon  of  the  miiiKleR 
of  lli«  ami  or  (ore-nnn,  or  Incronm.'  of  puhe 
(rciiiuIiKjd  nt  SO]  or  rpsplnitciry  i?Di>rt.  or  obatioe 
of  cciiiiii«'niitcc  due  to  exertion,  lo  (m  llfl  that  chiur 
and  lu  brayy  contcntj  from  tlm  (lour  a»  to  compel 
tba  latter  to  g«t  out  of  it;  niiil  this  without  fractur- 
IdS  any  of  the  bonaa  of  bcr  upper  exiremltles,  or  th« 
Met  of  tli«  chair.  The  tlnipieBt  compuLitloa  will 
pnira  Ltiat  the  [ateral  in-exmre  required  tnu^t  h^  cnor- 
moiixin  nrOertogelaliold,  and  prevent  audi  a  irclght 
abviUiU-iy  allppInK  Iwtwoca  Ucr  handf  wboa  tho  up- 
ward (urCL'  cotnes  to  ba  exerted. 

U.   W.  SntlFKLDT,  U.S.A. 

Port  tVli*|kla,  Nvw  UuUcD,  Kati.  IS. 


THE  MICHOSCOPE   IX  GEOLOGY. 

Masv  p^'.rsons  have  heard  that  ihe  raicro- 
acopL>,  CTcrvwhere  ret-ognized  as  mdUpeDsiible 
ta  Ibo  ill  vos ligation  of  organic  niitun>,  lias  nlso 
rci-ertly  1»pcii  miwlc  u»o  of  in  geology;  but 
very  few  have  any  distinct  notion  of  the  sort 
of  ])robl<^inR  to  wbicti  it  ean  thei%  be  applied, 
or  oftltc  way  iu  which  it  caii  coiitribulv  towitnl 
their  solution.  The  tie teriuitui lion  of  the  dif- 
fownt  ininornls  which  coin]ioBo  very  line  grainiKl 
rocks  tuny  doiii)tlcaa  appear,  even  to  many 
geologists  who  Iiiivo  bi-eti  itccuatotued  lo  deal 
with  only  ^ituI  tirv&s  and  inuiiutain  miiaijes,  u 
mutter  of  smnll  imjwrtanco ;  and  they  often 
fail  to  see  tliat  the  mettiods  which  render  »i)ch 
a  detormi nation  pon.'^ible,  are  capniile,  if  prop- 
erly employed,  of  throwing  much  light  on  eoino 
of  the  inofil  dillieiitt  qucsljons  whU  which  Lhcy 
hire  to  deal. 

Thn  mteroacopic  study  of  rock'Seelions  is 
one  of  ilitllcuUy,  and  indeed  quite  diecour* 
aging  to  &  tifgiiiner  nlio  Attempts  it  without 
proper  gnidanco,  no  mutttrr  how  fumiliar  he 
mny  be  with  tuinernlog)*,  or  witb  Uie  use  of  the 


inicTOHooiie  in  other  flelcis  of  r«seuxMi. 
fact,  coupled  with  tho  newness  of  tho  branch. 
Bullkicntly  accounts  for  tho  namher  of  worker* 
in  it  atill  lieiug  so  small  in  this  conolry.  wliiob 
preaenU  unrivalled  opportunities  for  \Xm  euU 
tivntion. 

Althuutfb  the  tdeu  of  preparing  rodts  la 
trausparoul.  Boetiuns  for  the  mieroiieojie  ori- 
ginated with  an  Knglishman,  the  fniitrul  liiic 
of  research  to  which  it  guvc  rise  has  since 
been  iiliuottt  oxcliisiv«ly  cultivaletl  in  tiurmany. 
Here  the  aecd  fell  into  soil  made  already  fer- 
tile by  the  labors  nf  older  geologiBla,  nod 
sprang  nt  on(«  into  a  strong  And  rapid  growth. 
The  keen  perce|)tSon  and  fjrent  onerjiy  of  Zirkel 
firat  nia<le  known  the  miemacopir  appearance  of 
the  common  rock-forming  miner-iU.  as  well  as 
discox'ere^l  the  widedi-ttributionoroUiH'a  before 
considered  rarities.  Vogelsang,  not  ixintcnted 
men-ly  lo  observe,  wns  nble  to  draw  ffoin  liLs 
studies  llie  tliotit  silg^stivc  coneltiaiona,  n-hiellj 
he  substnutintcd  by  ingenious  ami  dolicat«i 
ex[>criuientd.  It  is,  however,  lo  Rosenbiiachl 
that  the  development  uf  petrograjihy  as  a  mjI* 
once  is  most  largely  due.  lu  his  work,  pub- 
lished in  1H73,  lie  showed  iu  a  masterly  mnnoer 
how  wbnt  had  bi*en  lenrned  of  the  optical  prop- 
erties of  different  crystals,  especially  Uietr 
action  on  |>oIai-i£cd  light,  could  he  applied  to 
their  identili cation  in  Itiin  sections,  thus  ren- 
dering a  rigid  microscopic  dtngnoxts  for  tlic  tirsl 
time  possible.  From  this  time  on.  the  inter- 
est in  tilts  branch  of  investigation  became  iu 
Germany  very  geiw^ral,  and  its  growth  propor- 
tionately rapid.  The  atlainmcnl  of  the  long- 
desired  BVparalton  of  rock  constiincuts.  ev^n 
when  of  the  smallest  size,  hy  ineanB  of  »olii- 
tions  of  high  specific  gravity,  and  the  pcrfce- 
tion  of  many  micro-eliemical  inactions  of  great 
precision,  followed  eaci)  other  in  quiek  buoc^ck- 
sion,  until  to-day  tho  accuracy  and  beauty  of 
pctrographiral  uietlioils  arc  hanlly  second  to 
those  found  in  any  other  branch  of  natural 
Bcionee. 

The  geologists  of  other  conntrica  oti  the  oon- 
tincnt,  especially  in  France  and  Scandinavia, 
soon  perceived  the  value  of  the  fJerroan  work, 
and  enrly  availed  tbuuis(.'lves  of  its  resulta  to 
start  shnilnr  investi|riitions  in  their  own  couo- 
iriiis.  It  is  a  surprising  fact  that  the  apprcuii 
tion  of  it  among  Knglish-speuking  people  lia 
been  so  slow,  that  not  one  reliable  Lext-l; 
on  the  subject  of  petrography  exists  in  thl_ 
language  of  the  man  who  gave  the  Hrnt  ini- 
palflQ  to  its  modern  devekipment.  Any  knowl- 
edge of  the  subject  in  America  is  reoeut,  dating 
from  the  piiblicattoti  of  Zirkel's  '  Microooopicu 
petrography'  in  187C.    How  steadily  tlie  inter- 
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vt\.  in  it  is  incn::i6iii^.  Iiuttcvci',  tan>*  be  jii<l^c<) 
froni  ttie  natuber  ol'  Aiiiericaii  HtiideiilH  wtici 
have  been  ami  nlill  ni-c  piirstning  U  aL  vnrioiifl 
UrruMn  uDiwmiUL-K.  WltaL  is  iivcdcd  in  Ihis 
pountn*  »n-  we1I-Miiii[)pi'(l  iwlrugrujibtcnl  labo- 
ratories, B«j  ilial  ttiose  who  are  imablu  lo 
•vail  tborosdves  or  the  fadlitics  «rbich  Europe 
affonis  may  iioi  be  Punifiellcd  to  remain  in 
igiioniiiiw  of  wliut  is  tlnily  lioixiiiiiitg  a  iiioro 
and  more  necci»aarr  pari  of  a  ucolufjisl's  truin- 
ing.  All  ntleiiipt  Lo  oi^niiizc  hiicIi  n  lalmratory 
his  rcoenlly  Vn-vn  mmic  ni  tiic  .lolina  IIo[>kiiiR 
iinfvereity  aikI  t^e  cnc-oiirng^^'inc'itt  wliicU  it 
bas  nlread.v  lercivcd  scctna  to  nlmiidantly  JU8- 
lift,'  tlic  exiwrimoiit. 

I  lerclorore  micnweopicftl  pctrogrnpbj-  has 
btt-o  esBTtitiolly  a  branch  of  minvralog^v,  but 
iU  fVitiire  certainly  lies  in  the  far  wider  Bplieri? 
of  gicology.  Tlie  morn  laboratory  study  of 
ianlaUMl  ruc-k-spi-rimciiH.  which  hit-t  served  so 
gocxl  a  purpoM-  in  the  perfcctiiig  of  delicate 
and  ncvarale  tnellKMla,  no  longer  pusHeHBi'H  any 
signillcaDci'.  now  that  tbeee  arc  »o  thoroughly 
dereloffcil.  Whut  in  Germany  \\»»  been  secured 
by  yeai-K  of  jmiieni  labor  may  now  be  learned 
in  n  eomiiaratively  short  time.  Geologists  have 
tinly  lo  know  an<l  i-enlisEe  iUs  iipplicatlon  to  their 
field  of  work,  ill  order  lo  eiigorly  nvail  them- 
nclves  of  Biu-h  an  iniiiortaul  nid.  Thi'  ii»P  of 
Uie  inivrotti-o|>c  alone  nitl  in  fiitiiie  prothnx-  but 
liltic  lliAt  is  new  ;  hut  its  [HMMibiUtica  in  geol- 
oj5J',  when  Inlclllffcntly  employed  in  eonneetion 
with  the  mofil  dctaikd  and  uirefnl  lieid-work, 
—  llie  neceBiiity  of  wliicli  has  lu-cn  inei-ea!M.-d. 
not  dimintshed,  by  ita  introdnotioti. — ennnut 
be  eanily  overrated. 

What  jKilcontology  lias  douc  for  the  fossilifer- 
oiis  de)>o«its.  this,  and  even  more,  the  miero- 
BMijic  ninct  do  for  the  crystalline  roeks.  The 
IcMi  altered  forms  of  igneous  masses  have  ilnis 
far  )ieeu  alnioiit  t>\e]ii<-ivoty  studied :  niid, 
Altltongh  Ihcy  still  liavc  miiL'h  to  teueh  ns.  it  is 
not  by  their  iiivesligaiion  that  the  niieroHeupc 
fa  destined  to  yield  its  grentest  nssiittanee  tn 
g«>Iog>'.  The  eimnges,  utriKitiiral  and  ehemi- 
ca).  wliieli  go  on  in  rocks  after  tbcy  an:  limt 
formed,  leave  behind  them  more  or  less  distinct 
Iraccfl  which  it  i«  the  apcoial  province  of  llie 
niieroM-opc  to  foUoTv  out  and  interpret.  Of 
how  nindi  lina  already  been  learned  regarding 
tb<  allci-ation  of  aeilinivntary  roeks  near  their 
conUua  n-itli  rni|>tive  nutMCi).  tlic  work  of 
KownbtiM-h  in  the  Vosjn^M  MotiiitniiiH,  of  [.o<isen 
ill  the  Hartz,  and  of  llawes  in  New  Hnnip- 
■hire,  is  abtindaiit  proof.  The  widc-eprend 
ehoiigea  which  nx-k^  subjected  tn  regional 
inctoiuorpiiisra  have  undergone,  are  far  more 
coiD|>licated    and   difficult,    but  they   ean    un- 


doiilitcilly  be  studied  wilh  as  '^rvai  suecem. 
It  is  by  dealing  with  rucIi  problema  na  Loaaen, 
lienanl,  nnd  I^hmann.  in  Kiiro{>G,  awl  Wada- 
worth  iu  Uiia  couatrVi  have  cspeeinlly  pointed 
out.  that  the  microscope  iu  geologjt-  can  ia 
future  render  ita  best  service.  The  manner 
in  which  this  can  be  acconiplislied  is  by  the 
patient  following,  step  by  »tep,  of  nnehanged 
rocks  into  their  most  completely  iilteri'd  eijniv- 
aleiils,  and  carefully  comparing  the  cDiulition 
of  each  constituent  at  every  pr^int.  In  this 
manner  the  suceosftlon  of  changes  ubicli  they 
undergo  tnay  bo  as  completely  worked  oni  as 
though  we  could  see  the  process  actually  jroing 
on  before  our  eyes.  Tlie  alterations  of  olivine 
and  enstatitc  to  serpentine,  of  pyroxene  to 
hornbU-tidc,  and  even  tire  reaction  of  two 
minemls  ujwn  eneli  other  In  forming  a  third 
of  intermediate  composition,  as  shown  in  the 
riin  of  ampbibolc  wliicb  surroundK  olivine 
where  it  is  In  contact  with  plngioclasc,  baii'e 
nil  been  traced  by  the  microscope  throngb^ 
every  atsge.  More  recently  the  effects  of 
pressure  cxliibltc<t  by  the  bcuding  and  break- 
ing of  crAstnU.  the  disturbing  of  their  opti- 
cal characters,  and  the  local  crushing  of  Uio 
rook  constituents,  have  been  careAilly  sindied. 
Thiu  is  found  almost  nlwfiys  to  be  attended  by 
the  formation  of  new  min'.Tr.il9,  like  albile,  xoi- 
aite,  mica,  garnet,  etc.,  whose  younger  origin 
is  only  to  l»e  |>roveil  by  a  mii^roscopic  invesiiga- 
lion.  It  Is  impossible  to  mention  hen^  a  titlie 
of  what  has  already  been  done  in  Ibia  direc- 
tion, although  a  beginning  has  hardly  yet  been 
mxde.  What  are  o<ipecinlly  to  be  desired  are 
(Ictailetl  studies  of  many  Hninll  areas,  where  tbe 
same  rock,  wlu^tlier  eniplivc  or  se<limentarr«. 
can  be  tra<-ed  from  its  original  fonn  lo  its  inosij 
altered  etule.  and  a  comparison  of  the  resulu 
ubtntned  in  each.  This  Ijossen'  ha-s  rt^oently 
atu-mpte<l  for  the  Boulhcni  Harts,  and  has 
thereby  indicated  what  is  pevhajia  the  most 
promising  field  for  microscopic  work  in  gool- 
og^'.  Geonos  11.  Williams. 


TBE   SPANISH  EARTHQUAKES.' 

Till!  Spanish  peninsula  has  been  the  scene 
of  a  scries  of  carlhquakea,  which,  for  extended 
duration  and  disastrous  elTi-cts.  (.orpaaeca  any 
thing  that  has  been  fell  In  that  region  in  recent 

'  r4|udl«n  an  T>rr|arii<irplii>«lk*B  rtupUv-  Und  wiliim-ntCMUIii. 
M>,  rriauirn  wi  mtkroakuulKhdi  blUlcro.  JaWbocIi  d«r  yrvuM. 
Un<l>.Hiialali  nir  lUS,  p.  ftlB. 

<  In  prtT>%iiBg  this  notice,  (be  fallowlni  JoBnaln  taava  bMa. 
cocwuliivl :  ilr.CruiricBotniUflw  tIlM«>loaa).Mni«  rt  hIkp^ 
fvi  SMniw.  L'AalrononI*.  CoiUplM  reiiitua.  Owmiw.  Iluwa,  K*- 
lUiT.  UiJ  ncluiw  Ba|ll*b  and  A  mMun  ■>«*|Mpn*. 


jeara.  Beginnin>;  towaiil  ttie  cIom:  of  Dec-em- 
ber last,  tbe  Hbockfl  contiouecl  at  intervuU  Tor 
more  than  a  month.  a.nd^  iiw]ce<],  the  grouml 
bae  hardir  jet  rcsutnol  \la  vtoatvd  stability ; 
while  tlie  \o9»  of  life  atid  dcetructiou  of  pro|)- 
crty,  ereecding  ttiat  of  Itii'J  in  Valencia,  Las 
p«rliA|>0  not  b«eii  equalled  since  ttic  great  Us- 
Don  earthrjuake  of  a  century  ngo. 

Ttie  flnit  light  shocks  wcru  ro[M}rted  lu  tiic 
«ariv  morning  of 
Dec.  22.  \ii'*i,  at 
l*otiteve«ira  ami  Vi- 
go on  the  north-west 
coant.  and  van  also 
felt  at  Liaboi)  and 
other  plaL-ea  in  Por- 
tugal, on  the  iblaml 
of  Mndvira  »ud  thi> 
Azores. 

Ttiia  was  followed 
oo  the  erenii^  of 
I>ec.  25  by  dlaas- 
troni!  shocks  in  the 
southern  part  of  the 
peninsula.  Tliey  W- 
gaii  nl  H.&it  !■.»., 
being  felt  aa  fur 
north  a<i  Madrid, 
vrbi-rH  liells  n-ere 
ruog  and  elodCH 
8toppc<),  but  doing 
DO  diimage  there ; 
while  in  the  south- 
em  provincre  of  An- 
dalusia. Cvrnnndft, 
and  Mnlnga,  where 
the  printTtpiil  force 
was  cx(>«ndcd,  hun- 
dretU  of  houBcs  were 
Overthrown,  hun- 
dreds uf  lives  lost, 
and  nam*!  towns  and 
Tillages  entirely  de- 
»troy<«l . 

tn  CadiK,  Sevillu,  Cordova,  Jaen.  and  Al- 
meria  the  uhock^  were  strongly  fell,  injuring 
AOine  buildings,  hut  without  serious  damage. 
At  Granada.  «liocke  to  the  numbor  of  eight  uc- 
carred  during  that  night:  and,  besides  other 
casualties,  the  front  nf  the  cathedral  was  iu- 
Jumd.  the  AUianihra  fortunately  esciipiiig  harm. 
The  villngoA  of  Alhiinnclus,  Arenas  del  Koy, 
Jntiir,  ZiLfarruya,  anil  Santa  Cniz,  were  left  a 
mass  of  ruins.  AUiama  w.i-i  destroyed  with 
the  loss  of  over  s  thouannd  hotii^c^  and  thn>i> 
hundred  and  filly  lives.  Thin  town  constated 
of  two  parts,  —  an  upper  and  a  lower.  The 
upper  jjorllon,  situated  ujion  the  higherground, 
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was  cant  down  ii[K>n  the  tower,  overwhelming 
it  in  its  fall.  Tbe  hot  springs  al^  ceased  to 
flow  for  two  days,  after  which,  the  flow  ■» 
resumed  more  abundantly  than  before.  Th^ 
waters  have  since  then  acqnirrd  a  marked  »q1- 
phurous  (^arftctcr,  mid  tlieir  temperature  has 
increased  from  47"  C.  to  50'  C 

The  province  of  Malaga  also  Buffbrcd  sorcrt' 
ly.    In  the  city  ofMnlagn  nil  U»e  jjiiblic  buildings 

were     injured.    aH 
some  were  destro}'cd 
with     many     oiJwt 
bouses.     At  Kstepo- 
nii,  on  the  coast  we4i^ 
of  Malaga,  a  chnrdi^ 
imrl  a  block  of  build- 
ings were  destroyed. 
At    Torrox,    Ncrfa. 
Almuiiccar.  and  Mo  ^ 
tril,   places    oo    tliefl 
M^itcnanean     Sea  ^ 
east    of   Malaga. 
many  buildings  were 
overthrown,    and 
many  lives  lost.     In 
the   tlrsit- mentioned 
place,  as  staled    by 
the  alcaldu.   twenty- 
six  shucks  occurred 
between  8.50  r.«.  of 
the  25tb  and  1 1  \.ii. 
of   Uie    2i)tli,    uoni- 
)>lelcly      destroying 
the  vijlsge.     At  AI- 
mnilecar    twelve 
shocks  occurred    In 
llfteen  mhiUtos.     At 
many   places    where 
ihe  destruction    was 
Iciss  complete,  espe- 
cially   at     frraiiada 
and  MolagB.  the  in- 
hnlfiUnls  van)i>c«l  for 
dny^    in    the    llclda 
and  o{K>n  places,  sleeping  iu  ti^ntii  and  sheds. 
or  in  carriages,  not  daring  to  return  to  their 
houses.     At  PcHaiin,  north  of  Malaga,  an  e.x- 
bcnsive  land-slip  was  eaiictoti  by  the  earthquake, 
ovcrwhelmiug  a  large  part  of  the  town,  and 
destroying  a  church  and  arvcn  hundred  and  fifty 
housoB.     Above  ibc  village  of  Onevejar.  built 
upon  a  hillside,  a  great  parnholie  crpvaswe  three 
kilometrea  long  h.as  opcnc<i  to  a  width  of  from 
three  tn  flfteen  metres  ;  and  the  village,  which 
rests  on  n  strntum  of  clay,  in  slowly  sUding 
downward  lo  the  valley,  while  Ihe  houses  still 
remain  standing.     Some  of  the  houses  have 
movetl    twentv-seven    metres    sine?©    Dec.    US. 
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At  oiie  oxtreiiiity  of  tbo  c-ruvoaNc  u  ttniiil]  lukc 

li&s  bet>ii   formed,   baving  a  (lejilU    oE'    nine 

m«tr«8,    ami    a    super- 

Acial  area  uf  at>oiit  two 

thousand  sqiian*  uutrt:s. 

At&ootber  point  All  olive- 

trc«  has  been  aplit  rroiii 

root   to    bianchMt.    the 

two  pnrU  ivinniniiitj  up- 

righlupouopjiositcsidve 

of   Ihc    opening.       Al 

still  imotlier  jioint.  it  hns 

divide<l    ieiiglliniaL-  tbc 

foandntlon  -  wall    of   a 

powd«r-inaDu  factory . 

As  many  of  tbe  vil- 
la^9  ill  tliat  pari  of 
$IMLln  do  not  have  u>Il-- 
graphic  ooinmunicfltion 
with  tbe  capital,  detaiin 
have  been  reported 
Hlowtyand  witli  considerable  uncertainty ;  and  it 
U  diflk-ult  to  galber  from  tlie  variouH  accounts 
any  i-Etimatc  of  tlie  whole  nnmhei'  or  lives  lottt. 


MJ.P  ar  ■)>*».   •nn  mtaiox  AFmrnei  u  ■iituHu. 

(Frani  tiO  Valarr.) 


numbered  hy  thotisnnilu,  nml  Uie  rilliigea  of  j 
Albama.  Santa  Cniz.  Arenas  del  R«y.  Penan*, 
and  Atbuiiuclas  are  now 
but  piles  of  ruins.  \Core 
Ibnu  tliirty  -five  v  il- 
lagcs  are  named  wbero 
Komc  dead  und  wound- 
ed were  taken  from  ilit- 
niiiiB.  or  the  lO.OOU 
bouses  in  Malaga,  7,000 
will  require  repair-t. 

The  Bboek  of  I>ee.  2.*i 
was  succeeded  by  light- 
er shocks  on  tbe  remain- 
ing day»  of  the  month, 
and  at  longer  inti^rvsla 
through  the  month  of , 
January,  and.  indeed, ( 
up  to  tlie  present  time. 
A  ti»tof  theiih<?olca  is  aa 
follows :  — 

Dec.  22.  I'ontevedra,  Vigo.  I.ialwn  {;t.2a  a.m.), 
Madeira.  Asorcii  (2.30  K.U.). 
24.  Seville-  (.liyl'l). 


Rl  QUE 


"CT 


C»Wi»<ir<V<a 


CMpji,wi»g- 


MAp  ur  Till  HioinN  tumitnio  aan  htibblt.    {Fraio /.'if tMiwmta.) 


On  Jan.  14  tbe  ofHcinl  ri:conIb  slated  for  Ora-  Dec.  35.  Madrid  (Lo  the  McdilcrraaCAii,  «t«.. 

nads  &ib  killed  and  1.4^0  iitjurer).     Other  es-  us  above). 

timate«  have  placed  the  entire  ktss  of  lifo  at  26.  Ma^lrid,  Clbi-altar.  and  the  southern 

.upwards  of  2,U0O.    The  housee  destroyed  are  proviucvs. 
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Dec  27.  Aotequsn  (five  shoclis),  Arcbt(}r)n& 
(nine  sfaoohii) ,  Malnga. 
28,  29.  Torrox,  Malnga. 

ay.   Velct   Miilnga,  Torrox    (7    an«J    V) 
A.U.),  provincen  of  Or(ii)&<lA  nmt 

31.  Torrox,  Gruiiada,  Jofio  (6.35  i-.m.)* 
Mnlnga. 


been  reported  a»  Mt  at  U).iii  p.«.  in  WiiU, 
»n(l  also  having  been  r««oi'(lcd  hy  xmsll  <1i»- 
tiirbiineos  of  llie  roapncte  in  Ihe  Greenwich 
olraorvaLory  nt  U.15  r.w.  :  Uic  suspeniletl  tnag- 
ikfils  ntrliag  ns  pondiihim  ariamograjilifi. 

While  Uicy  HiHj"  pi'rtbiihly  lmv<!  no  oontKi!- 
lion  with  tin:  S)iuiiisb  carHnjiiiilif.  llic  follow- 
ing shocks,  felt  in  other  [isrU  of  Europe  during 
Ihc  nnmc  |>erio(l,  are  worlli  nol- 

""  -^B]     '^^Si  viz.,  — 

-^^j  Dec.  25.  At  ZcnieU,  Krigadlnu 
(fit  r<.l7iind  11  i<.m.. 
tbe  fonuer  tiour  cor- 
K-stionding  to  7.82 
i-.M.,  Madrid  Uioe). 
27,  '2H.  At  Tarris  in  Carin- 
thia. 


i 


J 


2fl. 


Jiio.  1.  Ton~o\.  (irntiiidiL  (ll.4'>  r.M.)( 
Ma1ii^:i.  Nerjii  (2,  fi.45,  £►  I'.ii.). 
Algarrobo,  Alhaima,  Anl4?<iitera, 
Vftleiicia. 

2.  Valencia.  Graiincla.   Malat^,  Veles 
Matilda. 

3.  Lojii.  Alharmi,  Jacn,  Velcz  MnLnfin. 
&.  Granada  {(!  i*.m,,  severe),  [<ojii,  Slu- 

tril      (llrty     houses     desiro^ed) , 
Maliigji. 
Jon.  7.  Nerja,  VcIcj;  Mnlagx. 

8.  Tx)ja,  Torrox, 

9.  Torrox. 

10.  Malaga. 

11.  Malaga  (buildings  fell). 

12.  GibralUir,  -.Vlbama,    Al- 
gaiTobo. 

1:1.  Torrox,     OAiilllas,     Al- 

nimVcar.  Atgiirrultu. 
16.  Granada  (10  i-.m.),  Cfl- 

iiiltn»,  Mnlril. 

21.  Malaga,      I^Ja,      Velez 
AInlagn,  Almtitlccftr. 

22.  Pcriana. 

27.  Alhimia      (one     |»ersoii 

killed). 
Fell.  12.  AlhADiii. 

13.  Torre  del   Camiio,  forty 

niUeB  iiort-li  of  Grnnsi- 
da  (serious  damage  to 
hosjjital). 

14.  Grsniida,  Velex  >[»liiga. 

28,  (Jrniiada  (renewed  slioeke  reporle<l). 
March 2.  Granada,  I.DJa.  Alliania  (iiiMi^e^fell). 

The  xevert!  iktiiK'k  on  Chrintmfu  night  seems 
la  have  hei'n  peni'ivod   in    ICngUrta,  hAWng 


A.u.  at  Sundal  and 
OxeixLal,  Norway.    _ 
29.  In  Wales.  I 

.Ian.     4,  In  Styria. 

.').  .S   A.M.   at  Chatnb^ry. 
1  !>..>0  A.M.  al  Kmbnin. 
at  Susa.  near  Mont  Cenis. 
and  at  Vellelri. 
Between  I)  and  1  a.m.  at  Knneoda, 
Gliinia. 
Ah   hearing   ujion    the    pOKSible   oonnecUon 
between  seismic  and  atmospheric  ])henorneiia, 
it  is  i-emnrkcd  that  nil  iiiiusuRlly  high  hnrnmeter 
prevniied  owe  the  Spanish   pcolnaula  during 
the  fii-st  half  of  December;  while  IVotn  I>ec.  20 


Savoy 
.Tan.    r>.  Ill  Italy 


21. 


:-"-i'- 


i'm 


K(:l«"   <»T    K 


r>HyfcnT,  -irni.'S^'Hi-**-     'IKrom   /-<i  .Viahir*-! 


to  22  a  heavy  sturui  area,  attended  by  an 
Dsual  Atmospheric  depression,  was  passing  froi 
north  to  Boutii  over  tlie  .lame  i-<^ion,  reacbii 
tlio  Mediti.'n'!iii<.'»n  on  the  i2i\ :    also  that 
Xeija  a  hurricane  folloffcd  the  first  sk 
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bknring  down  the  house*,  nhoM  walls  were 
alrendv  wciiktiiiL-d  by  ilii-  earthquake. 

Tile  guological  ulinrHcU>riiitiGii  at'  the  ootin- 
Iry  are  dcBcriljed  in  the  next  article:  it  will 
therefore  ftufliat  here  to  ."iiy  Uiat  ihi-  Bclsiiiic 
phenomeiin  »vvm  to  lie  tiitiuiatety  relnteil  lo 
the  geolugifrtl  ^i-owlh  of  the  moiinlniii  avstetn. 
effpccinlty  the  Sii-rm  Nt-viula,  the  elcvalioii  "f 
wliicli  is  appnrcnlly  not  yd  coii)[jl«'lo«I.  A 
ooiBinUsloii ,  cousistiug  of  Itirce  iiiitiiiij^  i?ngi- 
oe*n,  aniler  the  presidency  of  Sr.  D.  Manuftl 
FcmandM  dc  Caatro,  has  heen  npjininled  by 
the  S|>aniiili  govcnimotit  to  Rtii<ly  this  ticries  of 
earthquakes,  and  hus  iili-fftdy  dislrihiitc-d  n.  list 
of  tliiny-thrc-c  iutcrrogiitories  relatinj;  not  only 
lo  the  time.  directioQ.  and  oUier  psi-Liculars  of 
the  earthquake  shooks,  hut  qIbo  to  various 
atmoepheric  pliciiuinunii.  such  a*t  tht;  [jressurc, 
temperaLuii-,  clouds,  etc. 

C.  O.  RocKwooD,  Jnn. 
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THE  SIERRA  NEVADA  OF  SPAIN:  THE 
SCENE  OF  TOE  RECENT  EARTU- 
QVAKES. 

Thk  Sierra  NeTnda  of  .Spain,  though  full  of 
tntercAt  for  the  toiinet,  (he  iimii  of  science,  or 
the  student  of  history,  h;is  been  liLlIe  vlaitctl, 
and  almost  notliiuf^  Ii!i8  Ijet'ii  written  about  it. 

X\aB  eicrra  forma  a  compact  Imdj,  twenty- 
Bve  mile»  wide  and  fifty  iniles*  long,  poinplptcly 
isolated,  and  without  (iireelly  cmmerted  Imernl 
spurs  or  Uinmnal  ridgca.  Suvroumlcd  by  an 
nlluriul  plain  as  it  is,  it  lias,  novcrllielcss, 
(■etlAio  fiiimller  neighl>ors  whltrh  Bwm,  tike 
itaeir,  to  have  hecn  ejected  from  below,  its 
<;re8t  has  been  cli-'ouded  by  llic  t-leniL-nts,  and 
ita  aides  scored  by  brooks  or  torrents  whidt 
diverge  in  all  direc-tiona  fiYttn  the  central  axis, 
fed  by  itie  rains  of  spring  nml  the  UR'Uiiig 
ntMW8  of  Niiminer.  Four  prinnpitl  slreanis, 
descending  lo  tbi'  norlh-woHt,  meet  at  the  very 
fool  of  the  Allinmbra,  and  unite  their  watcra 
before  traversing  the  renowned  plain  of  I-a 
Vega.  Their  pnse-ide*  ami  ripples,  di-seendlng 
from  the  momitain  crtbt  .ibovc.  give  to  the 
itdjointng  vullej  a  tlelicinus  fieshncsa  during  thi; 
torrid  monthn  of  Hummer.  To  theBo  walfrs 
la  due  the  immense  isle  of  verdure  presented 
lO'  tt>c  Vegii  ut  a  time  when  nearly  nil  Boulbern 
Enro|x.'  is  eeorehed  dry  by  the  sun.  At  mnny 
poinU  the  rivers  mn  in  narrow,  deep  ehiinncls 
i-aaily  dammed.  From  ibeii-  sources  lo  the 
rnomoiit  wli«u  they  reaeh  the  plain,  their  aver- 
age descent  is  one  to  ten,  almoat  the  moxi- 
mura  for  running  waters.  At  that  point  they 
are  captured :  not  n  dro|>  escapes.      All  the 


irrigating  worka  and  canals,  the  citatoms  gov- 
orning  the  distribution  of  water,  even  the 
rules  rooalled  by  the  strokes  of  the  boll 
nightly  IVom  the'  minareta  of  the  Alhambra, 
are  thi*  legacy  of  the  Arabian  civilizaliou 
wbicli  blossomed  on  the  plain  before  it  wa» 
driven  to  a  last  refuge  on  the  mountain. 

On  the  north.  Hire*  rivcre  descend  to  the 
plain  of  Giiadiz  ;  hut.  their  sources  not  being 
fed  liy  iwrpGtual  snows,  when  the  rainy  season 
baa  paaeed  they  dry  away.  In  cousequenoo 
this  plain  la  as  sterile,  burc.  und  forbidding 
as  that  of  the  Vega  is  green  and  inviting. 
Wherever  the  eye  wamiera,  apart  from  the 
slerra.4,  lies  a  rcddisb-gray  plateau  of  dusty 
alluvium,  aaaroed  and  rent  by  precipitous 
canons.  Nothing  ivealls  the  Idea  of  life:  the 
desolation  is  as  lluil  of  an  unknown  country, 
grand  auiL  terribk*.  All  the  valleys  and  plains 
of  tliis  pnrt  of  Andalusia  present  the  some 
impressive  and  melaneholy  features.  Gustave 
IJor^.  who  passed  tlnongh  this  region  many 
vears  ago,  has  proiit4Mi  by  his  ea:[»erieuce  lo 
introduce  memories  of  it  in  some  of  the  most 
stranyc  and  fantastic  producliona  of  bi'^  pencil. 
This  sterile  region  m  poor,  nniwopled.  almost 
unknown,  and  praelieally  cut  off  from  oom- 
municntfon  with  the  rest  of  Spain. 

Farther  to  the  west  is  ilio  country  of  the 
Alpitjarras,  eo  celebrated  in  .Moorish  history 
for  the  teiriblc  i-onflicts  of  which  it  was  the 
theatre.  More  than  one  jwet  has  celebrated 
the  combats  of  the  Chri»Ii.tn  and  the  Moor 
in  the  narrow  deille.H  ami  rocky  gorgce  of  the 
sierra:  but  all  these  imaginary  descriptions 
fall  far  short  of  depicting  the  aeene  as  it  ap- 
[leare  in  reality. 

The  Alpujiurfls  are  compnscd  of  two  cistern- 
like  basiuB,  abBolutely  closed  to  the  outer  world, 
except  by  two  narrow  gorges  enl  in  the  rock 
by  the  rivers  which  traverse  tlicm.  The  first 
of  these  rivers,  the  Rio  Grande  de  I'JIJar, 
descends  directly  f>om  the  heights  of  the 
Sierra  Nevada,  passes  by  tlie  site  of  that  towu, 
and.  with  ils  affluents,  waters  the  l»asin  of 
Ifjijar,  Ihe  ancient  capital  of  the  little  Moorish 
kingdom.  It  issues  by  ii  deep  canon,  and  fulls 
into  the  Mediterranean  by  the  little  port  of 
Adrn  at  no  great  dislsnee.  The  second,  the 
tiuadalfeo,  runs  between  the  Sierra  Nevada 
and  Conlrnviesn,  close  by  the  former,  whose 
slopes  it  dniius.  Kmerging  from  the  bnsin,  U 
turns  abruptly  to  the  (w>«th,  reaching  the  sea 
near  Motril.  .lust  before  entering  the  gorges 
of  the  Sierra  Conti-aviesa.  the  Guadalfeo  re- 
ceives the  brook  of  licznar  from  a  point 
elevated  above  the  plain  of  La  Vega,  whence 
IloaMil.  the  last  of  the  Moors,  is  said  to  have 
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taken  bis  paiting  glimpse  of  his  pnlaoc  of  tbo 
Alharabrn.  Uic  rich  Vega,  und  ■  (iivnadn  the 
taarvcllou^.'  It  ia  ap|>rt>|)ri»tclv  miuied  '  Slis- 
piro  del  Muro  '  ('  the  Moor's  sigh ') . 

A  very  few  men  can  safely  hold  ilie  critriuiceti 
to  tbe  Alpiijfirra«  ;  And  they  long  romaiiwd  the 
lasi  Blroiighold  of  the  Ami)  power  in  Spain, 
which  hfw  [lass^rl,  leaving  om  \\»  uivmuria!  lit- 
tle more  than  the  names  of  a  few  villages,  and 
the  wonderfiil  syatem  of  irrigating- worka. 

'Iliere  am  hardly  be  u  doiitit  that,  the  jwriea 
of  CftlAmitioa,  hardly  olo9c<l,  which  has  laid  so 
many  villsgcH  in  niins  since  last  (.'hristmoa.  is 
a  oontinnation  of  the  processes  hy  which  jjor- 
tlons  of  tJie  earth's  criiBt  arc  raised  in  moiin- 
toiD  ranges  above  thu  rest.  A  few  worda  on 
the  geological  stinicture  of  the  sierra  may  in- 
dieatc  the  possibilities  of  the  locaUty.  Tito 
otruvtiin:  of  the  sierra  atid  its  DCtglilxtra  ia 
<|uile  simple.  Thi'3'  rise  like  islands  or  domes 
of  ancient  mica  schists  out  of  a  sea  of  later 
forraatioiii^,  which  break  like  waves  upon  their 
flankit.  These  schists  are  of  a  silvery  white, 
appearing  like  snow  when  distant  and  llUniii- 
naled  by  the  sun.  Thejr  are  ab»oUitely  sterile, 
but  dip,  in  a  general  way,  outward  from  the 
central  axis  of  elevation  in  alt  directions.  A 
belt  of  rftdialely  dipping  Silurian  at-hints  eneir- 
cles  the  central  part  of  tlic  aierru,  which,  like 
the  exposed  part  of  the  core,  assumes  rounded 
outlines,  but.  is  succeeded  liy  nnntber  belt,  rug- 
ged, precipitous,  and  craggy,  of  Permian  limo- 
atonea,  which  extends  to  the  base  on  the 
eastwnni,  but  is  nearly  as  irr<^ular  in  height 
as  ill  cstcnt.  The  Alpiijarra  bneins  are  ex- 
cavated in  these  Hiiiealonea,  «ikI  protected  by 
«scariM<]  clilfs.  Against  tlic  biise  of  tlie  sierra, 
raised  slightly  near  the  mountains,  but  else- 
where hori?'.outnl.  lie  lei-tiaiy  grits,  clayey  sands 
and  clays,  depo>«iti«  of  fine  gj-psum,  etc.,  cov- 
ered with  two  iilliivial  eerics  of  beds.  —  the 
lower  comi>oacd  of  decomposition  products  of 
the  Silurian  schisU,  brought  down  by  water 
and  mingled  with  material  denvc>d  fhom  thu 
subjacent  tertiary;  the  upper  and  later,  from 
the  denudation  of  the  Aindamcntal  mica  schists 
now  forming  the  crests  of  the  sicrrari.  Moule 
observes  that  the  elevation  of  the  sierras  has, 
in  part  at  least,  taken  plnev  since  the  tertiary 
epoch,  and  even  aince  the  altuvini  pC'rio<l,  and 
that  it  may  not  yet  have  ceased.  This  obeer- 
vatiou,  written  before  the  recent  disturbances, 
has  found  in  them  renewe«l  support. 

The  people  of  the  eountri-,  finding  in  the 
elevated  blocks  of  nrgillaceous  alluvium  lc(l 
Isolated  by  the  torrential  rainti  of  part  of  the 
year  a  «oft  hut  oootpnct  and  resisting  mate- 
rial,  have  c-arvcd  in  them  whole   villages  of 


cave-houses,  with  doors  and  windows,  anl 
often  with  one  »u^rK  above  nnnthcr.  These 
abrupt  ulevatioDfl.  Lliougit  of  moderate  height, 
are  extremely  numerous,  entirely  without  tege- 
tation,  and  of  an  ashy  hue.  'llie  cave  vil- 
lages arc  numerous,  and,  as  in  the  cose  of  i 
l^tnillanii.  contain  sunieltmes  several  hundred 
inhabttanta.  One  may  imagine  the  derasta- 
tion  among  the^e  gnomes  which  an  earth- 
quake shock  must  produce,  and  which  woold 
go  far  to  explain  the  great  loss  of  life  In  these 
small  places. 

The  shocks  felt  have  been  chiefly  to  the 
wej»tward  of  the  Sierra  Nevada,  and  hare  beeo 
most  severe  along  the  Junction  of  tbo  tertiary 
TDcrks  with  the  schists,  tlcm  towns  have  been 
almost  or  quite  destroyed,  and  the  rail 
wrought  has  tieon  largely  proportional  to  the 
proximity  of  Uie  town  or  village  to  the  uneobsH 
foroiability  of  the  rocks,  though  the  inolioa^f 
has  been  propagnted  over  a  much  wider 
area. 


THE    WOHK  OF  TIIK  SWfSS  UARTH- 
HUAKE  CQMMISSIOtr. 

TuK  Swim  cniih(|ua1cecoinniiMiaa  wo*  appoint 
by  the  .Swiss  loclety  t>f  namral  «(?ionce*.  In  IS79.  to 
lecure  more  uniform  and  accnrate  atiknrvatinn  aad 
ttuci;  ef  the  wUinic  dinturbanci^  in  and  around  tbfl 
Alp*.  It  itichiiied  such  men  ns  Fotx-L,  Forster,  B>- 
gojib&ch-Blsdiof,  Iteiiu,  Sarct,  and  otbcr>  of  nark 
u  pUyaical-guuifraplterj  and  geologlRls  ;  and  ihey  at 
once  bfgan  an  aciive  campaign,  frofrasor  Helm  of 
Zurich  wrote  ERveml  general  artlcltss'  to  call  ottaa- 
tloi)  to  Uic  uiideriaklDs,  and  to  outline  the  method 
by  whSch  Intelligonc  pcraonB  could  glv«  eOcetlve 
lusUlAnco:  and  eiiico  tlioii,  h«  and  Poral,  boih  admi- 
rably qualltlvd,  hav«  prepared  a  iiuiaber  of  mono- 
graphic reports  on  the  tc9u1i«  thui  far  reached.  Th« 
olUclal  journal  of  publlcalion  1b  Uio  Ja,hrba<:h  de»  Ut- 
(urti<;Arj  i/literratiirium  of  Hem:  but,  so  far  as  I  can 
ionrn,  none  t>f  our  libniriei  pnniu**  a  cupjr  of  H. 
Fortunately.  Hie  reports  hav>e  mostly  hmn  reprinted 
In  piiriadkals  o(  raora  general  circulallon,  and  friMn 
Llii^nc  Ihi!  note«  liete  pr»>«cnled  nr*  clt*riv«d. 

Korel's  entertaining  pa(>«n  *  give  the  reititis  of  th4 

>  Uaber  die  iinl*r«Dct>un|tnn  An  anllwlm  and  dia  blabWiSR 
rMUlUIC.     iurtt»tlrTtlO<lAniiihr.,  IHn, 

I>U  DnltabvB  Dod  dcrBO  Ih<<j(hliI>i<iii(.  Zvrkh.  tCIO.  'FUi 
kppfarrd  Mlao  tn  ^rvnoh.  lnn*lati.d  by  fortl.  In  Ih*  Jreh.  (fiu 
rrtfnru.  lU.  USD.  Sil. 

Ulc  MbwDli^tlaGbcii  *rdl»b*n  von  NoTMnbir  1179  btonrf* 
ISM.  Ja^ri.  UIImt.  uAjftt-i  1H8I ',  wtcb  an  aplieadU  sl*1»C  bn- 
jionant  rioTTPcttnoiit. 

>  I.H  (rvmblamnnu  d*  Mrm  f  ladllh  p>i  U  o«nifnl*Meii  tunn- 
loiilqiia  luiHp  da  novpmbiF  I»»  k  Dn  d«  imo.    Arch,  lict  tct- 

Id.  .  .  .  p«uduil  VtDuir  tWI.    AnX,  tin  *e^  li    IM4,  l«T. 
Sjm  trtmblonsnt*  •)>  i«rr«  onatnlqiiH  ttudlM  rn  HdUm. 
L'Allramimlf.  11.  IM3.  M^  ;  Ul.  ttM,  ta. 
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«C4nn>i»*tnn'«  work  in  ftttractivo  fArm.  It  it  some- 
tltnae  cvtn  *  llUJv  aiuuflnff  to  notice  the  purely  icf- 
eiitlDc  Ueatniflnt  thikt  these  disttvimlhe  cdlaiiiiiles 
TVCi^iTn;  far,  jtut  n.t  an  olil  siirzcnii  will  di-nrrllic  a 
icrrllilu  op^nil.ion  x*  a '  WnatUul  cmm,'  so  Funtl  writes 
o(  ft  violent  rIiooI:  &«  'ce  beaii  irembletnent  de 
tcnu.'  Sputii  iuu«t  iiilvaTiL'13  litr  Ui'yotid  iu  {irGa- 
fint  KtipuniLlllonii  liittimt  it  citn  linv«  nn  cnlrn  nn-d 
JiKlldftl  *  comri>l«<^i«ner.  Tlie  c]<iMincalir>n  tliat 
iru  early  ai)upl«d  [«  aii  iinportuiit  matter,  ami,  in  tlie 
preiciit  *iu«c  of  the  study  in  thi»  cmiotry.  dcjcrvcf 
ijuotalioti  in  full;  for.  In  any  BlatlstlcAl  comparlAons, 
It  Is  liiipori^tiL  tliBi  the  faou  on  wlilcli  tlii^y  leit 
ihoiild  h»  ri'contml  on  •iuillur  si'altu.  Tlie  flret  prin- 
ciple is  thi-  [{riiiiping  r>f  t)i<^  fniiiier  aniecodent  and 
•ubAoquent  tremors  wllli  llie  more  violent  shockt,  &s 
nuUtiiig  puns  of  a  single  dUlurbanM;  unci,  although 
tlii*  i>  gRiicrnlly  well  ndiini'.I,  it  i>oin<?thneB  IciuIb  to 
including  Eliui:lia  {veaouiaai,  ttuMirn)  that  ocL-urrol 
tluHng  l«ii  or  more  tlnyi  a.i  pnrU  of  n  single  nirch- 
qushc  llrtrnii'lcmcnt,  htbrii).  Tbus,  In  l^.t,  there 
were  slxty-lwo  tremors  or  sbochs  In  tweiily-one 
earthquaken;  and  In  ISSI  Ihe  iiiiiiibers  weru  one 
liuiiitri'd  itnil  tixiy-thrcti,  niul  Ihlrty-nnvtiti  fiirSwits- 
crlAii:!  alone.  The  iiitontiry  of  shocks  la  measured 
on  the  Kostl-Forel  seale,  as  follows;  — 

1.  Very  f»in(;  recordt^l  by  n  sinylc  scisniomQter; 
noticed  only  by  pructiiod  ohscrven. 

3.  Rc)(j»terGd  on  several  lelsinonielcr}  of  iltfTerent 
ccnstruetlon:  iiutlcei)  by  ;i  few  iienini*  nl  ml. 

ii.  DiirMLlon  or  direction  noted;  fell  by  a  number 
of  [jer»oii»  at  rest. 

4.  Felt  by  persons  while  moving;  shaking  of  mov- 
able objecu,  d'onrs,  windows;  cntcking  of  r^eilings. 

5.  Felt  by  e<rery  one;  farnltiira  slialcen,  and  some 
txll*  ruii)(, 

6.  Sleejwrs  nwakenei);  piiieral  bellTlngfnK.  cWks 
atoppeil,  vUible  swiiyinit  of  trees;  sonic  pcruons  run 
onl  of  bnlldlnj;«. 

1.  Overiuniing  of  loose  objects;  platter  railing, 
general  frisbt;  hiiildinga  not  seriously  injiirod- 

R  Chlinjidys  falling;  vails  cracknd, 

9.  Paninl  or  total  destrui^tlon  of  bolldlngs. 

1(1,  Great  dlsoilers;  overtuniinf;  ruck),  forming 
flMurcs  and  moon  tun -slides. 

In  order  U>  obtain  a  measure  of  the  '  value '  of  the 
earUiigiiake  In  wlitrh  nil  its  elements  are  Included, 
ihe  area  affticied  and  the  number  of  accessory  shocks 
mtut  alao  be  considered-  For  Switzerland,  the  areas 
are  grouped  by  diameters  of  five,  flfty,  one  hundred 
and  flfty,  anil  Dve  hnndred  kitomelnw;  and  tlto  weak, 
medium,  and  strong  nrcMsorj'  tremors  are  counted 
separately  (n,  »',  n"|.  Then  the  total  value  of  a  dis- 
turbance Is  K  =  ([ntuiLsily  »<jile  ^  area  scale)  -t-  n 
+  in'  +  3n".  This  Is  evIdenLly  a  useful  mefliod  of 
combining  and  giving  weight  to  llie  various  ijeciil- 
larltles  ot  an  earth'iuake,  hut  it  has  n  iTi.tnlfeaL  inac- 
curacy coming  frcim  the  iin?f|UBliiy  of  the  dlvli^ions 
in  th«  seal*)  of  intensity.  Great  earthquakes  would 
not  bo  given  their  deserved  superiority  over  small 
ones  In  such  a.  nicuurement.  It  would  V  improved 
by  squaring  the  Inteoslly  number  of  the  principal 
•bock. 


Thenumeriejil  resn Its  thus  Tar  announced  may  b» 
brlcBy  sumuiuriMd:  they  kIv«  a  niodenttc  wlntor 
maximntji,  thii»  afirri^lnc  with  ValKer's  atudiea  nf 
some  years  neo;  n  strongly  marked  preference  fo«- 
the  night  hours,  with  a  maximum  l>etwe«n  two  and 
four  la  the  aioniing.  while  the  minimuni  la  from 
noon  to  two  o'rlock  in  tlK  <!ny;  nn  xnlticieni  corinoc- 
tjon  is  mnile  out  between  lh»  ntlitti'l'ii  of  tho  moon 
and  the  occorn^nce  of  shuL-ks ;  und  ibe  xoulh-weslem 
cornet  of  the  country  has  hiid  twice  as  many  earth- 
(fiiukcs  u  any  other,  but  no  ^numl  map  siiowing 
dislrlbullon  liaa  yet  been  publlslied. 

There  seems  to  he  no  dissent  from  the  opinion  tliM 
thi^se  shoL'hs  are  in  nn  way  of  vntcanie  origin:  they 
are  by  all  regarded  ss  evidence  of  continued  slnio- 
turol  disturbance  and  gruwth  of  the  Alps.  There  Is 
no  appearance  of  volcanic  action,  but  evidencs  of 
lateral  crowding  1h  afforded  by  every  vallfty  thai 
exposes  sections  uf  distorted  rocks  on  its  sldet.  Tli« 
distortion  may  Itc  slow  nnd  uniform,  and  uvenly  dls- 
tribuii'd  through  llieroclis.  especially  whrn  (nrlielow 
the  surface,  under  the  heavy  wel<:ht  of  nteriyinn 
■trH.ta;  and  then  it  is  probable  thul  itudlsLurbance 
would  b«  felt  ahovn.  Rnl  it  may  nlsi>  be  Irregular  bj 
Alsan^  Marls,  as  tjie  crashing  stress  acnimnlaies  to 
the  limit  of  the  rock*'  ttrensth,  which  snap  .vundor 
as  the  limit  is  paM«d;  and  the  tivnior  thus  produced 
Is  known  on  the  surface  as  an  eartb<|Uake.  Tli« 
migration  of  abocks  glras  valuable  conflrmatioo  of 
this  view.  Ao«ne  earthquakes,  composed  of  a  num* 
her  of  aCt-eMory  shocks  having  n  common  centn.',  are 
properly  referred  to  a  single  origin :  example*  of  snrb 
are  found  in  1870,  vli.,  and  IR'O),  |.,ix.,  iiil.,and  KX.. 
of  Forel's  lists.  But  in  a  few  other  eases  the  succos- 
sivo  sboeks  must  be  referred  to  dllTcrent  centres, 
which  travel  or  '  mlKrsle  '  along  a  line  ttiat  Is  natu- 
rally iMipiHincd  t»  mark  aylcldinc  Ksenre.  1876. v., 
and  l^}.  vlli..  btlong  to  this  Interesllng  class.  Still 
more  peculiar  Is  the  inteniretallon  given  by  Helm  to 
number  sivii.  of  his  list  IJuuw  W.  lf«()|.  The  ubser- 
vnllons  (if  lhi>  eart.hqu.iko  sliuwoil  only  u  nioditraie 
velocity  of  prnpogaLlon  (Hi  to  204  mnttvt  n  second) 
In  ilie  direction  of  iha  longer  diameter  of  the  region 
affected,  and  this  Is  rcftanlcd  as  loo  small  for  tli« 
advance  uf  an  elastic  oarlb-navc.  Moreover,  the 
local  directions  of  tho  shocK,  agreeing  fairly  well 
among  themsclvos  on  dthrrshle  of  itie  longer  dlam- 
eler.did  not  agree  with  thedlreriioti  nf  ihevxteiuioti 
of  the  disturbed  area  in  time.  It  waa  tliereforo  su;^ 
posed  that  the  disturbance  reiulled  from  the  bugobo- 
Kivebreakiiijt  or  slipping  of  a  lonf(  HKiure,  from  which 
earth-waves  spread  nut  latemlly  with  normal  veloei- 
ly;  thus  showlnt;  the  migration  of  the  focui  quickly 
occomplisbed  in  a  rimgite  corlh'juake,  much  as  It  bod 
been  Implied  br  tlie  nioru  ddlberule  shlflluK  of  the 
succeulvc  shocks  In  complex  disturbances.  The 
rxptanatlon  Is  a  tempting  one,  and,  if  confirmed  by 
similar  results  in  tlie  future,  will  l>e  aa  iiuportout 
coutribullon  to  tdisroolngy. 

Thestatiilleal  results  thstt  wlll,aft«ra  («w decades, 
be  gathered  from  these  unilormiy  reeorded  obsenra- 
liuna,  will  be  of  ospcclal  value;  nud  the  further  de- 
velopment of  the  connection  that  has  been  sutiniscd 
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butwccii  Ihc  rHauirbei)  »reM  and  the  stnicitirAl  fea- 
tures or  Ibc  Alptt  will  Iw  loolied  for  wkli  IntareM. 

Vf.  M.  Davis. 


TflK  CAUSES  OP  EARTHQUAKES.^ 

I  It  AVB  followed  wKh  much  liil«iftil  llii-  (IniiiiU  ii|Min 
ther«ceni  eutliquakes.  wliluli  llir  iipn»|>api>rs  ]i8v« 
publlshnl ;  but  Dili  (]u<«l](in  is  so  iiitrkale.  so  difllcuh, 
that  1  assure  yciu  I  «IiaiiM  noi  hav«  undertaken  it* 
inresiigaiton  had  I  Ihonglit  any  ollit^r  p<!r«on  would 
havii  h«t>ii  williiiy  to  do  »a.  Alcnitwliilc,  at  the  aca<I- 
Moy,  Iho  ^uvsliun  is  gruwlog  in  liii|)urUii(-«,  geriln- 
girts,  i^tiudcaiBli,  aiid  otlnere  liaviug  t«kf;n  it  up  with 
vuiisidcnUc  fntliusia*m,  llruti-r  thi^y  conditions.  1 
have  tlioHghl  thai  1  uujiht  not  lo  draw  back.  Never- 
llictcst,  I  am  not  trii.hinit  a  certain  apprahenaion. 
Indeed,  tlxi  i^cicstlan  of  eanhi|iialK«  \*  ono  of  the 
vaguimt.  Data  ar«  hitherto  warning,  but  there  1«  no 
lack  of  thl^o^lel ;  for  na  in  inixllcinc,  wlieii  there  m* 
inaiiT  remodie*  for  one  dUeAM,  It  is  fn^m-olly  tlio 
eaae  that  ucitlior  \t  really  \^«m\,  no  in  t:<M)Iogy.  hi  ter- 
rtstrial  phyiics,  wIirii  many  ilirories  are  put  fornnnl 
t«  cxpl&in  a  phRiKimcnon,  It  Is  nejteiiary  tu  eul  a»idn 
eaeli,  and  my  that  none  li  abioluiHy  siilSirieDL  I 
start,  thi^n,  with  a  certain  hpiitatloii:  and  yet.  when 
oo«  acc«()ra  an  aiiixilnlmcnt  to  study  fatH  of  thin 
sort.  It  xeiiriDt  to  m*i  neressary  lo  linvc  in  mind  jome 
llieory,  tnin  or  false,  and  to  adopt  it  more  ot  lean 
boldly,  free  Lo  utiandon  it  after  can  trad  ictiuii, 

1  Blarl,  tlntn.  with  a  certain  idea  wUii'li  I  expect 
t9  Tcrlly  or  inralidala  I  d»  not  propo«o  to  lell  you 
what  it  Is:  1  will  simply  nk  your  pennluion.  Iiefuri.- 
glvlDg  my  plan  of  ■Ittdies,  to  point  out-  in  a  few  words 
Ibe  current  theories  to  account  far  enrlhiiuakoii. 

Tliere  an*  four  pi-lneipal  on*'*.  Thyy  are  very  r.td. 
Wo  lind  tbem  In  the  <Jrftck  auiliors,  and  iK-rlmpji,  if 
one  were  to  March  carefully,  they  would  Iro  found 
amons  Kii«t-rndi»a  Inwlitionj,  The  first  ia  Iihsi^iI 
upon  the  sup  position,  Mint,  under  tlie  solid  rruH  of 
tbB  aartb,  \h«.  amldcn  f:onerntian  of  jptw-n  and  vapors 
cauMK  an  l>tcrraiiean  exiJlositinn ;  and  it  i"  the  effect  of 
these  shocks  that  we  fi'i>l  oti  r.lie  surface.  Tliisi  would 
he  111  a  wny  t'ompapal>)e  lo  an  explosion  of  dynamite 
takiuj,-  placp  at  a  great  dfjith.  I  nnrd  not  discua* 
lliPM  Iheorlos,  yet  I  may  *ny  thn.t  (wrliapa  this  om«  is 
true  when  applied  to  earthquakes  in  Hut  nrlgliliarliood 
tit  volcnnoM.  It  it  ci-rUin.  indent,  that  ttn  sonn  w* 
tht  earth  opens,  Ki^-jLi  qimntlttes  of  ga*  nrv  liheratnd 
from  l<enrMLh  Hie  surface,  wljere  in  some  way  lliey 
havf-  liecii  Rcneratei]  ami  turniali<>d  witli  extraordi- 
nary power. 

Itui  even  If  ihiN  iti«nry  ii  probable  with  regard  (o 
vokanic  earthiuahea.  1  think  that  it  would  be  dlf- 
Benlt  to  apply  it  lo  llto*c  in  i}pain, 

A  •worn)  theory  has  h«eii  propoaed  liy  a  leam«d 
physiclat,  AJcxis  Pcrray.  It  i>  bnnud  upon  the  sup> 
pmitlon  thai  the  combined   influence  of   the   aun 

■  A  oanimunlrallon  to  Ihe  Pmicli  (Vographlnl  (iwlfl)-,  nn 
Jan.n,  by  Ur,  rorocA,  profcMOt  of  (wlus;  in  Ibc  I.VilKwi:  dr 
Vtmio*,  and  rrh\rt  ol  U%o  cmnni.lMlna  ap^lnidl  bf  Uw  Acmlcaiy 
«f  aalPlwn  siitiuily  tlivHlMlilih  nnhqiukM. 


nnit  moon,  acting  upnii  lite  liquid  parts  bcMalh  Uir 
fiiirfaj:e,  pniduee*  tides  analogous  to  llioie  on  Uiu  lur- 
faeeof  thoenrlii.  ThOH  vul  lidi's  nf  liquid  firo  at 
ci-rrain  favnnble  movomaitls,  sir) Icing  upoA  the  Mli<l 
('Eternal  crust,  cause  tlie  earU>quak«  abocka.  1  tin 
abandon  this  theory,  for  I  do  nol  think  it  can  a(>^y 
to  Spain. 

There  tenialii  two  niber*,  one  Uiat  of  Scheuduer, 
a  disiln^uiiitied  mivanU  at  oner  pali-ontoionlst,  ccolo- 
{{tit.  and  phyitirist.  Uuvln^  studied  the  earthqoata 
i»  SwiUerland.  he  has  altrlbutod  tbeia,  not  wltbctn 
reason,  in  certain  particular  caaui,  to  Uie  falt(ns-In 
of  fubterrnnean  caverns  canard  by  litis  dUMlvin^Mil 
of  Kut^h  «ubs(anee4  as  (alt  or  gyp«uiii  by  water  wUch 
baa  p«uelraled  Livnvalli  th«  Burfa(«,  SiicU  a  coHapw 
would,  without  doubt,  vnuac  aTcryappriTciablcshodi 
at  the  surface  of  the  earth.  This  llieory  may  apply 
to  certain  iiwcial  case:<;  but  It  reiuaiiia  to  be  seen  if 
It  applies  to  tlie  fipaniali  eartbipiakei. 

There  i*  u  fourlli  wliteli  i«  at  presrat  In  favor  tit 
(iomiany  among  nearly  all  geologists  of  that  coiiniry, 
and  It  has  also  been  aeeepted  by  aomo  in  other  c«nn- 
tricfl.  In  France  it  lias  tiot  been  id  well  rcceiro-l: 
ucvcrilicIeM.  there  are  cmiiicnl  men  wkoentcrtaJu  II 
It  is  based  upon  genln^ical  ub«erTationa.  There  ait 
no  KTolnglaU,  Indeed,  who.  obsorvlnj;  the  walls  of  lbs 
crack*  In  the  metamorphic  rocks,  for  instance,  have 
nut  been  slrui^k  by  the  fact  lliat  thoe biHia,  originally 
depotit(-<d  in  a  horizonlal  pusiiiun.  IiaT«  been  r>ii«d 
.and  lipiiki'n.  Tlvere  have  evidently  been  motremeats 
of  enlt^ine  liiiporlnncv.  since  r^ckn  tiiat  wens  origi- 
nally connected  and  regular  are  now  In  tlic  greatest 
disorder.  Now,  it  is  certain  lliat  these  moTemc. 
could  not  have  been  produced  without  HUperfii 
shock)  at  the  inamenl  wlirn  the  flMiir'-s  were  mad«.' 
Therefore  llieni  must  have  lieen  earthquakes  in  all 
geological  epochs,  even  the  muit  ancleni,  which  are 
exactly  comparable  with  tliOM  of  today.  Kill  recip- 
rocally, if  thesr-  ancient  f(^ldirlgs  have  producod  earlh- 
(]uahes,  why  are  not  thepreacni  eartlitiuakcs  the  reauti 
of  UTiatoiouii  plienoineiia  ? 

Ton  sue  that  the  theory  Is  porfci7tly  rcpilar  up  10 
this  point.  It  Is  only  uace»aary  to  know  (the  dUE* 
culty  la  merely  llirown  back  in  time)  what  it  tbe 
nri^in  at  Thew  loWing*,  of  tlip«  frBi;liir«s.  Why 
llieso  ntiMhmws,  t1ip<ie  subsidences,  lliete  eonroln- 
llons?  We  then  arrive  at  a  lecy  old  explanation, 
givt^n  l>y  K'^oluKiits,  and  ttlll  ndnilctnl  by  many 
Miaanlt.  It  Is  that  the  earth  Is  continually  coolin{, 
and  ao  com  roc  ting.  Thceu[i«rliriat  i-nist  has  reached 
a  iiiiai'ly constant  K-mprraturr;  but  tliis  Is  not  true 
of  the  liquid  portion*  adjacent  to  It.  where  the  tem. 
])«rBture  must  l>e  very  liigli.  itiougb  constantly  cool- 
Ifig.  In  cooling,  itn  voliimn  )H>i-oiniui  l«*t,  and  Ita 
contfai^tionn  came  folding  anil  fractures  In  th«  aollil 
cni^U  This  theory  i*  nkllicr  uld,  it  h  true,  but  tlien 
i*  no  belter  theory  at  jirownt. 

As  tn  the  Spanish  cArthijuaket,  It  seems  to  me, 
that,  ot  llic»e  four  ibeurici,  only  two  >himl<l  receive 
any  atieniion. 

The  i|ue«tinn  ii,  therefore,  whether  there  am  tto* 
siir«8,  bendlngs.  and  faulta  beneatli  the  surface,  or 
whetlier  the  water  li  dIuolTing  out  raveniit.     In 
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word,  the  subject  for  reieKrdi  is  wlMiber  one  of  the 
iMltwu  tbc'uriex  will  apply  Ui  tlic  cue  tti  qui>alioii. 
You  will  notice,  niorpuvpr,  ihnl  racb  nt  lhi*»n  Lliitorlt'a 
prwiiine*  &  goalogicnl  ca,use.  It  is  In  purl,  I  Ihlnk, 
tbls  fd«a  of  the  t'onnvction  b^lwecit  vnrlbquakea  Mid 
Ili«  iDovcmenU  far  Wlow  thi;  (urfnco,  th»t  lina  influ- 
enced tbc  Acftdeoiy  of  sr'lences  In  choosing  a  geolo- 
gist lo  eiktuiiic  ibe  plmnucuuiiDii. 

Ill  my  turn,  —  a^d  fur  ilio  muae  rCMOU  U  ths 
Artuk'm)'  of  •clene^*,  —  I  have  taken  e^oloElsts 
u  cotlabantton.  Tbose  who  uccorapuiiy  ma  are 
Hessrt.  Michel  Li'vyuiwl  Martwl  Uertniiiil,  mt-mlicni 
of  tho  gcnlogji-fil  survey  nf  Fr.vnc,  ftitc)  mining  i^n- 
gincvr*  of  Kre»l  compvlence.  The  third  who  accoiii- 
pMii«B  tiie  it>  Professor  Darrols,  of  tliu  Fuculty  of 
Klnace  III  t.ilk.  on  cmiiTciJt  ccuIi>kIsI,  wbo  is  well 
ACqunintcd  wllh  ilic  Spaiiliih  soil, 

t  hav«,  itictL.  as  my  OMocmtei,  tliroe  genlogUls. 
p«rfe(-tly  (■orgiiii^lriiL  lo  alnily  all  llu:  fncU  that  anr 
iKiiuIIy  invptl.igittfil  In  eartli<|iiAkc>.  —  tlio  i)ro|iagB- 
li4>ii  of  th«  motion,  the  dlrectLon  af  the  sliock,  and 
the  place  of  greAl<.<it  iali'iLiily.  Tlioy  ar*  alw  capu- 
hk  'it  dctcrminiiia  tlic  rclntioiii  which  csitt  bcttrcou 
Ib^  lupciAcIal  acttaii  of  &.}i  eartlirinake  and  that 
^|M^JBfty  be  suing  oil  at  ];ririil  tli^plli^.  GediiebUi, 
warn  thty  travel  over  thf  furfaci!  nf  a  pltjco  of 
frouiid,  Rre  iiiit  only  the  siip^rOclal  heils.  btit,  by  a 
lOTt  of  Instinct,  they  iltvlne  ilie  character  of  the 
deeper  exten»lnna.  Sometimes  lliey  are  mlunkou, — 
tlityaranot  liifalliblL>,  —  but  illll,  in  th<>  mo^t  cuos, 
ihtT'  Kre  able  tn  <)plct-miiie  thn  cniitiltntion  of  tlif* 
dMp  strata.  Ttilt,  Ihuii,  ii  otiu  epeclibl  puliik  nhtcb 
we  all  all  endeavor  (o  iJKtumiiiic. 

Wc  ithh,  frum  ttic  ntudyuf  ibc  supcrflelnl  dupoeltr, 
to  deduce  Ita  geological  siruclure  at  a  ceilalri  ilcptli- 
On  the  other  liand,  nith  ibe  ineuu  wbicli  wu  ptiucM 
ttt>da)r,  it  ii  poMiible  tii  il4.'r.(!i'irtin<!  appro xininlitly  Uia 
da)>th  fnim  wliirh  an  en.ri.hqii a ki;  ab^clc  orlginales, 
Wa  have  iwoniethodifer  this.  One,  whicb  Is  founded 
upon  Virj  procii<>  and  delicate  observatlonB.  has  been 
ppopoacdbjMr.  Scvbacb:  itisbtwRd  uponthc  di^lcmii- 
nation  of  a  scrlca  of  pointa,  In  wlilcli  lite  oeclllatioua 
are  felt  at  the  same  moment.  Tliese  obearvatlana 
arc  extivuirly  difficult  to  i)l)tain. 

There  it  another,  oliJer  rartliod.  lUie  i,c>  ihe  English 
phyaldst.  Mallet.  The  system  of  observations  pro- 
paaed  by  him  la  based  upon  the  examlnaltoii  of  Uia 
cracka  in  the  land  after  an  i'jin)i'|unk«.  Thcae  free- 
liif«B  arc,  in  nearly  every  cjuo,  normal  to  tho  di- 
rection of  tho  aUoolt;  ami,  when  one  atudies  thaoi 
camfullv,  the  ilirecUon  of  thiise  normals  i.t  »ulllcienl 
to  6k  Ibuir  points  «f  cottvert'cncc,  and  hcni;c.  the  ori- 
gin of  Ibc  shock. 

Tbeuieihodsof  wliiclilbave  spoken  are  not  purely 
tbeoriftlcal:  tliey  have  bi*en  applied  liveor  *ix  tinii»  by 
Germans,  Ilnttnns,  ami  Rngllsb;  bitt.  iiiiTorliinittely, 
the  French  have  not  yet  used  theiTi.  They  have 
jtlven  very  lulerMtlns  results;  as,  for  instance,  in  the 
ioit  earthquake  at  [tcbin,  It  baa  been  shown  that  tbi; 
cause  of  tbc  conctiMJons  catnc  from  a  depth  of  from 
twelve  hundred  to  eighteen  hundred  melrvH  at  lh<! 
ncnL  Between  tweltc  hnitdreil  unil  mi:ht.i'eii  hun- 
dred metres  there  is  certainly  a  considerable  range; 


btitone  would  hare  oxpocted  to  find  that  the  ahoek 
(•ame  from  a  itiueh  grenter  depth.  Con»ci}iii'iilty 
mnch  is  tilrcudy  a(!(!ntnii)UIi«d.  when  we  can  limit  the 
origin  of  \h»  phenomenon  lo  a  tpncn  *o  restricted. 

I  oaiil  thai  we  were  able  to  apply  those  two  mfttb- 
oill,  llie  one  curtnlnly,  Ihe  other  probably.  We  may 
llint  asccrlain  the  dcpih  of  the  eartb-^uakv's  centre 
If,  on  Iha  other  Itaiidi  wo  arc  able  lo  determine  by 
Reoloiiiiral  nliwtrvatiun*  the  constitution  of  Ilic  earth 
at  this  point.  w«  sli^II  liwie  obtained  a  datum  ex- 
tremely Imporuini,  »nd  we  may  hv  aWe  lo  aecrjit  one 
of  the  two  theories,  or  so  to  limit  one  or  the  other  a* 
lo  make  it  o^ri-e  belter  with  the  faetB. 

Tlicxo  ar«  lliR  ulij(>cti>  of  our  mission,  tbeae  Ota 
tilings  WQ  count  on  aocompl tailing.  Vou  will  see 
that  it  l.s  very  aimpte.  1  hope  tlial  we  ahull  obtain 
*nti»facior7  rcsnlin.  I  do  not  dart:  lo  prntnisc  Llial 
we  shall:  but  I  do  i>mmlse  yoii  that  wc  ahnll  study 
.\ndaluai>,  or  a  portion  of  iJils  province,  with  care, 
Mtd  Utai  WI1  ihal]  briiis  back  data  of  geological 
Interest  and  imporlnnen  from  tida  voiy  eurloiis 
country. 

SEJSMOlOaiCAl   NOTES. 

Ths:  sartb<iiiakus  of  the  last  year  in  Kriiflund  liave. 
tike  those  In  this  country,  nrouied  an  inti-rcit  in  sois- 
momeiry:  and  the  commltlee  of  the  Scottish  nieteor- 
ologlcal  Bdcifty,  who  have  cliargu  or  the  Ken  Nevis 
'vbservnlorj,  liavc  naked  Prof oasor  Kwin(!(who«owork 
in  Japan  we  ri'cenlly  n'itlced  |toI.  iv.  p.  &ld|,  and 
who  Is  nnw  profcasur  of  engineering  in  Unlveralty 
collccc  Dunifrc)  to  inrttrlute  earttniuakc  oljserva- 
tlons  on  the  top  of  Bon  Ncvls.  TrofrMor  Ewlng  has 
received  a  gmni  of  a  hundred  pound)  from  the  com- 
mlil»iM-ontroilin)t  the  government  granl  for  aeienilfic 
luvestlgniliiiL,  and  will  pmcceil  lit  «et  up  (ippsirains  to 
detect,  and  probably  lo  rocnnl.  miuntitcarlh-iremors, 
and  also  slow  change  of  level  of  the  ground. 

In  connection  with  th«  rccentSpanlsh  earthquikM, 
It  Is  Interesting  to  note  that  wc  have  accidentally 
bruusht  ijito  prominence  a  new  kind  of  sclsmoiicopft. 
In  Nature,  vol.  xxxl.  p.  tiM.  Mr.  BItIn  of  the  Royal 
observatory  al  Grei'nwidi  ituies  that  the  ci>nlinuo(u 
photographic  reconis  of  the  di-clination  and  horiiton- 
tal  force  ma^etometers  both  show  a  slniultaneoaa 
disturbanes,  diOerenl  from  the  ordinary  magnciic 
disturbances,  occurring  on  the  evening  of  Dec.  ^,  a 
few  minute)  after  the  reported  tlino  of  the  severe 
•laithqimkc  in  Spain  ou  that  dale.  Xo  ordinary  uajE- 
ncllcdUturhitiices  were  rccordod  on  this  and  neigh* 
boring  dales,  and  tlie  earth-current  registers  ehowod 
no  change;  so  that  there  would  seem  to  bo  little  If 
any  retuton  tn  doubt  tliitt  tlie  unusual  dlalurbanroi 
rocordod  wern  caiiaed  by  the  swinging  of  the  magnots 
on  their  suspending  filirr-s,  dun  lo  the  shabinK  of  the 
points  of  suspension  by  the  Spanish  earlbqnako.  If 
Kime  method  were  dcvisol  of  photoin'aphlng  the  lat- 
eral awing  of  the  tnagncta  In  two  aEimuths  at  right 
angles,  In  addition  to  the  prctcni  torsional  swing  as 
luagnetouieiers,  tlteae  Insuumcuts  could,  perhaps,  bo 
nndfl  very  MiislUve  seUnoacopcn  a*  well,  and  ihe 
accuncy  of  tho  tini»-recon1  would  only  depend  u|Min 
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th«  vnlocit)'  gireit  U>  I1m>  iLrip  of  pboCOgrspUlo  jupcT^ 
Of  cwinK,  »t seiBtaomttcru,  UiBrwoiilit  hea*  worlbku 
Mai1f>labl«pen<Iuliiiiift  muil  b«r;  biil  m  i^tmoteopa, 
ihv)-  tnititit  he  iinltr  srn-'ltlvc,  nnd  Iho  erpenia  and 
requisite  iilWiitlon  need  iioL  aUJ  greatly  to  IIihc  a.1- 
KoAy  iieceMijy  wIUi  Ihe  maftiiftomewr. 

In  Japnn.  PriiroiiftdrMiliiv  k«i!|u  iiji  hit.-ict.iro  work 
in  sciininlngjr.  During  iliit  Inxt  FitninuT,  b«  ap^nl 
firo  diiyson  (lie  top  ot  FiijijAmn,  nttiMnpling  lo  d(^t4:ct 
itmrnoJ  chkTiKca  inlliu  Icrel  of  the  Krounil.  Tlio  rc- 
saluluiVBRotyct  bi-cii  publinlicd.  This  mounuln  — 
li  wonderfully  yymmcLrlcal  vi>k'«iiit;cone.  about  twelve 
tliouRiind  feet  high,  and  the  most  ftirikhig  otijrct  in 
KJI  Japan  — in  tlw  unn  i>n  wliuw  Biimmit  Profpwor 
Meiidenhall  rnailo  n  il«ti>nn  I  nation  of  the  force  of 
f^Tuviiy  And  ot  ihe  valuM  of  the  uiagnttlc  elements; 
■nil  It  vill  always  be  an  tiiiereMtiiK  point  for  scien- 
tific ob*«irvxtii>iiK  of  all  kinds,  ri«ing  a*  it  docs  in 
complete  Isolation  out  of  a  plain. 

Ill  ml.  vii.  |>arl  %  u(  the  Tran»acUanii  of  lhi.>  bcIs- 
iQologiual  society  of  J.tpaii,  rnifcmnr  Milne  con- 
trilmies  a  pa|H-T  upon  lb  rtre  hundred  and  ct^liiy-aereu 
(!arth(|uake9  observed  In  iioithcrri  Japan  l>etwt*en 
Octobur,  IKSl.  and  Oc[ob«r,  IK^^i.  A  map  i*  tjiren 
for  ever; '|uak«.  ihoiving  bylu  nilon'd  iiortinn  i.he 
approilcnate  afa  covprril  bythp'Tinck,  ac  determined 
by  Proi>'-"or  Milut'«  sy»lem  *f  travkini;  down  i^arth- 
(|iiakcs  by  a  iyit«m  of  postcard*  Uiritributcd  lo  all 
important  places  In  tlio  hand*  of  oWrvera  who  send 
in  wci-klj  Imports  of  the  occurrence  or  noii-oc-eur- 
rence  nf  nny  iliilurbance.s.  In  Ihii  wiiy  Proff-nxnr 
Hllne  baa  had  thr  norLiirni  part  of  Xippou  and  Lho 
•ouiheri)  part  o(  Xnm  iniven-d  for  iwvuril  year*  with 
a  nttwurk  <>f  torly-ilvG  observers,  besides  those  In 
Tokio  and  Yakoliuma.  At  ttve  of  these  stations 
i|uit(.- ui.-ciii'nla  Iinll^-llbSl>rvatiOI>■  of  tbs  di»tiirbniict.'» 
wiTR  fn.M|uuiilly  ublaiuud  by  tlic  help  of  i;«ud  clocks 
compnrvd  a<:vi-ni1  liniui  per  week  wlih  thu  daily  tele- 
graphic iioon  slennl  tnm  Tokio.  A  caUloxue  of  the 
individual  obst^rvallonii  of  each  of  tho  three  hundred 
&nd  vigil Ly-si>ven  shocks  Is  also  given.  Some  of  the 
reatitla  an:  wortli  iiuLiiig.  As  regunli  gmsraptalcnl 
disirlbnCloT).  it  I*  rcmnrlcablf  thai  only  tn-nniit.  of  tho 
three  hundred  and  i/ighty-sevpn  sbncks  appear  to  bars 
extended  to  lli*^  went  uf  the  nngn  of  inountnlns 
running  up  the  western  tide  of  the  island  of  Nippon, 
being  apparunily  stoj)|>cd  by  ihnc  barrier,  ivhile  abirui 
elghiy-fonr  pi-r  cciil  soem  to  have  orlgitiuted  ■either 
out  under  llw  ocean  or  very  in-ar  II  on  Ihu  «i»[i'm 
•id*  of  the  Islands.  Com  in  en  tin  li  on  this.  Professor 
Milne  nays.— 

"  Ttie  district  which  is  itiost  shaken  is  tho  flat  nl- 
luTlal  plain  of  MtiMstd  following  the  line  of  the  river 
Tonegawa. . . .  This  Rfca  (omia  one  of  the  flattest 
parts  of  Japan.  The  Ian;*-  number  of  carili'iunkes 
whleh  liave  been  felt  on  lli>!  lowuraund,  ariiltUi'cuni- 
l»ratir«ly  small  number  which  have  been  fell  in  liie 
mountains,  U  coitainly  remarkable, 

"  It  mux  also  be  oWmxI,  that,  in  the  Imaicdlate 
Ticinity  of  active  or  exirrmely  r«c<'nl  voleanoM,  tTitt 
ulsioto  actlrity  liaa  boeu  tinnll.  ...  It  may  also  be 
remarked  that  Uik  side  of  Japan  on  which  oarth- 

auakes  are  the  most  frequent  Is  the  tide  wbieU  slopes 
own  steeply  beneath  au  ocean  which  at  a  huuilrtd 


oud  twenty  milea  fron  line  coast  hu  adeptb  ot  abooi 
two  tkouaiuid  fkllionix,  wlilbt  ou  Itie  oppoalte  side 
of  the  country,  at  tlie  same  dl>tane«-  from  the  ihore, 
the  depth  Is  only  about  a  bandnil  and  forty  fatboois. 
Anoiherpalni  not  lo  be  over!iH>k«il  (t  the  fact  Uial 
the  dl^irlct  wlicrc  oarlhi|ualvei  are  ibemutt  nunnroui 
i)  one  where  there  is  abundant  evidence  of  a  rwal 
and  rjipid  nlc-vntiAn. 

"  In  all  ihitsp  rRiptiCt*  tlia  svinnie  rvslofu  of  Japan 
hold  n  elose  ndationahip  to  aimilar  m^ons  In  South 
Atnericii,  where  we  have  earth rfiiakva  orlehiattng 
hciiuatb  a  ileop  ocean  at  tlie  foot  of  a  atcep  Sopc  on 
the  up]i«r  ttartsof  which  there  ore  numerous  vulcanic 
vents,  wbiUt,  on  the  ilde  of  this  ridge  opposite  tbe 
Dcoaa,  a«rthqtiak«  are  rare.  Willi  n^utl  i«  tbe 
MuHiilii  arm.  it  may  also  be  remarked  that  sediments 
briinghi  down  by  numt-roiis  rivci-*  from  the  bigber 
parla  uf  the  cimntiy  are  accnniulAtlng  on  U  at 
rapid  rate." 

The  distribution  of  the  three  hundred  awl  rt; 
seven  earihiiuakes  fur  the  four  quarters  of  ttie  y< 
wax  as  folluAs.  — January -March,  16j;  April- Jiiai 
70:  Jtily-Septflniber.  3i';  Octob«r- December,  SS, 
thni  oonflrming  the  gn>a[«st  acilvity  in  the  oo]d< 
iitid  least  in  the  huttest.  months  of  the  year, 
had  been  fhown  before  for  the  Toklo  district  oloiie 
fur  a  long  (lerlod  ot  jeara. 

With  reit)ect  lo  the  measurement  of  the  idocIod  of 
tbe  tp-ounil,  itiiist  of  Che  facts  deduced  by  Professor 
Milne  ntv  subsianiially  tbe  saina  ai  llioae  aumma- 
rized  by  Pmresior  Kwing  in  his  memoir  refenvd  lo 
above.  The  following,  howflver,  which  la  partly,  at 
leaii,  new,  dtaenea  ((uotaiiou  here:  — 

"loHsmiich  as  It  will  be  observed  that  dlftereni 
in«tnim«iils  zivt^  rliff^rtnt  results  for  the  Mine  eiarth* 

Suakc.  in  nrdnp  thnl  Ihn  render  may  nol  reeard  su«h 
iHKraint  a*  cnulliellnu.  IIh.<  following  results,  whleh 
have  bt*.n  obtaineil  from  the  earthquakes  hetw  r«- 
ftirr«il  111,  and  which  have  been  coiiflnncd  by  many 
i>l>M)rvaCio4iB  made  imbsi-'tjuently,  may  be  onuiui  ~~ 
ated: 

"  1.  An  ordinary  earihijuake,  altboufth  having 
ireneral  direciloti  of  propacation.  \ua  at  a  giirn  pol 
many  dlrcctlont  of  vibration.  If  ibere  is  a  dndd 
shock  In  a  disturbance,  ibis  particular  niuveii 
msy  be  ludicaicd  in  the  same  tuaaoer  at  adjaci 
stations. 

"Z.  Tbe  amplitude  of  niotion  as  obaorved  at  two 
adjacent  siatlaus,  even  if  only  a  few  hundred  feel 
apart,  may  be  cstrejuely  (llflercnt. 

'J.  Tho  jKrlod  of  mutlun  may  vary  likn  tiie  am- 
pljtuilr,  Ihn  inxtnunenu  being  hi  all  cases  as  aimilar 
as  it  is  pr)»>ildi'  lo  eonstruct  them. 

"  AI  pr«iHntlainc«rryingonobserraUoQsbyiD«ana 
of  ihrerr  similar  Instrunivnt*  placed  at  ihe  ooniera  of 
a  triunLjIe  the  sides  of  which  are  about  eight  hundred 
feel  iuleugth.  When  these  initrumenu  are  aide  by 
side,  they  prnctlcaily  give  similar  dloaranu.    At  llieJr 

fresaatpvslllona.  they  always  give  if^rmit diagrams. 
f  these  inBtrumenis  were  In  the  hands  uf  ihstlnc* 
otiservrrs.mrh  of  these  observer}  would  give  alotaJly 
different  aocouut  of  tho  same  tMirthiiuako.  Judsliig 
from  lb<;  quick  period  and  large  ampUtnde  of  uo- 
Uan  always  observed  at  one  particular  corner  of 
triangle.  I  can  say  with  cunOdeiu-e  Uiat  at  thi«  coi 
there  inlgbt  be  suOicIent  motion  tu  aliatter  a  bill 
Ing.  whilst  at  the  other  corners  similar  buildiii; 
would  not  be  damaged." 
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He  doe*  not  tUIc  nrhctber  there  i*  Any  diScrenoe 
In  «l«railo(i  or  Id  cbirBCt«r  uf  soil  st  Ihe  corners  of 
thU  iriuit^le;  but,  fT  there  la  none,  ibta  thU  olwerved 
dl(Iei«ne«  of  motUta  I*  lilgtily  lnt«fi>«tlrig  anil  Iin{Kir- 
t«nt,  and  sbould  ht  tc«l«i1  uid  vciilicd  in  ovtiy  powi- 
lile  vMj  by  ii)tercli«iige  of  )Dftinim«n(s,  r«««UlDg  of 
supports,  elc<.  in  order  to  be  mre  iu  everj  vr»y  tbut 
tbrrc  !•  DO  Idc»I  pttciiDflrity  pC  itiMruinciii  or  method 
of  uucliinent  to  tho  sol).  Doubtleu  ihls  will  Iibtc 
basen  full;  Mbm<1«il  to  in  Profouor  Milne's  coiitlnu- 
litlon  of  th«M  intsKititig  pKnv  rime  tits. 

H.  M.  Tavl. 


RECENTDrsCUSSIOy  OF  THE  AXIOMS 
OF  MKCHA  XrC.S. 

ToB  logic  of  the  physical  ncieiiws  will  a1> 
^ways  roiDAin  a  rasoinnliDg  field  for  ttic  philo- 
sophic  inquirer,   and   doubtless    also   for  the 
special  student  of  those  ficicnces.     The  recent 
tftorlit  towards  n  *  reforni  in  logic '  in  ( iermnny 
have  not  left  tbU  field  imtouched  ;  and  one  of 
tbe  first  io  importance,  namns  tlic  boolcs  that 
pbear  od  the  general  topic,  is  the  work  whose 
'  title  Is  given  below.     The  niithor  has  (ju&li- 
Gud  hiiiiseir  for  the  Uisk  l>y  a  lengtliy  study  of 
the  historj-  of  tlie  dcvelopiocol  of  his  Kcicciou, 
*  and  he  has  Ihe  power  to  8iiggi!st  much  more 
than  be  dtrcelly  aays.     In  ftliort,  we  have  here 
a  man  who  eonibiii««  detlnllene^^  with  depth 
of  Ihougbl;  aod  his  book,  whether  iiiw-fnl  or 
not  to  the  BpeciaU»t«  in  mechanics,  ia  surely 
veiy  suggestive  to  tlie  student  of  logic. 

The  anibor  representa  in  hia  way  the  new 
tmjMricisni  of  Germany.  — a  doctrine  tliat  lias 
grown  lip  out  of  a  hIikIv  of  Kant  and  the  ICiig- 
llah  philosophy  eombinivl.  and  that  n.i  certainly 
points  back  again  into  the  rcnliu  of  spcdalEy 
philoso|>hic  discussion  ah  it  uppcnrs  anxiutiH  lo 
be  forever  lieyowl  that  realm.  This  new  em- 
:  piricism  is  much  more  Bugge<ttiTe  than  the 
'  oUlcr  vmpirieism'  of  J-  H.  Mill.  He  had 
fouudetl  all  indiRrtive  interpretation  of  nature 
on  the  cauaal  jirinciple,  and  the  causal  princi- 
ple ilneir  again  on  an  inductive  inter)ire(ation 
of  nnlnrc.  The  ik'W  cinj>iri(;isin  esciijies  ftoni 
this  circle  by  assuming  a  relatively  a  priori 
priiirijiit:'  in  all  induction,  but  seeks  to  remain 
empiricism  still  W  iiinking  this  principle  no 
alietrac'l  axiom,  but  a  sort  of  ultimate  fonn  ov 
tetHlency  of  intclligenoe,  nz..  the  tendency  to 
Ctmef.ive  of  the  /acta  vf  experience  i»i  the  most 
eeoHOiaieai  fvat/.  This  interest  in  economy  of 
thought  shall,  in  the  new  cmjitricism,  take  the 
place  of  tile  old  axiom  of  cnu^lily.  aitdi  in 
[  Diet,  of  all  the  uiyslerious  axioms  of  past 
lo^eians.    'ITiis  tendency'  to  economy  ia  to  be 
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th«  true  u  priori  that  Kant  sought.  It  Is  to 
glreTis  no  knowlcrtjie  tr*nse*'nding  experience, 
but  only  a  nccrjuiaty  presnp)>osition  cnnceming 
experience.  What  for  hare  exiierienee  would 
seem  n  conftised  inasa.  becomes  for  the  scien- 
tific thinker,  by  virtiiu  of  thia  tciidtncy  U> 
economy,  a  world  of  law.  All  iIki  laws  are 
indeed  atatenienta  of  emjiirical  fact ;  bat  the 
statements  never  could  assume  this  form  save 
by  virtue  of  tlie  effort  to  economize  thought. 

Such  is  Uie  general  statement  of  the  new 
empiricism.  Our  author,  for  the  most  part, 
couBnes  his  use  of  it  to  his  special  tank,  and 
lets  general  philosophy  as  mucli  as  [jossible 
alone-  Yet  he  cannot  but  constantly  suggest 
to  the  reader  the  philosophic  problems  peculiar 
to  his  mctlKXJ.  For  the  rest,  he  lays  claim  in 
the  profaec  to  oonfiulcrahle  relative  originality 
in  the  development  of  his  own  doctrine  He- 
fore  Kirchhotf  and  HelmholUc  applied  to  me- 
chanical seienoe  the  general  theories  of  the 
new  empincism,  Macli  had  outlined  hia  views 
in  a  published  esna)-.  lie  is  thus  entitled  to 
individual  credit,  and  open  lo  separate  criticism. 

Applied  lo  mechamcal  science,  the  new  em- 
piricism, as  our  aulhor  and  KtrddioO'  have 
exprussed  It,  takes  tlie  form  of  declaring  the 
purpose  of  mechanics  to  be,  "-the  simplest 
po«i9ibIe  description  of  the  molions  that  are  iii 
the  world."  Thus  al  a  stroke  the  science  is 
to  be  I'peed  from  all  mj-alcrious  elements. 
Those  old  ideas  of  force,  of  inertia,  and  the 
rest,  are  to  be  dethiei)  afresli  in  such  a  way  as 
to  conform  to  tills  logical  theory.  Tbe  science 
is  lo  have  its  two  perfectly  plain  bases  :  viz., 
experience  of  motion,  of  velocit)',  of  direction, 
etc.,  and  the  effort  to  think  this  oxperienoe 
with  the  least  eflbrt  and  tbe  greatest  unity. 

The  hislorical  form  thul  Mach  givt-a  to  hia 
doctrine  makes  it  es|>eclHlly  attruvtivu  aod  eo- 
ligbleuing;  and  we  hope  for  much  good  effect 
from  tbis  element  in  the  book.  Mccbanleal 
science,  as  Maeh  frequently  repents,  hitd  its 
origio  very  plainly  in  the  need  of  men  whose 
handiwork,  owiiig  to  its  technical  complexity, 
was  difllcult  to  describe  to  those  new  In  thu 
ci-aft.  The  leanier  mu«t  be  ensibli'd  to  %vf  tho 
])ermanent  elements  of  the  cx|xTicnce  of  his 
crnfl  t)eneath.  and  in  all  their  etidlLssly  various 
applications ;  he  must  be  brought  to  an  '  iilier- 
siuhtliche  crfasDUtig  der  thntsuchen : '  lienco 
the  need  of  <|uile  general  and  Bim|>le  descrip- 
tions, applying  to  fimdamentally  iinpunant 
facts.  Keonomy  of  -.lescriplion  thus  from  tlie 
first  becomes  tlie  arlistie  principle,  aa  it  were, 
of  this  technical  insiruciion. 

If  this  is  the  origin  and  general  raelhod  of 
Uie  scicDce  in  its  embryonic  stage,  tbe  origin 


of  Uie  utte  of  axioiuu  apja-uro.  aot-oixJing  to  our 
auUior,  in  the  f&ct  tliat  ihp  learner,  froni  long 
baljit'  (not,  as  TkEnc'li  ttiiiiktt,  from  SDjr  a  priori 
in^fglii),  lia»  coTtic  to  t^xpcc-t  inHlitioiivoly,  and 
ao  to  conceive  vcrv  ucoiioinically.  certain  simple 
fteqnenccs  of  fav.ls.  I'lirelj  for  economic  rca- 
SOQR,  and  not  on  philix^opliio  groiintU,  nor  for 
that  nruiltiT  with  any  pliilo»ophic  JualificAtioa. 
tilt;  teacher  is  disiKwciI  to  achv  upon  these  elf- 
mentarv  (uuia  as  the  eonstitiienta  into  which 
more  complex  facts  can  be  analyzed,  and  by 
vrbich  tlicse  cases  van  bi-  eiusily  Jt»M.-ribcd. 
Tiicse  situpler  sequeuees  art-  ebosou  simply 
heoause  the  learner  already  knowa  of  them, 
and  can  more  readily  grasp  Uicm.  When  one 
ealU  them  a  priori,  one  forgets  how  easily  a 
puzzling  (|ue«liou  ean  confuse  us  about  their 
meaning,  and  even  about  their  Uiitb.  Theb 
*elf-evldpnec  is  tlie  w^lf-evidence  of  instinct, 
and  they  me  in  no  pbilos'tphicai  svnse  a  priori . 

After  Ihc  foregoiog  annimary.  we  tnay  fairly 
assert  that  in  one  respect,  at  any  rale.  5lacb's 
niellind  is  praiseworthy ;  aiid  that  ia.  in  its 
tCDdcm-y  to  get  rid  of  tbe  inystciious  element 
of  his  science.  "Whatever  one  umy  hold  about 
the  a  priori  in  general,  there  is  tiu  doubt  that 
we  have  had  enough  and  too  much  of  the 
purely  uiysliciil  a  priori.  If  there  is  any 
fuudaiueutal  rational  truth  at  the  bottom  of 
science,  if  aeionoe  ia  more  than  a  mere  aggre- 
gation of  facts,  this  rational  bams,  when  we 
come  to  state  it,  must  be  a8  frank  and  iioncst 
and  inimly  a  princij>]o  us  tlie  most  common- 
place adherent  of  the  empiric^al  philosophy 
could  deaire.  The  old-fashioned  re  priori,  in 
science,  in  niorabi.  in  religion,  used  lo  he 
represented  as  an  arrogant  aud  intolerant 
thing,  Hiyslerions  in  its  manner  of  speech, 
violent  an<i  dogmatic  in  iLi  defence  of  its  own 
claims.  The  ICnglish  GmpirieisL<«  nsed  to  hnt^ 
this  aristocratic  u  priori,  auil  they  shrewdly 
suspected  it  to  be  a  humbug.  What  they 
gave  us  in  its  place,  however,  was  a  vague  and 
unpliiloaophic  doctrine  of  iieieuee,  that  you 
could  only  seem  to  understand,  so  long  as  you 
(ltd  not  examine  into  its  muiiniiig. 

Macli's  view  avoids  the  inysl«?ry  of  the  old 
a  priori.  He  leaves  ns  still  tlie  mystery  of  the 
eoprpspondenec  of  external  naUire  u>  our  fun- 
dameulal  interests  In  the  simplicity  of  its  phe- 
nomena. Yet  this  mystery  has  the  look  of  the 
genuine  philosophic  problem.  The  new  empir- 
icism ia  not  and  can  not  be  final ;  but  it  prom- 
ises lo  prove  an  excellent  beginning,  mid  one 
can  at  lenut  commend  it  to  those  instructors 
in  elementary  mcchanica  who  ]«till  pazrAc  their 
pupils  Willi  their  use  of  the  old-fashioned, 
mystical  o  priori.     Macli's  fundamental  priu- 


eiple  of  tbo  ecouoniy  of  thought  is  one  tlial 
any  intcUigcot  pupil,  with  a  few  empirical 
facts  liefore  him.  could  be  got  to  undenttand- 
Hut,  as  many  not  c\1rfiordJnaHly  stupid  puptU 
have  so  often  felt,  the  myslenous  way  in  wkidi 
such  axioms  as  the  '  principle  of  siifGcient 
rcoHon  '  used  to  appear,  aimlessly  wanderii^ 
to  and  fro  in  the  texM>ooks,  could  not  but  per- 
plex, without  iu  any  wise  helping,  the  young 
mind.  That  even  to-day.  when  the  empirical 
methods  in  elementary  mechanics  are  so  welt  i 
developi-d  niid  so  generally  used,  tJie  '  prind' 
pie  of  Kufllcierit  reason  '  is  occasioually  uaUn) 
in  to  help  teachera  and  text-books  out  of  dif- 
ticult  places.  —  thia  fact  ia  surely  a  ''  aiifficient 
reason '  to  itself  for  a  careful  study  of  sucli 
books  ag  Mach's.  There  arc  many  leodierB 
of  elementary  mechanics  lo-duy,  wbo,  while 
abhorring  metaphysics,  and  constantly  gloriiy* 
ing  expericnee,  never  know  or  can  tell  Joit 
what  ought  to  be  done  with  that '  principle  of 
siilllcieiit  reason."  which,  however,  as  tt  used 
to  be  applied  when  it  held  sway  in  elemental^ 
mechanics,  was  the  most  miserably  '  mctapfajrt- 
teal '  of  all  confused  ^tatcuienta.  The  mtut 
ardent  believer  in  the  rutiunal  a  priori  must 
therefore  delight  to  Qnd,  in  sueb  n  book  aa 
Mucb's,  the  fouudiitiou  laid  for  future  pbilo- 
Muphic  inijuiry  in  llie  clear  and  sensible  empiri- 
cism  of  the  author,  tentative  attd  traa&i«|^H 
though  this  doctrine  itaelf  may  prove.  Ou^H 
when  the  vjigne  and  mystical  have  boeu  ba^^ 
ished  frorn  the  mere  terms  and  axioms  of  tbe 
.science,  can  a  [>hilofict]dui;  student  ho)>e  a 
cessfully  i«  grapple  with  the  (juestion,  ■'  Hi 
la  empideal  sciiMice,  wLLh  certain  and  Axi 
result*,  jiosMbtc  at  all?"  Every  one  is  thei 
fore  interested  in  such  undertakings  as 
nuthor's,  whether  one  is  student  of  mechnnii 
or  of  logic,  or  tcaeher  of  either ;  for  every 
is  interested  In  plain  uud  frank  thinking, 
from  appeals  to  merely  mystieat  prioeiplea. 

In  conclnding,  we  must  coll  spceialattentioe 
to  our  author's  discussion  of  tlie  ((uestloD  of 
absolute  tind  relative  motion,  which  he  »e< 
to  lis  to  have  treated  witii  inarvellouaskill ;  ai 
thus  we  are  obliged  unwillingly  to  leave  a 
that  is  so  full  of  learning  and  suggestion. 


TfJE  SNAKE-DA KCE   OP    THE    MOQUl 

Cmt.  Bolukk  has  given  us  here  a  most  u 
teresling  account  of  his  experience  among 

7Ar  mal^ilaiKd  <t/ Mr  OTMiab  v^  AriMfla ,' brt nu  *  1 
at  «  Joiirnay  trutn  l^^nlu  F^,  Hew  HvKl'Cs,  Ut  Ik*  vUlien  • 
UmiM  Iii4t>n>  <it  ArUuna,  with  a  dowrlptloa  of  0»  ma 
widDailnmaiifUilBpocullu'Mopte.  >D(ln|"<c4>Ilx  or  llw  r>  _. 
Ing  rallatBU*  rile,  Uis  aDihr-danQf-.     Uy  Juhh  O.  B<i(iKKm,«*ii- 
uilii  Uifnl  II.S    ciraLiy.    Now  York.  0\arU*  Stritittf'4 
1UI    s:ip,.sipi.    r. 
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McKjiii  IiKlinDK.  It  isu  riisciuatiiif;  tKfuk,  l>otb 
to  tUe  scientific  and  geiifml  reatlBr.  Witli  i 
graphic  pan  tie  oBrn«s  you  witli  bini  od  a  long 
trip  rtpktc  ivitli  thrilling  iiicidenta,  over  re- 
glooa  si>]doiii  visiu-d.  I'lie  tioolt  aavore  rather 
of  fl  couglomcrHlioti  or  lieUcUed  uot«s,  than  a 
oomi'it&tion.  I'orltapa  too  mucti  wfts  sttempt«cl 
in  tr,ving  lo  give  a  popular  account  of  hl»  trip, 
iiitii  yi't  (irosi'n-c  llu-  flavor  of  the  uoto-book 
wriltua  on  llie  3pot.  which  is  eo  valuable  tor 
scteiitific  {itjriioHcs.  lie  aenins  aliin  to  liAve 
rnlk-ii  into  the  inistnkc  of  8iii)|K>sti»g  liU  reail- 
cr»  to  h<j  cut  off  from  book*,  an  he  unfortu- 
nntely  wns.  ami  lins  filled  the  liir^er  |»art  of  thr«e 
chapU-js  ([*!>.  IDP—'i'i'i)  with  quotationn  whieli 
it  would  have  bocii  sii(n(;i«nl  to  give  by  i<>fer- 
cnoc.  'riie  mintitcueas  of  deUtil  with  whicli 
be  desci-ibes  every  cm^umstanee  seems  unne- 
cessary whili>  his  travels  were  iii  not  unknown 
rcgioiia  :  but  they  l>K(vait:  iiivaliiahlu  when  lii: 
tlEMribcH  the  suake-diince.  anil  h'n  vimls  to  the 
TSrious  AIu(|[ii  villiiges.  The  book  eonsiHtfi  of 
on  account  of  a  dance  iu  one  of  the  puebloa 
on  Uie  Riu  Urunde,  whii-h  is  curious  from  iUi 
luixLure  of  ut<I  heuUieti  evivnionies  with  tlm 
Itoman  forma  introduced  by  the  Spanish 
jnle*t6!  then  of  his  trip  thi-ongh  a  corner  of 
llio  Navajo  ri-serviition  to  the  Moqui  village  of 
lliialpi  ( pronoinK-o<I  H'olpi},  where  the  snake- 
(iancc  waA  witnessed  :  and  then  of  viHJta  to  the 
other  puchlos  of  the  Motiiiis.  Theiic  Moriuis 
occupy  several  i«oUu-d  mfsaii  In  north-cflsterti 
Arizona,  and  arc  by  far  the  most  primitive  of 
all  the  I'ueblo  tribeH.  They  were  not  alfected 
even  by  the  Spanish  eivilization.  ua  were  all  the 
other  tribes,  including  thi-  closoly  related  Zuiiia, 
and  an-  lo-day  almost  whjtt  they  were  four 
hundred  or  more  yejirs  ago.  Tliuii'  life,  habila. 
eustuiucs.  and  indiistrlis  are  dcacribed  with  an 
accuracy  and  mhtnloneas  which  renders  the 
book  iuvaluable  Lu  llie  elhnologmt,  and  yet  fio 
cntertaiDiiigiy  thnt  no  one  can  fail  to  be  inter- 
ested. The  !*»ake-da»ce  ee«ins  to  be  the  last 
remnant  of  what  hilk  once  an  nlmost  universal 
worship  among  the  tribe*  of  Xorth  Amorit«. 
Owing  to  foHunate  elrcnnifttanc'ea  anil  lii»  own 
coolness  and  tnitiring  perseverance,  Capl. 
Itourke  wag  able  to  see  i>ven  the  aoernt  ecrcmo- 
iiiea  of  this  danee.  which  do  white  timn  lias  seen 
U'fnre,  or  will  he  likely  to  sec  so  tJioroiighly 
»gaJo. 

'I'hi'  platen  aixxjtnpfiuying  the  work  arv  ad- 
mirable reprofUictionsof  the  Hrtial':!<  paintinga. 
It  is  Rutlleient  to  any  thai  llie  paintings  are  by 
Moral),  and  uie  ticcuntte  in  i-olor  and  drawing, 
a-s  well  as  spirited  and  realistic. — a  tjiiallty 
generally  aliHinl  in  illustrations  of  Indians. 
They  alouc  arc  worth  the  coot  of  the  book. 


NOTES  AND   NEWS. 

Thk  tiicle<ircili>sic«l  olisnrvatory  at  Toklo  haa 
roconlwl  AliS  Japanese  ear tliii unices  In  ilie  len  y^sn 
ending  Dec.  10,  18S4.  Ot  thcaa,  SSI  (or  fifty-six  pi>r 
^eiit)  hum  occii(T«d  during  tlie  nix  colder  montba, 
and  213  [or  tlilrty-flve  per  i»ut)  diiriiif;  the  (ix  warmer 
»ioMth9,of  the  your.  I'rufestur  Milno'a  ci'mpilnilnnof 
itftT  emrclx  J  unites  •>bni::rkrd  in  nortli«ni  Japan  In  L)ie 
iwo  years  tculing  Ociolxir,  ISHli.  lioweier,  «huM)i  a 
silll  %m.VKT  iMXj;xjrti<iii  lor  tin-  winti-r  inonthi;  ibe 
I>t!n.-eiiUi{jfji  bplng  »t>vuniy-twu  fur  the  months  from 
Oclnber  lo  Marcli  iiieliisive,  aaiJ  twenty.«if;ht  from 
April  In  Heptotiibcr. 

—  I'lut.  J.  P.  O'lt^tilly  liaH  n'i'"n[ly  [iiililip^herl  In 
[hl^T^ll^eactIl>l1Il  of  l\w  K»y»l  Irish  aendemy  a  map 
of  Greftt  Ijrliain  and  Ireland  lii  wblcli  li«  bu  al- 
tempted  to  graplileiilly  r<>)iru.<«ii i  thu  enrtbijiiakc*  of 
the  United  KlugdoiD  [vlallvt- 1»  lh«lr  froqiiency.  It 
would  appear  Uiitt  IrvlaiiJ  liu  been  lets  aubjeci  to 
nluM'kA  that!  Ortiat  ISHtiibi;  thnt  t.Ui?  poinla  of  more 
fnrqurnt  ocUon  in  Irdand  Ik  near  or  on  the  coatt; 
and  that  tlie  touth  coasl  ol  England  preseiila  a  num- 
ber of  jioliiiH  uf  aetivUy  aUuated  approxtiuatuly  on 
llii!  tamfl  line,  In  all  pr»l>sbllilj  L'onndctuil  with  a 
syslflm  of  jolninig  corrt-«p'inding  to  the  gener&I  dlree- 
tiuii  of  the  coMt, 

—  Ur.  a.  £achenliag«i]  writes  to  Satur*  thaL  thn 
oarttuinaka  shock  of  Dec.  £.1  lut  wa«  rogistmwd  by 
the  maguetograph  at  the  Imperial  marine  ob«i>rvatar7 
at  Wilhdmsbavnii;  ihtiLloyil'i  lOiHtiieCic  balance,  tho 
itiatruiDCat  for  vertical  iDtetDily,  b«lng  sut  lu  osclb 
lallon  Aral  at  fi.M  i-.m  .  local  time. 

—  TEie  «&rthquak«  ware  of  J^n.  23  lasl  In  Kngliiad 
appeared  lu  the  vicar  of  Biiiut>t<}ti  to  put  directly 
tinder  Ills  h»u*c.  A  letter  from  Ur.  EJward  ParAtt 
iu  Natitre.  aiaiai  that  It  occurred  at  H.-IS  i-.u.  ]»  Uie 
drawlajE-nKim  at  th^-  vicarage  it  ap}i«ared  aiif  a  hi^vy 
traction -aniiina  wa<  pB*siii|[  rl»»«  i»  the  window :  the 
window  faees  eastward.  In  the  kklclien  the  servania 
n«r«i  greatly  alarmad  by  a  rumbling  iioIm  and  a  shak- 
ing under  LIm;  Sour.  Some  of  tli«  vicar's  iioiglibon 
«ay  they  heard  a  ri'iHirl;  and  boiicw  with  ccllurs  under 
th«iD,  and  higher,  felt  llic  ^baking  more.  Some  per- 
■onft  who  w<?rt>np3tnlr!>,  tliinklnj;lhal  it  was  some  ex- 
plosion, rushed  down  stairs  and  out  of  doors,  'ilut 
ttffcGt«  were  aUu  fell  at  Shtlllngford.  two  m\W*  dlt- 
tani;  and  also  at  runibi^hitad,  one  and  a  half  miles 
distant.  Th«  poTt«rs  al  the  elation  describe  It  as  like 
a  beavlty-lad«n  mineral -train  paMlng.  The  only 
damage  done  at  Baroptou  wan  that  a  pJ«ce  of  wall 
nras  thrown  down, 

—  It  Is  sngge9l«il  by  the  SeUmolaKteal  society  of 
Japan  that  the  system  of  (elegraph-statlonv  around 
Ttfkiu  :knd  Yokohama  may  be  utilised  in  warning  Ibo 
inhabUacita  of  either  city  of  the  approach  of  an  narili* 
■make.  Tliin  nilglit  be  acconiplislicd  by  caiiaing  sudi 
a  ibock.  felt  al  any  of  the«e  stations,  to  compli>le  an 
electric  circuit  which  could  be  made  lo  fire  a  gmi 
almost  injtiiininiieously.  The  liihahllanta  would  ro- 
ceive  fii'm  two  m  siv  miuutfs'  warning,  whicli  woiiM 
give  tbeiu  lulB'CleDt  ttm6  K>  cxUugulih  ihtlr  Hre^ 
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TUDOve  ttieir  lutMt  valualilv  b'vviJit,  luiil  rvkch  open 
t^nnd  before  tlu-  itrrlrnl  of  tlic  Hti«<ck, 

—  A  rtMSt  luuo  of  La  .Vatur«  [Jtuu  3,  18»),  d«- 
tcHMiig  *ti  i»riti({U>)(e  wlikli  occurred  in  tbi>  vulky 
of  the  Diiraiiri;  In  »outli-<!ulcrii  Frnticr  at  elevim 
r.M.  on  Not.  ^,  \SS4,  uutlcca  unJ  Llliutralvs  tUln 
curlotw  plieiioiiirnoii. 

" Tlie  roor of  k  cbult^t  nc Sainl*!  I'lUlKnlni!  km >tul- 
denly  tmwfomim]  iiiUi  a  vibrsling  jilnU'.  mil  «m* 
hrakeii  In  wvvml  eqiil^dlsunl  placn.  Tbi>s«  InJarli'K 
«oiild  not  be  aUrlbiitwl  to  lh«  (>lt  of  brlcki  Irotn 
lli«  cbinmcj'r.  The  tlitt«»  ircri:  dtlloilK^d,  ftixl  not 
broken;  and  tb«  exposed  ponloDS  of  Ihc  wDod-w«rk, 
r&r  from  being  In  tbe  verlicjil  lliif  frum  the  cblmncya, 
ift:n  fouml  al  |>rn:i8rly  4-<|Uitl  dlturioes  from  CACli 
otb«r.  Moreorer,  thp  oiitKidr  L'lilmticjv  hmvt  not  lo*t 
n  Blngie  brick,  and  jet  tb«  root  It  as  mitch  injnred  in 
IhcM  two  pine*  u  111  till'  Dtbi?n." 


rHJ!3ili.rv!J'OnTf 


cHALrr  jtr  *t.  oiriiiiii*ii.  ■iiootKa  Roor  bnurkk  bt 

IlHTll^l'AKS. 


Tlje  ehdlf't  rofurred  lo  U  repiva^Dted  in  lli«  accuni- 
p*n;iii|;  ill  iiotrali on  u  n  brick  building  wlUt  sloping 
roof,  divittfd  by  a  o^ntril  praJecUng  ^Ic,  and  sur^ 
mounted  by  a  rw"'  of  bU  cLimnoy*,  «fteh  Mpped  with 
A  large  flat  atone  Th«  cud  cliiaiD«r*  "f"  nniojured; 
but  lb«  capatonn  of  the  four  nii<]<)l«  i.-liiQiMe>'a  have 
l»en  more  or  leas  moved  from  tlicJr  placrs,  anil  one 
bai  dlsappearod  entirely,  making  a  hole  In  tlir  roof 
liy  its  fait.  Becidra  (his  hi>l«.  wblcb  la  at  llie  upper 
lidc,  and  cImc  io  the  clilmiivy  fnim  nliivli  th«  9toiif> 
foil,  lher«  »«  up"*"  tlie  l«»er  pan  of  ili»  roof  Bvn 
ipola  where  i>i»  slat**  are  T«moved,  aa  If  the«o  bad 
been  the  ventral  Mgwcnta  of  »  »Uti«ji»rj  vibration 
Mt  Up  iti  the  roof;  lit  normal  period  of  vibratioD, 
when  (biu  dindcd,  liappenlng  to  a^rec  wltli  the 
period  of  some  of  ih*  vibrations  ntuaed  by  ihe  earth- 
<]iiake. 

—  ,V(j(iire  9Ul«  that  frMb  ihot^ka  of  e:trlhquakn 
occurred  on  Jati.  27  aiid  28  in  th«  1iol-»prii.s  district 
of  •oiitbem  Styrla.  .\  si-verc  aiid  prolonged  Mhock 
was  fHl  at  Talparabo  at  four  o'clock  on  th(>  iiioniiiig 
of  the  U7th :  aud  nn  tbe  31 H  a  shock  dcatruycd  eltlht 
.VrabhouMS  in  Algiers:  tills  ImI  was  alsofelt  at  Sellf. 

^  The  Rev.  Ur.  Dnaiie  wriieti  froin  Pooapei  Car«* 
line  Islands,  in  Ociobcr.  ]8&»,  "f  ihr  arrival,  In  lai^ 
i|iiantJUw,  of  piimlee>ilrl{t  ejected  by  Kmlcatnaayear 
before.  It  is  a  boon  to  tbe  natlres,  who  cruab  the 
puulw.  and  lertlUu  Ibe  arid  roni  sand  of  tli«  loir 
atolls  with  it. 

—  Tlw!  uU-(ihonc  in  lo  be  lntro'luri»l  into  tbe  Kongo 
ngloo  by  tbu  Inicniatlonal  African  aaiioi'iation. 


—  Capl.  ScopinicU.  of  the  Atutrian  brin  Uaur, 
reports  Iiavlii^  expcrknced  terrlAc  earthi]uahe  sbocta 
on  the  Z2d  of  Ueccniber.  ISSI.  in  the  viclnltj  of  ilit 
Azorea.  Tint  wralher  was  vcn  Una  at  Unf  limr,  I'a^ 
a  ll^l  easterly  br««ae. 

—  The  coininitt4«  on  tliutighl-lian*fen-n<-a.  uf 
American  sodet/  for  psychical  reavarch,  has  lun<4 
circular  requestlBg  the  co-operatloti  of  all 
iniervBted  in  inrestigatloK  the  subjecl  ;  that  b,  Ik' 
Mccitaiaing  vhcdicr  "n  riviil  imprcxaion  or  a  dlK; 
tinct  Idea  In  odo  mlud  can  tie  coinmuitlcaied  Mi 
aiioLlivr  mind  without  tliv  intcrreniiiit  btAp  of  the 
recofnixud  orsant  of  Kciixnlion."  It  is  the  intenlina 
of  the  comnilttee  lo  niskc  eaporliuenlB  npou  persons 
supposed  to  bave  the  faculty  of  *inlnd-rr«ilin^' 
Tbe  nomtnUtiM  also  docires  ta  r«llMt  iilaii>li«»  u 
lo  ex]>«<rinieDt«  of  uniform  character,  bin  made  br  t 
latgc  number  uf  oboerveris  oiniilar  tu  ihoic  made  bj 
Charie*  Uicbcl,  and  dcscribeil  in  Setentx  (vol.  t.  f. 
ISS).  rrcclse  dircttlona  for  making  each  series  of 
HxperhnentJ  are  appended  to  this  olrcuUr.  In  n- 
lering  on  this  Inquiry,  the  oammiltCK  irtsh  to  be 
undentood  as  expreMing  do  o|iinion.  o«  oue  lids 
or  the  other,  in  n^ard  to  the  reality  of  the  juipposej 
though  t-Uanaference.  They  aim  ply  M«k  to  inititutr 
a  Uiorough  and  entirely  unbiassed  luvcaligatkia  of 
till'  clasa  iif  plicuoiuena  known  under  tbe  name  ef 
'mind-rcadiiix,'  in  Cbc  li»|>e  of  taking  at  least  a  dis- 
tinct step  Inwanls  the  true  explanation  of  those  ph^ 
nooiena,  whatever  that  explanation  may  be.  All 
Inijiiiritts  and  communi cations  sboulil  be  addreuod 
to  the  sDCn'tary,  Mr.  N.  P.  C.  Hodgi-s,  19  IJraltle 
Street,  rnmtjriiige,  Msss. 

—  In  thvir  report  on  underground  eireuita,  the  «om- 
aiiU«e  of  pxAinlbm  of  the  Pliiladclpbia  electrical 
exhibition  call  attention  to  the  deelrahlllty,  lu  the 
present  tentative  comliliini  of  our  knowinlgc  of  nn- 
dcrgrouiiil  wires,  of  all  condnita  btiill  for  such  put- 
|H>te  tietng  so  constructed  as  to  be  easily  adaptaM*  10 
a  number  »f  systems.  In  re^^d  to  t^unducUng  elec- 
tric currents  undergroitrid,  tlic  couituiin-e  rocords  lu 
opinion  that  there  can  be  no  donbi  of  tbe  tillimaia 
feasibility  of  the  fclieroe. 

—  The  lint  tmubar  of  FfUrmtutn*  MtftAeJfvn^eN 
for  this  year  appear*  under  tlie  editonbip  of  I>r.  A. 
Supan,  welt  known  for  hi*  writings  on  maiUra  »f 
pliysical  geography.  The  Aiticlcs  ore  chiefly  cmi- 
cnrnud  with  exploi-atioos  and  general  deacriptjons : 
but  eontinued  allcnlion  1%  pnirnised  to  pbysical  geog- 
raphy as  well,  anil  th«  cunvnt  bibllogmpby  thai 
H(Mi«i  Uie  iinmlKT  Ineladca  mention  and  abstract  o( 
s^'ceral  pajiers  of  this  character.  Most  ef  U»eM  al^ 
strocls  Bt«  by  l>r.  Supun  himself,  while  the  monllily 
rericw  of  exploration  is  by  Dr.  Wlclimxnn. 

—  The  foundation  of  a  cliolr  of  hygteno  at  the 
UniveiaSty  of  Berlin  la  an  aecomplislied  fwct.  &•• 
■Idea  the  profeworvhlp,  a  labui-atory  for  hyglenk  r^ 
Mtarcb  Is  to  be  lnstitute<]. 

—  The  Iiallnn  explorvr.  Signor  Francol,  int«iida  to 
iiiidorukc  niiolber  aU  or  seven  y«*n'  eipediUon  Into 
central  Africa. 
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of  Proresftor  Ptnliallour  of  McGill  university. 
We  wi»]i  ibc  plau  ull  ftucoesa. 


I 


COMMENT  AND   CRfTWISM, 

A  HLATt  Is  on  foot  for  eBia))lti«liiiig  in  Motiul 
Hoyal  park,  Montreal,  a  botanic  garden,  to  be 
tinilcr  til*  jmnt  t-ai^e  and  palronagi^  of  Mc- 
(iill  iinlvcrKily  ami  Uie  Morticiiltiinil  ttot-ietj. 
Tboae  wbo  are  rainiliar  with  tbe  fluperb  park 
•ihI  iu  ilcseri'tdly  faiiioiis  drives  will  al  tincv 
QDtlerstand  what  an  unrivalled  opportunity 
Moiitroni  poascsscit  for  givlii^  t'>  it«  c)lizon« 
uootbcr  source  of  (injoyiui'nt.  Willi  a  wat«r- 
supply  practically  limiUe^s,  und  vritb  every 
oeedM  exposure  to  the  aim  upon  its  slopes, 
ibe  inountuin  furnisbcfl  &«  fine  a  location  for  a 
botanic  garden  at  the  north  ns  can  be  imiifEinod. 
It  is  wisely  tiuggei^led  thwi  much  |>rominence 
tw  ^ivun.  in  the  new  cnterprisir.  to  the  special 
liorticultural  and  arboricnltiirnl  fentiires  which 
offer  9o  wid«  n  field  for  profitable  atudy  in  our 
omtlioni  cUtnntos. 


'     or  tlie  cdiicstional  ad^-antages  to  nmverslty 

stiidcnttt,  of  a  lioianic  Kunlcn  and  an  nrtxtre- 
ttim.  it  is  siijK-rfluotis  to  speak,  since  they  ore 
sclf-«\-ideut ;  but  it  may  he  well  to  reler  briefly 
to  the  great  vslue  to  a  vommunily  of  n  botanic 
garrlrn  iw  a  ineanH  of  culture  to  the  diildren  in 
the  public  svhoolii.  ns  woll  ua  to  the  tlioueands 
wLo  can  Qiid  liltle  tiiue,  ami  who  have  bat 
little  inclinntioo.  to  aciitniiiit  Ihein)<olves  with 
llie  world  of  beauiy  nroiiixl  Ihcni.  In  a 
properly  arrnnged  botanic  ganlen,  the  groiipH 
of  plants  having  diflbrcnt  mid  intorcwtin£ 
babita — for  instance,  tbe  climbers,  tbe  iusec- 
tivorfMis  planta,  the  woathor-plnnts^  Rnd  those 
whldi  nirnlKb  tlie  piincipal  \'egetablc  prodiKrlA 
—  are  visited  an<l  carciully  examined  by  many 
who  would  olberwi»e  seldom  look  into  the  Itook 
of  nature.  We  preeunic  that  no  scientilic 
nan  can  object  In  any  iviiHonabU-  wn\  to  sncli 
a  mctJiod  of  popularizing  science.  The  enter- 
prise is  forUiaatcIy  to  receive  tbe  judicioun  care 

So.  IIS.— ISM. 


We  iiavk  given  Bptioc  lo  Mr.  Cox's  long 
letter  nttackii^  onr  coinmenia  upon  microtoo- 
pists.  beoauM  bo  has  brought  against  us  au 
aecuiialion  of  unratrness.  We  can  aMtire  Mr. 
t'ox  thai  our  ex|*reBsions  were  irtdueed  by  no 
animM  or  |iersonal  feeling,  bnt  were  called 
foi'lb  by  the  tendeney,  specially  marked  in 
thU  country,  to  give  n  separate  dignity  to 
mif^rosoopy.  an<l  to  glorify-  the  tool  at  tbe  ex* 
jjciisc  of  the  work.  Tlic  microecope  is  a  tool, 
like  the  tweezers  or  the  hamiuer  ;  and  the  ad- 
enccH  cannot  be  divided  according  to  tbe  toot 
uwyl.  That  mieroscojies  are  eo  fine  niid  elabo- 
rate may  exphiin,  Iwt  docs  not  lessen,  the 
error  of  n-gnrdiiig  uiieruscopy  as  a  aeparato 
science.  To  make  microsooj>y  as  geoorally 
understood,  a  little  petrography  is  pal«bod 
together  with  a  little  anatomy,  some  jinrls  of 
botany,  a  little  crys-tallography  .iiid  cheinimry. 
and  some  uplicH.  Mr.  Cos  iuntcs  a  compari- 
son with  natronoit^v  aa  the  science  of  what 
is  beyond  vision  iu  distance  ;  but  the  astrono- 
mer Is  not  a  teleaoopist.  and  does  not  claim 
that  every  thing  which  can  be  done  with  a 
tclcacopc  should  be  gruu|>tM]  together  niMler 
one  science,  lie  recognizes  liiii  ini<trumont  as 
his  tool. 

The  iiiierotteo|}e  is  n  noble  ap]iRrntiifl :  and 
one  who  thoiY>iigldy  stwlies  all  ttie  principle* 
inrolvud  in  its  coostniotion,  aud  invents  im- 
liro^ementa  in  it  ur  its  nse,  ia  deservedly  to  bo 
called  t)oth  a  microseoplat  and  a  Mientirlc  man. 
I  'siially  the  microscopiat  is,  however,  oonfos- 
mkIIv  an  amateur,  and  gives  his  attention 
to  very  various  objecfci ;  while  those  who  use 
tbe  microscope  constantly  —  the  |>athologii>tii, 
embryi>logist8,  botanists,  pclrogmphers,  etc- 
' — untinestionably  prefer  to  bu  called  after  the 
department  of  science  they  follow,  not  microa- 
ou|>icil«   alXer  their  instrumeulif.      We    think 


306 


SCtEKCB. 


fVou  v.,  Ko.  liflt 


there  fans  been  *.  Wndency  u>  exslt  Uie  ama- 
teur's micTosoopy  to  the  rank  of  i  separate 
dfparlmcnl  of  »cience,  uiid  therefore  we  plend 
not  guilty  to  Mr.  Cox'h  ftccusntion  of  injua- 
tiee.  It  le  proper  for  Scifnct  to  point  out  n 
coiifkieinn  ss  to  the  natttral  iletnaix-ations  of 
the  sciences,  or  to  eatl  atti-iiiioii  to  the  fact 
tiiat  there  l3  n  hody  of  ui<;n  who  are  miirh 
interested  in  certain  parts  of  ecicnoc,  but  jet 
chose  their  Intei-ests  in  so  niAny  fields,  that 
they  lack  that  rijtorous  thoroughness  nhich  in 
indispeneahle  for  pure  Bcienc«,  aud  nrhich,  in 
iM  turn,  makes  special iza lion  indispeiiHablc. 


a  dill  aceonnt  of  whatever  aystore  of  roquire- 
Rienta  is  nUtmately  adopted. 


We  REOttrr  to  announce  the  rcttignntlon,  hy 
Professor  HiLrrinon  Allen,  of  the  chair  of  physi< 
oiogj-  at  the  ITnivcnsity  of  Pcnnsylvauia.  Our 
regret  is  liieren«e<i  by  the  fact  that  the  step 
is  the  consequence  of  the  pressure  of  over- 
work, and  the  growing  demnrKlfl  of  a  large 
medical  practice.  We  hope  that  his  profes- 
sional activity  will  not  prevent  thecouiinuance 
of  the  importft-nt  researches  upon  which  Pro- 
fessor Allen  has  been  enga^d.  Tlie  loss  to 
the  iiniveralty  will  not  ho  readily  made  good ; 
for  Dr.  Allen  is  not  only  an  investigator  of 
thoroughly  seienlific  spirit,  but  also  one  who 
is  Binpularly  appreciative  of  the  good  work  of 
othcra,  and  encouraging  to  Uis  eo-laborers,  as 
has  been  shown  inost  hnppll}'  in  the  recent 
ealabltshment  of  the  Biological  institute  at 
Philadelphia,  in  which  Dr.  Allen  hiiil  eiBcit-nt 
jiarticipatioii.  'llie  university  will  oertaiuly 
mis8  his  ex[>erienced  co-operation. 

It  is  premature  to  comment  on  the  jilan  of 
examination  for  admission  now  under  consider- 
ation in  the  faculty  of  Harvaiil  college.  It  is 
known  that  such  a  plan  has  been  found,  in 
it«  general  fentures.  to  furuiKh  a.  satisfactory 
ground  of  true*  between  the  combatants,  ajid 
that  t)Oth  the  claMicista  and  the  modernists 
in  the  faculty  arc  well  contented  to  unite  in  il 
ns  alfordiog  A  wise  and  fair  ndJUHtraenl  of 
their  differeuces.  But  the  dlRrnttiiion  has  not 
yet  reached  Its  tlnal  stage,  and  some  imtiortant 
questions  atill  remain  to  be  conaidercd.  At 
the  proper  time  we  shall  lay  before  our  readers 


Tbs  P1I0V1S10N8  for  the  acieiiUfic  bureaus  of 
the  goverament,  made  in  the  stindr)'  civil  bill 
passed  At  thi?  close  of  the  lost  congress,  atv, 
on  the  whole,  less  generous  than  in  the  pre- 
ceding year.  The  aiipropriaiions  for  Uie 
weather  bureau,  including  the  military  braucA 
<«8KS,433).»nd  for  the  coast-aiirrey  (fS&l.- 
iW).  are  slightly  greater;  those  for  the  geo- 
logical survey  (i-iiil.lQO)  and  the  ethnological 
bureau  (840.000)  arc  the  some:  that  for  the 
national  majtcum  (tI47.,>0Q),  scarcely  leu 
than  ft  year  ago ;  but  the  Hsk-uommisakm  re- 
ceii-cs  only  9256,000,  which  is  «65,000  ICM 
than  last  year ;  and  to  the  census  bureau 
nothing  is  given  (it  received  >IO,000  last  year'l. 
Tbas  tlie  natural  necessary  growth  of  some 
of  these  institutions  is  not  pix>vided  for. 


On  THR  other  hand,  the  Smilhsoiiinn  insti 
tutioD  is  given  810.000  for  maintaining  its 
excellent  work  in  foreign  exchangee  ;  $10,000 
U  appropriatctl  for  o|>erating  the  Watertown 
[esiiug -machine,  and  $12,000  for  printing  the 
continnation  of  the  catalogue  of  llio  medical 
library  utlAclied  to  the  su^icon-general's  oOln- 1 
while  the  joint  commission  of  thrc«  senator* 
and  three  representatives,  to  consider  the  pres- 
ent organizations  of  the  signal-service,  geologi- 
cal survey,  coast  and  geodetic  survey,  and  the 
hydrographic office,  ig  continued,  and  instructed 
to  re]iort  at  the  next  meeting  of  oongre«8. 


Bv  THE  •lundry  civil  bill,  ilie  president  is 
uutborized,  in  case  of  threatened  or  actual 
epidemic  of  cholera  or  yellow-fever,  to  use  at 
his  discretion  the  tmexjiended  balance  of  the 
sum  re-approprinted  for  this  object  in  .tulv. 
1884.  togetJier  with  the  futthcr  sum  of  $3tW).- 
000,  in  aid  of  state  and  local  bourds  or  other- 
wise, "  in  preventing  and  siippn-sKing  Uie 
spread  of  tlie  same,  and  for  maintaining  quar- 
antine and  marilime  inspections  nt  points  of 
danger;  and.  by  the  meagr<!  appropriation  of 
815,000,  the  oaUonal  board  of  health  ia  row*- 
cilate<l. 
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TbU  Is  empbatically  a  step  iu  Ilie  rigbt  direc- 
tioo.  Under  tbo  provLaions  of  Uic  uct,  inuub 
vaJuoble  inrortuatiou  in  regard  U>  ciUier  or  Uie 
diflcftses  rnootioDod  may  be  obtnin«d ;  nml,  if 
•ither  of  tbera  vUita  the  countn,',  ii  is  to  be 
Iioped  that  something  of  scicntillc  vuIul-  will 
he  stlded  to  our  knonletlgc  of  the  iiienns  of 
fighting  it.  Wc  should  have  bcon  gUd  U> 
aeo  aa  udclitioDtil  ^))vc-iiil  vIausc  |iroviiling  for 
tbe  appniiitmoDt  of  expert*  Ui  investigate  at 

I  least  Ibc  Qrat  vssvti  nbicli  occur,  for  it  !a  l>y  ihe 
H}ptl  itii^pvctiuii  of  ttienv  olYeii  doulHral  caaea, 
t»y  aocar&tedisgnosifl  and  euccessfiil  isolation, 
that  an  eptciemic  is  to  be  arrested.  Without 
n  special  recommemlAtion  of  Lbis  kind,  there 
uems  to  t>c  too  much  dauger  of  Uie  ouiission 
of  rigoroua  iuea»urei>  at  Uic  most  itupoi-tant 
tiin«. 


"      The  nECTiFiCATioit  of  public  praclJco  in  ne- 
conlanco  with  sdentillc  theory  is  always  gmli- 

Ihring.  AtieuUon  was  recently  eallvtl  to  certain 
nsalts  of  the  tnoilu  of  cducnting  deaf-inutea  hy 
means  of  ailent  sigD9  and  in  seclusire  inelitii- 
lioiis,  — threaluning  ito  tow  a  calamity  than  the 
racfttion  of  11  deaf-mnte  variety  of  mankind .  — 
and  to  the  desirability  of  training  deaf  chilrtren 
in  tlic  use  of  oomiiioii  ?peei'li,  iii  asaociation 
with  hearing  children,  and  without  ri?moval  from 
tomily  influence.  The  memoir  on  tiiiB  subject 
\ty  I'rof.  A.  fJrahara  Bell,  embodiwl  iu  the 
Report  of  tlic  National  acadeinjt  of  sciences 
BproMUted  to  oougresa  last  y«ftr,  ha«  l«d  to 
mnch  dixmssion  of  the  i^iihject.  The  first 
fiiilla  are  seen  in  a  bill  now  before  the  legitihi- 
tare  of  the  stale  *)f  Wiaoonsin,  whicii  provides 
dor  ibe  establish luent  of  small  day-schools  for 
the  d«af  in  any  iucorponuod  city  or  nllogc  in 
the  state.  These  scliooU  will  l>c  umler  the 
COQtrol  of  the  state  siiperintendeut  of  public 
iottruction. 

This  Is  a  movement  in  the  right  direction. 
Kxisting  institutions  for  the  cducutiou  of  the 
deaf  art:  uodL-r  the  moungcmvut  of  the  boiirds 
ofatAtc  cliarities.  itut  this  pioneer  legislation 
of  Wiacottsiu  recugniiws  the  obligation  of  the 
sutv  to  provide  educitton  for  all  her  children, 


not  as  a  charity,  but  iw  a  right.  The  estaln 
liskineut  of  theM  day-schools  was  recommeod- 
ed  by  Gov.  Rusk  in  bis  message  to  tbo  legisla- 
ture last  Januaiy,  in  which  he  says,  "There 
were  in  Witiconsin,  according  to  the  census  in 
IdaO,  1.073  deaf-mutes,  of  whom  SOO  were  of 
school-age,  between  six  and  twenty,  and  teas 
than  one-third  of  these  were  receiving  instruc- 
tion." An  equally  lai^e  proportion  of  deaf 
children  are  growing  up  in  ignorance  in  all  our 
states ;  and  thv  question  ta  forced  on  public 
consideration,  whether  to  enlarge  and  increase 
the  number  of  state  lostittitioos,  or  to  stipple- 
ttient  thoHR  already  existing  by  the  provision 
of  day-classes  for  the  deaf,  in  connection  witli 
our  common  schools.  The  Wisconsin  exporl- 
ment  will  be  watched  with  intereat :  ita  results 
can  only  bo  for  good ;  and  the  ecampld  of  tliat 
slate  in  taking  n  now  d(>|)!irture  of  this  kind  is 
woTtJiy  of  being  generally  followed,  that  llie 
leshi  may  be  conclusive  for  the  whole  counliy. 

Prof.  A.  G.  Bell  was  invited  by  tlie  commit- 
tees on  education,  of  the  senate  and  assembly 
of  the  legislature  of  Wisconsin,  to  present  his 
views  for  their  infurmation ;  and,  after  complet- 
ing his  viva  voce  explanations,  be  addressed  an 
open  letter  to  the  committees,  in  wbicb  his 
argtimcnts  arc  recapitulated  clearly  and  cum< 
pactly.  This  document  we  oommetid  to  all 
who  are  interesKKl  in  the  subject.  Vi'v  have 
room  for  only  one  quotation  :  "  Out  of  a  total 
of  33,H7ri  dcaf-mutca  in  the  United  StaUM  in 
l««0,  13,059  were  of  dChooI-agc;  and  the 
total  number  of  deaf-mutes  returned  as  then 
in  the  inatilutioua  and  sc4k)o1s  of  the  United 
States  tras  only  5,393."  This  fact  alone 
shows  the  necessity,  not  only  of  doing  somc- 
Uiing,  but  of  doing  it  without  delay. 


LETTERS  TO  THE  EDITOR. 

Dttcadeac*  of  scfenctt  about  Boston. 

I  ousERVK  ihst  UiU  lubJMl  is  still  itiseuun^il  In  s 
recent  numtwr,  bm  tlial  no  one  venturea  to  miM  a 
doubt  IU  to  Uie  original  aBsertlMi.  Tet  to  a  Uyiiiaii 
In  sclenGO  It  does  not  seeni  that  auj  proof  of  such 
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deodoDce  bu  been  offered  except  Ibe  dlmlnlslied  nt- 
undaDcc  Kt  certain  m«el4iipi.  Dui  is  tbb  «  nroof  of 
dccadcQce,  or  mereW  i>[  iii«reairijic  >{)«cikrisftlionV 
Ho  oaa  G^mplftina  «d  tb«  deeactence  of  Bclenee  In 
and  about  London,  I  take  1l;  And  jet  naihtng  but* 
pilM*  u)  American  in  Loodau  more  ilwkn  the  small 
uiimberalte  nicetaat  sclcnllflc  sodcUes.  wbosc  namcK 
are  famous  ihrviL^tioiic  llic  world.  1(  I  remember 
rlglitiy,  1  licard  one  of  ili''  mn«t  nmirn-nt  p)iilo)oj;;iit4 
la  Kiialinci,  Ur.  Alexandtr  J.  Klli«,  To.a.t\  hU  iRftiigu- 
ml  aiiiLri'*!!  an  iircsEditiit  iil  tli«  I'iiiloUjgiou!  tock-ty, 
in  1872.  Iiefcire  about  twenty  penuua,  and  I  attended 
a  ima-iiii;;  uf  iho  Anthropological  aoclely.  wlLli  Sir 
jolin  Lubbock  L»  tlm  chair,  and  not  more  lliaii 
tweiity<fiv«  ]iT«senl.  When  via  contulor  tliat  thn 
moat  «niluent  popular  lecluren  on  (cit>uco,  sticli  ok 
Tyndall  anti  Tylor,  k-cturv.  or  litctiirml  in    1?72,  In 

Snpular  auili«ncoK  of  only  two  hiirulrwt  or  llinsis  limi- 
rcit.  It  In  rridt^iii  that  kl  thu  Itrill.nh  ciipital  llio  tei^l 
of  iiumbun  can  hardly  dpuJv.  Acrusii  itii;  clmmtul  it 
i>  •liU  worse.  Al  tlie  Collie  de  France,  In  IST8,  I 
heard  eminent  men  lecture  to  audleiicea  of  a  dojon, 
althotigb  Charles  Blanc  told  me  iriiimpliantly  Uiai 
h«  alwaya  bad  auditor*  ataiiditiK  up  when  lie  lectured 
oa  llio  ulalory  of  art  in  a  hall  boldliiK  purhnpa  lilly. 
liy  tspcrionoD  of  Ocmmn  l«CLur«9  i*  Umitr-tl,  but  I 
waa  fllruck  witli  Lhc  came  tbiitg  iliere.  Were  1  a 
man  uf  x-iun'^u.  it  sootus  to  me  that  1  Rbould  mlvanoe 
the  UiRiiii  tlmt  it  in  hi  the  cruder  period  of  sclenilQc 
knuwli^dgu  that  it  aiuacis  largo  numbers,  and  chat 
the  Wndeucy  of  BpccIalUatloa  la  to  give  '  St  audience, 
tbouKh  few.' 

Then  there  1«  another  vinw  whi(!h  i»  in  tho  iinture 
of  an  uryiiDimluni  uii  himxinem.  Uuoh  not  th>^  very 
exiatence  of  .'jcl«nc<  refute  thi!  ianiematloit!)  of  Hci- 
<n«  f  If  ■clenltfio  aollvity  b  greater  elaewhere  than 
In  Boiton  and  Cambridge,  bow  came  your  vnlimblc 
poriodlcal  to  bo  establUhod  h«m  ? 

T.  W.  Ri(toi.<ift0.i[. 
CunbrlJur,  Ftb.  K. 

[(>pecU11zation  of  work  h  on  liierviulnc  necenliy 
of  eckncc,  but  whcrerer  it  Wjccla  alworptloii  of  !n- 
tuoat)  and  iLU  special  ieal  I  on  of  iutereat  iiifecta  tho 
wholn  hody  udoiitlrtc,  tbere  dclejice  In  any  true  sense 
wiil  iH'glii  to  show  ilgns  of  decadence-,  It  was  not  the 
■mall,  but  the  decreasing  atlendnuce  at  Uotton  scien- 
tific meetlnji ;  not  ihc  attendance  on)y,  but  the  char- 
aoier  of  the  com  muni  eat  loni  made,  —  to  which  we 
drew  att«ation. 

As  to  tfa4  arguTtiimUim  ad  tiotnirti^m,  Cntiibrldge  was 
taken  »  tlin  |ilaco  of  publit^atiun  of  thI*  journal, 
mervity  from  the  accident  that  It  was  Hil'  resideni-e  of 
the  editor  chosen  to  conduct  It.  —  Editob.1 

BTadaiUaa'a  'Prehiatorio  America.' 

In  tlic  review  of  the  Aiuvricau  edi  lion  of  Nailaillac'* 
'PrehSiloric  Amt-rica'  l.S<-J«rtcp,  No.  108),  there  are 
two  allusions  calculated  to  pmiluce  a  fako  im}iroui«ii, 
whlcli  II  Mems  MlviRable  to  nnlicr,  m  many  of  yunr 
nikden  may  Icam  all  thry  urn  ever  likely  to  know  »t 
the  book  irom  your  notice  of  it- 
It  l>  stated  that  '  quotations  and  refi.>rviii:«i  iir«  in- 
corTO«tly  given.'  Iw  any  book  eunialnlng  aewcml 
thouwnd  rfiferooGed,  errors  are  almost  certain  to  oc- 
cur. Having.  In  the  capacity  of  edUor,  to  examine 
many  of  tbeae  references  (for  none  of  which  1  was 
rcsponiible,  as  la  explained  la  tho  preface),  1  have  a 
much  belt«r  knowledge  of  their  av«rase  accuracy 
than  the  caenal  r<<ader  ean  pntaibljr  obtain,  and  can 
aesura  thosointtircsied  that  th<!  person  to  whom  tb« 
verification  was  inlrusled  performed  that  lask  in  a 
way  to  which  no  reaaotiable  exception  can  be  taken ; 


and  tb«  result  Is  a  considerable  adrance  upon  the 
orlelnal  work,  which,  like  most  Fivnch  books,  wu 
defective  In  this  rcipect.  Certain  blunders  apiica; 
in  the  index,  of  whicii  no  proofs  were  submiltrd  to 
me;  but  they  are,  su  fur  a»  I  know,  of  a  ctiaractvr  to 
cause  no  ditfteulty  to  an  inveiligator. 

The  second  is  a  ame  delicate  matter.  Tliere  are 
many  good  peraons  to  whom  any  conifari«on  uf  reli- 
gion- which  includes  thelrown  Is  painful.  For  lhe«e, 
nnthrojpolo^«t«  do  not  write.  It  Is,  I  achiiowledfte, 
a  paiTifiil  tiurprise  that  my  endeavor  to  l»dieab>  the 
kernel  iif  spirituality  In  a  huak  of  t>arbaroit«  ritw 
by  a  rt!for»!n<*  to  a  slrlclly  pamlirl  cjuie  within  our 
own  cognizance,  .nhonld  ^Ive  otfcaioe  to  any  scientific 
niiml.  Oa<l  I  known,  however,  that  this  would 
occur,  I  should  not.  even  then,  have  omitted  an  otwe^ 
vatlon  which  Is  niiilcuinbly  true,  and  which  Is  neces- 
sary to  a  right  unilorslandlni!  of  a  fundamvnial 
feature  In  the  retleiona  of  Central  America.  Mt 
lonEiuiKe  was  as  foUowa:  "  It  must  be  borne  in  mind, 
however,  that  the  practice  of  cannihaltstn.  In  many 
ease*  was  not  a  mere  devotion  to  a  diet  of  human 
flesh,  but  a  rile  or  ub4ervai)ct>  of  a  superatltiona  or 
religious  character,  not  au  far  removed  from  tin-  an- 
tbrouomorphlsra  which.  In  the  middle  agea,  claimed 
(or  llio  chief  CliriElJan  rite  the  'real  presence  of  IknIv 
and  blond'  of  rhe  ridiiti  sacrificed  for  the  weifar* 
of  thit  nwv."  The  tnfcn'nc*  of  tlie  reviever,  Ihs! 
line  individual  civilireil  C)i rial. Ian  uf  our  day  (not  to 
«()eak  of  h.ilf  C'tiriHteiiditm)  parlakeaof  the  eurfaarist 
with  u  heliuf  uf  lueiliaeral  litTalnMas,  U,  In  my  opin- 
ion,a  libel  upon  Immunity,  and  curnee  its  own  refuta- 
tion. Such  M\  Indlvlditaf,  did  he  exisi.  would  be  no 
bettfir  than  an  A;<tec,  and  entitled  to  no  more  cutistil' 
eraiion.  Wm.  H.  Dali,. 

|ln  answer  to  the  above.  It  may  be  said,  1°,  thai 
the  statement  In  the  editor'*  preface  that  'many 
quotations  have  been  verified.'  i*  an  admlsalon  Ihit 
all  were  not.  an<l  Llial.  if  prnof  of  this  tact  be  neeiled, 
It  can   be   found  in  mistakes  like  those  on  pp.  \% 
h\,  71,  and  tK),  In  which  the  accounts  of  the  ngurta 
there  Kivcn   arc  Incorrectly  quoted;  'i",  that  tran- 
sub!t!nniiali»n   i*  an  essential  article  «l  faith  In  a 
eliureh   which  numbcni  rather  mure  than  half  the 
('hriiitliin  world ;  and  to  assert  that  the  sacrament  of 
the  cncharUt  tia  rLceivrd  liy  Ihcrn  is  '  not  so  far  tv- 
luuvfJ  '  from  the  iiuinilialiaLic  rites  uf  the  Asteos,  Is 
an  ulTi'txi'  whk'h  is  only  e(|ualled  by  Ibe  inUmUloo 
that.  tliiwK  who  I'rofesi  thi«  belief  In  the  actual  prM. 
encii.  do  not  rcnlly  mean  It.    in  conclusion,  the  re- 
viewer wiahrs  once  again  to  say,  that.  In  apli«  af 
cerlajn  ilefuctA,  ' '  this  Is  the  best  b«»k  on  prehistoric 
Aincrii'a  thai  \i»»  yet  been  pnblishcd,"  and  he  takes 
pleotutv  in  Hdrllni;  tlial  much  of  this  cxcdleDCc  is 
unqnestlonabl}-  due  lo  the  Improvements  made  hj 
the  editor.  —  Kktikwbb.] 

The  photegrapb  of  a  Dakotn  tornado 

A  pfaolosrapb  of  the  Dakota  tornado,  a  woodcut 
of  which  nspeared  in  No.  Wl,  Scietic*.  was  stibmllicd 
to  me  last  November,  when  the  (|uestlon  of  adtnitlhig 
It  In  the  New^Orleans  exnosltlon  rr««  of  cbat^  fur 
space,  was  under  discusalon.  The  sharpness  of  ovt- 
liae,  uid  the  fact  that  It  -rat  claimed  that  llie  phuto* 
graph  waa  taken  nt  a  dislanco  of  twenty-six  miles, 
made  me  donbt  its  pi^nuiiKncas  to  much,  tliat  1  auh' 
milled  it  Id  two  of  the  best  outdoor  photographers 
connected  wlih  the  guvenimeiit  surveys,  lloth  pro- 
iiimiiced  it  a  iiuutuMctured  photograph,  must  protH 
ably  taken  from  a  crayon-d rawing.     J.  W.  Guhb. 

Chapel  UIII.N.CFVb. St. 
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B«pp(M«d  omda  jade  (rom  AUtkka. 

In  8<im«t  for  Otc  19,  18^4,  UiCM  «ru  drai  u 
ftlMinclof  thx  axplonUon*  od  th*  Kowak  Rlr«r  of 
Ala*^  br  *  pitf^y  from  the  C  3^  suamer  Cortrln, 
Lieut.  Cttntwrll  owumaiwl lnft>  InlhUatMincLlt  was 
sUMd  UiAt  bulla  of  a  brautifiilly  mottled  aerpcnilnc 
were  found  iu  tUc  oivuiiiiiiaj  nou  tbo  river,  "es 
«eU  aa  Ut«  so-called  '  Ja<d«,'  used  tar  a»d  triito  for  Ibe 
Wkatt  co«t)y  and  elegant  stooe  imptenenta,  which  !■ 
■Mrhaps  thv  variety  pectollw  recenll^  <l«Bcrlbed  by 
CUikcfrvtD  sprclmcDSftolat  Point  Barrow."  1 1  was 
aUo*Urted  tliat*  Jade  Mouulaln'  itemed u> be «ntlrDl; 
«ompoeed  of  th«  gr«ca  •wnc,  about  oii«  Uuudrod 
pounds  of  whkb  w«n  eollMtod. 

Tbe  coOecUon*  on  the  return  o(  tb«  l>arty  wer*  for- 
wanted,  aa  usual,  to  the  nallanal  museum,  ai  were  al>u 
tboae  tnade  a  lUtlo  later  trom  neartv  tbe  oame  localU 
ilea  by  Llout.  Stoney's  party,  tioili  li>U  wtre  referred 
tv  lb«  wriUr  tor  examEoatlaa  and  rvport,  aud  u'cro 
fouod  ui  coniiKt  hugely  of  aerpentln«  and  a  gr««nbli 
gray  ijuariziLi;,  (ogetber  wlln  «tber  nilecedlaneotis 
inatMrUl  hoc  utctMiiuy  to  mention  iHsre.  Tbeeeqwn- 
line  ia  moaUj  tl>r  Dnliiiar?  greeik  inairive  variety, 
thotutbafcw  plcoeeof  llmoolunuiarandfibTmuforma 
r>lor<>lli«M<)chfyMtil»uepreeent.  The  <|uaru  rock, 
which  If  dnubtKsi  tbe  tuaterlal  mlstakon  by  both 
parlies  (or  '  Jade,'  f*  light  ereenhh  In  color,  very  floe 
^iBcd,  commct,  and  ham.  Under  ihc  mlcroecope. 
It  is  >ecii  to  be  distinctly  graoular,  but  noi  perfectly 
txnnoKvjicinu,  conUininft  innumerable  cxcrt-dinicly 
ntnui«  mlndeous  panicles  of  a  «v«iiiili  color,  aa<l 
tu  ibe  preaeiMX  of  which  U  doubtleas  due  the  color  i>( 
theetmie.  TberearealMpreeeulnuuiyiuUiutAculor- 
leasneadlelllcecrysuils  too  snull  fur  uccuraiv  deter- 
minstloo.  Its  specific  grarlty,  m  determined  by  a 
Jolly's  bftlanec,  is  S-K,  aitd  arsenical  twt  by  Proio*- 
aor  Clarke  ylebUd  tU.4»^  of  silica.  Ths  rock  If 
ibereforu  nullcally  tlifferont,  not  only  from  tho  Alas- 
kan pui:tullte.  but  fruut  auy of  tbe  sixalled  'jade* ' 
from  any  tource  that  hare  yet  been  examioea.  An 
e&amiualiou  of  the  coJleotions  bfvnxbl  from  Alaska 
baa  failed  nltn  to  bring  to  llgbt  a  siiiglo  iiufil^ment  or 
onuuQsnt.  man u (actum!  of  this  material  :  hence  we 
most  comrlude  that  all  the  |>artle«  oncemed  were 
totaled  by  iliv  color  and  hardness  of  th«  slouc,  and 
ibat  the  true  source  of  Ihcno-cnllcd  'JmIc'  is  yet  lo 
be  ditcovered.  Geo-  F.  MeKni[.[. 

KaOwwl  OIHfWB.  Fct>.  31. 

'Wliat  ia  a  nuoroaooplat?' 

Tou  Mem  to  have  ruit  short  of  subject'  (or  '  CoRi- 
nsanc  aiwl  critleism '  In  ynur  iaiiio  of  Fiib.  S7,  for 
ntherwlm  I  cannot  believe  thai  ytm  would  have  writ- 
teo  your  tll-nainred  remarks  upon  '  microsooplsts.' 
1(  yon  bad  oonfltted  yourself  t«  the  dcfiultliMi  of 
»  nicroscopist  a*  "  an  amateur  wbo  rejokes  In 
tha  beaatliul  variety  of  mleroHooplesI  Bpeclraens," 
1  ibould  bare  offered  nu  protest;  for  I  reeognlzp 
in  that  deSnliJon  a  truthful,  though  only  partial. 
dacrtption  of  a  class  to  which  li  hu  long  been 
taj  pHseore  to  belouK-  If  you  hod  beea  oontont 
lo  ezprae  your  belief  that  the  lenu  '  mlcroscopr '  U 
•  misnomer,  and  that  tbe  large  and  growing  body  of 
eo-emUed  '  mtcnnooplais '  is  not  tu  be  regarOcJ  as  a 
dtrisjon  of  Uic  'regular  arm*'  oE  science,  I  should 
still  bare  held  s  buoihle  and  respecliul  silence.  bcK 
esusa  I  can  see  how  such  an  opmlou  may  be  very 
honestly  and  very  plaostbly  malntaiuod.  Ittit  roar 
renuuks  call  (or  a  protest  on  the  ground,  thst.  instead 
of  helping  to  a  true  esUmsieof  thu  i^cl«i»iiAc  spirit, 
Ihajr  set  up  narrow  and  eiclustvK  standards,  and  are 
itlally  and  offcnslTely  personal. 


I 


t 


Idiffroeooplsu,  as  fkr  as  they  are  neiv  amsteun 
and  'iinlvertal  gathsrw*,'  asT  perh^e  not  be  enit^ 
Ued  lo  mora  oonsMsnUlon  tlisn  (a  doe  lo  'camp- 
foilowets'  and  'hantenKin:'  alihoweh  I  think  tliere 
I*  puaslUy  a  qneetlon  as  to  your  riffit  to  kIvv  thom 
notice  lo  iMve.  I  ani  not  sure  but  that  1  micht 
argue,  with  »ome  iticeeH,  that  many  intcrcise«ii(«s 
are  mora  ttuui  amataurs.  or  tlist  many  reengniied 
sctentlAc  spoclalhu  arc,  after  nil,  only  skilled  micros- 
coplsls;  but  why  dispute  otct  more  nainesV  I  un 
one  of  those  wito  bcticTo  that  In  ibe  rooei  eftcctlTe 
U4«  of  tilt!  modftm  inicruncopft  lh«ie  arw  re^ulrtd  a 
dcjii-ee  of  tAi^htiioil  skill  and  an  amount  of  sperlal 
knowledgi!  which  raise  it  to  the  mnk  of  a  distinct 
scleutltic  pursuit.  You,  on  tbe  contrary,  appe.ar 
to  look  upon  Ibe  rolcroscope  as  you  do  upon  tbe 
Iwcesers,  the  seissor*,  or  the  batumer,  —  as  so  liietra- 
raent  so  simple  tbat  any  student  in  any  d«p>ariment 
raiLy  lake  it  up  without  prsrletis  special  training 
iu  its  us«.  and  obtain  from  It  at  once  trufiwnrthy 
lesultA.  But  I  beg  to  inform  you.  K  you  do  not 
already  know  It,  tliat.  In  the  more  ddicat«  kinds  of 
mkroseopitist  Work,  iL  Is  abeolutciy  cesential  t«  em- 
ploy expert  aeibods  In  nsnlpnlatlon,  and  to  apply 
very  pordcalar  prinelplea  of  Inierpfelailon.  or  else 
the  conclusions  are  likely  to  have  no  value  whsterer. 
Tbe  exhibition  of  pretty  tlilnns  becsiuc  tlicy  ore 
pmty,  and  fur  the  more  amuMtment  of  lookervoa,  b 
no  m<>r<>  mlcroicopy  than  thw  making  and  admlnliler- 
int;  ot  Uiu>blng-pu  is  cboniistry. 

But  you  sMtii  til  Infer  tliat  uiion>seopfsUt  are  not 
properly  sclentlttc:  men.  Huice  Uieyare  not  senerally 
epedalUte;  and  the  eround  of  your  Inference  ap- 
pears to  be  tiiat  such  mlcroscooisls  as  you  hare 
biilipnnrd  tA  know  have  directed  Uieir  attention  ti> 
v«rv  T.nrloiK  objects  oblslned  from  tiw  different 
reitmis  of  nature.  Bnt  might  not  tbe  some  crllldsm 
be  made  uiion  chemists,  who  snalyxe  and  weigh  every 
sort  of  substance,  —  animal,  vegetable,  and  mineral  ? 
Why  ts  it  more  lejiillinali:  for  them  to  real  their 
•clence  npon  a  bails  of  moIceuUr  and  atomic  weights 
than  (or  others  to  bnlld  a  mlcroscofdcal  science  upon 
a  system  of  mlcrometiic  measurements  7  1  should 
not  quarrel  with  you  if  you  urged  the  expediency  of 
resUicling  tbe  term  'mkroscopy'  bo  a  branch  of 
physics,  or  even  of  optics,  because  wc  may  all  fairly 
differ  about  questions  of  clatslHcitlon;  but,  as  things 
now  ore,  I  cauiiU'i  discover  tlu!  force  of  your  »b)ae- 
itoii  to  the  TOCOgniUou  of  microscopy  as  a  division  of 
general  sdenee  UMd  upon  the  fact  that  the  subjects 
of  it*  Investigation  are  boyoad  the  raage  of  uiudded 
vision  in  one  diroetion,  sinoe  ostfonemy,  wboes  i4ght 
to  the  name  of  a  scienee  yon  probably  do  not  quea- 
thin.  is  founded  upon  the  faet  that  the  objects  of  Ita 
study  are  beyond  unaided  vision  in  another  direction. 
In  both  cases.  It  seems  to  me,  tlie  science  Is  condl- 
tiuiied  by  its  Uutrumuntal  rvquirenKnts.  In  one 
Instance  It  Is  the  science  of  the  tnlcrcecope,  in  tho 
other  It  is  the  science  of  tiie  telesoctpe.  Why  not 
object  to  astronomy  bemuse  of  Its  foundation  in  *  j 
common  qiiattcy '  of  rctnoteoesi  in  space,  or  to  pale- 
onUilugy  OS  bued  upon  'a  common  qoatlty'  of  rv- 
motenes*  in  time  ? 

Uut  I  have  no  Intention  of  endeavoring  to  Justify 
a  elalm  on  behalf  of  microsooplau  to  be  admitted  ii> 
tbe  sect  of  orthodox  scienlillc  men.  I  merely  with  to 
■peak  a  good  word  for  the  cUss  as  it  now  stand*.  I 
am  fortunnte  lo  being  acquainted  with  a  numticr  of 
cnltlrated  ami  fidiicaiAd  men,  both  amslvur  and 
professional,  who  maki>  constant  tne  of  ihc  mlcro- 
seupe,  eilhet  in  the  pursuit  of  Ilieir  regular  business 
occupations  or  In  their  priTsiA  intcllectuai  life,  and 
who  Uke  pains  to  keep  informetl  as  lo  the  Improve- 
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mfttita  b«lDK  uade  In  ihe  Inetrumrat  a»xl  lu  ncetMO- 
ries,  M  well  as  tn  Ui«  tnelliiNls  of  lu  DiatiljniUtlun 
an4  applleation.  &om«  of  Uiotn  join  wlUi  otti«r«  of 
like  piwUneti OUR  in  orciinluiUnnri  wliidi  mn  com- 
monly culled  '  micraccopiCRl  sntHplin,'  thti  purjioiini  uf 
nrhlch  are  mutual  MimulatJoii  aii<1  thu  cnjayinvnt  and 
prapafiatlun  of  ociemiSc  — bIiaII  I  say  <lil«iUiiitciMnP 
—  y«,  If  you  like,  Alany  raf<',  lL<'»i-  Bi-nlkiBt'c  are 
engaged  In  very  nearly  [he  same  kind  of  wcrk  ihut 
Setimc?  Is  pnga^pd  In:  and  many  of  Lbem  laki<  your 
wiper,  ami  not  only  reail  il,  but,  wben  It  preBenis  snb- 
jocts  wblch  rhcy  can  lllusiralc  or  rcaL  by  means  of 
tiieir  tnicrotcQpc!.  tbcy  umlcrtakc  to  tev  for  thcm- 
•clvof,  and  tono  tbirir  own  conrlni>ion>.  A  Hnnlkr 
number  of  tbcni  fifen  ^roamno  to  mak*  oHf^nol  In- 
veUlgAticini  of  one  kiml  or  utiotlicr:  and  ^omi^  of 
Ibem  actually  add  a  n«vr  fact  now  am)  (lieu  to  ilie 
great  irea«iiry  of  scIenLlUc  Uutti,  though  It  may 
often  b«  such  a  Utile  f&ci  as  not  [o  attract  miicli  at- 
l«ntioii.  I  do  not  tbink  tli^'y  orv  u*nnll^  iiit^ii  of  grPAt 
concail;  and  t  liavc  iiitrer  taap|ii'iiKil  tn  comn  in  con- 
tAKt  Willi  mm  nlio  wua  oviT-Miixitiiiii  lo  bn  oimsiili-n^d 
a  'roKular'  *oicntnkiiian,ort»i%cei>e  any imrt-kuliir 
rrcoKtiition  t>y  1«arneil  bndira.  Oenerally  tpeiiliiiig, 
I  liave  found  thorn  to  lie  Rentlemen  of  aiin^le  and 
nnpiVl«nllouii  ilovotion  to  nat(in>,  who  had  found 
1b«Dia(>lTeB.  Komehow,  rtidowml  with  n  pre(«renca  for 
tlioae  iblns*  which  ar«  liivi«ht«  In  tbi;  av«nci<  slglil, 
tati  who  lind  imbibed  the  leachinfrn  of  ihctM  who, 
ilka  youraulf,  bnve  ndTocAtvd  tb?  poputarUlng  uf 
(cicnco. 

Uut  In  this  clau  are  u>m«  who  bam  earned  and 
compellut  recognition  as  men  nf  science:  and  In  Lon- 
don and  Id  UrilMela  (to  sav  nothing  uf  homo  organ- 
luLlaiis)  ore  mtcroscopical  tocloLliis  of  vrorld-wldn 
fUD«utd  importance,  vhicb  ]mv«  long  been  Looked 
upon  by  aome  of  ua  as  bodiM  of  BcUntllSc  m«n.  In 
Hair  llatJ)  of  f«llonrB  are  stii-h  naniea  ai  Ur.  W.  li. 
CaTp«iit«r.  Hr,  Lionel  S.  Beale,  Pro!.  K.  .leflrey  Uell, 
Rnv.  W.  11.  Dallinger.  I'rol.  V.  MarUn  Duncan,  Dr. 
Ildirt'  Vuii Ileuii'Ic.  niid  many  itihcrn  wbo«c  scientific 
attain  men  ta^pL'ik  fur  I'bcioix'rvp*,  and  no  oni'  uf  whom 
nrouKI  •liidnin  tlm  nftJDO  of  ' mlprc*fopi»l.^  In  our 
own  country,  I  ni»y  with  [ii'oprii'ty  lnI^ntil1n  aim  who 
boa  but  reosntly  paiuod  away,  and  wIkj,  alcboueb  poi- 
■esslng  other  clainu  to  acieiitlltc  eniluenct^,  Mahler  mi 
Ills  eTe«t«at  ntputatinn  anil  biB  moat  ladling  fame  in 
the  field  of  piirn  niicr<Mcu;-ii;al  nianlniilatlori.  I  r<fi>r 
to  the  late  Ur.  J.  J.  Woodwuni  of  th«  U.S.  army, 
who  was  pre-eminently  a  mtrrotcapM,  and  who  did 
CTCfy  thing  he  could  to  promote  ntid  eneournge  ths 
fliicsi  kind  of  technical  and  test  work.  TThi  laboni  In 
that  direction,  with  those  of  otlit-w  of  like  jirodirl- 
tlM  and  aklli,  have  dotie  more  Uian  all  other  «anae8 
to  bringabout  the  present  wonderful  perfection  ol  the 
niicrost^ope  objective.  By  lbi>  work  and  the  demands 
of  •ach  RianlpulalorB.  the  gntaC  man iifac luring  apii- 
dans,  llhc  the  late  Ur.  Spcncuraud  Mr.  Tollw,  have 
been  encouraged  and  stimulawd  to  produce  tbc  latcit 
marvels  In  optics, —tbn  '  bomosenfiout  Immeralon' 
lenws. 

In  vidw  o(  thtt  rahiable  mrrlces  of  such  men  aa  I 
have  mention ed,  I  am  at  a  loos  to  understand  your 
nTTOtcant  aaii-rtii^iL  Uiat  '  scientific  men  liavc  been 
Tuy  kuieiii  iow&rds  tb«  ttaicro4«oplst«.'  I»  It  to  be 
understood  that  yon  are  about  tn  advonto  oodm  d«w 
sUUdanl  of  artboil'>xy,  or  lo  put  Into  nporatlan  aonifi 
Dew  foimiilaof  excomtnuniculoin ?  rermll  nic,  (nr- 
tber.  lo  Inqiiire  whetlicr  yoa  ntally  consider  it  un- 
ecientlflc  to  chooK  iktifully  and  neatly  prepared 
speclmcDi,  carefully  classified,  neatly  labelltd,  snd 
ajstematicall;  catalogued  and  stored  ?'  It  It  amateur- 
tob  tnprefer  agood  aodcoropleta  tnairuinent  to  a  cheap 


and  iniiierfecl  one  f  Is  (here  any  partlculu  virtue  la 
WOT-king  with  pour  tools  wlieii  good  ones  can  be  ob- 
tained ?  Is  there  any  Uitng  unworthy  In  patlenc"  and 
painstaking?  ts  any  thing  In  nature  t«o  small  to  b« 
worth  examination,  or  any  fragmnnt  uf  knowMp 
loo  inMcnificant  to  piy  for  its  acqutsliiDii?  If  jm 
disclaim  any  such  unnLlinents  as  tbr«e.  why  apeak 
diapnraulnKl.v  of  wrll-ma'le  'altdes,'  of  fine  *tce( 
obj««ts,  o?  'delicate  diatoms'  and  '  podura  anles,' 
ol  'bits  of  tissue.'  of  '  pal  art  ling  ciyslals.'  or,  'n 
short,  almost  any  tin.v  scrap  of  the  tinlvene '  f  For 
when  you  lalk  so  flippantly  ol  thein  things,  yon  eti^ 
lainlv  Icarc  the  impression  on  some  minds  that  tfccA 
may  be  matters  so  Irltling  and  so  tiny  that  tbey  be- 
little the  man  who  admires  or  studies  thetn;  and  IM- 
Hiead  of  promaling  Uie  general  cause  of  aelenoe,  *■ 
yoii  iirofeu  lo  be  desirous  of  dolne.  you  caal  In  tbc 
way  a  alunibllng-btock  of  petty  prejudice. 

C.  F,  Cox. 

N'uw  Yatk,Miireb]. 
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ArriisaioK  has  «lrcadj  been  drawn  to 
chief  cIroumsl«ntjc9  of  ibi*  eclliwe  b  the" 
Scienoe  almanac,  or  si  p.  i78  or  iJje  Ulki  vol- 
ume of  Science,  where  the  times  of  beginoiof 
and  ending  are  given  for  a  large  nnmber  m 
places  In  the  United  SUtes.  The  aDiiiilar 
phftse  will  be  visible  only  within  the  limits  of 
II  belt  between  thirty  anrt  forty  milex  wide, 
which  lie,*  over  a  verj-  sparaely  aeltled  trjict  of 
(hi!  Xorth- American  continent,  and  which  i* 
tlilljcult  uf  aeccHs  at  tbis  seaeon  of  ttic  year. 
Tn  the  Unitcfl  Slates  generally,  the  ecli|M«  will 
be  visible  as  a  pitrtial  one  on  the  aftfirnoon  of 
tlic  1  Gtti  in  tbc  CHsteni  states,  and  in  tbc  fore- 
noon ill  llie  western. 

Kcyardiiig  the  cjcle  of  ecliiwes  called  the 
Saros,  thii«  eeli|>3e  is  a  '  retam  '  of  the  aoDukr 
t;clip.'*e  of  (lie  22d  of  Kebniary,  IH-IS).  visible 
aliiiOBl  wholly  ii]K)n  tlie  North  I*acilif  Oct^an, 
the  crnek  of  the  annular  phase  skirting  the 
eatttorn  shoreH  of  .Tapan  ;  nlno  of  the  aDDuIar 
eclipse  of  March  &-^i,  18CT,  whicb  wa«  visible 
a«  a  pat^inl  eclipse  over  nimost  the  entire  i-kt- 
ropcan  continent,  an<i  the  grcatci-  part  of  AfVica 
and  Asia :  the  cenLial  line  of  annular  phase 
running  through  noi'tlLem  Arrica,  crnotstng  the 
Hcdit'crraneiiu  and  southern  Italy,  Itusaia  and 
Siberia,  and  which  was  ohdcrvwl  at  a  large 
number  of  ICiiropean  observalorics.  The  next 
return  of  the  eclipse  foUowiiig  the  prc»i-Dl  one 
will  ocL'ur  In  Itw  latti^r  part  of  Aliirch,  1!)0:{. 

Annnliir  eclijues  are  usually  rcgunled  aa  a 
timeless  and  in  significant  sort  of  celeettnl  pbv- 
iiuineijuii,  and  a^trotionicr?  in  llie  pnst  bave 
given  very  Utile  attention  to  tbc  obsvrvatioD  of 
them.  In  comparison  with  the  imposing  spec- 
tacle of  a  total  eclipae  of  the  sun,  an  annular 
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«elfpM  is  cloiibtl«S9  entitled  to  intcrcst  tbc 
H^vcn^c  observer  bul  little  :  liowover.  U  is  fjiiitc 
^^osHtble  that  Uie  r»)>icl  iIcvolopinRnt  of  tiie 
nwins  of  eclipw  rwearch  may  in  tiine  lend  to 
le  iitilisatioti  of  aiiiiuliu'  oclipiti'a  vritli  quilu  tbe 
ii<-  ri^iilnriiy  thai  total  eclipses  iirc  at  tUe 
rut  tlay  itbiterved.  In  so  far  as  we  bave 
learned,  afltranoniiers  have  made  no  |>rei«ni- 
(iona  for  obaening  Urn  eelip^  wlUiIn  the  belt 
wbera  tlio  annular  pliiuM]  \»  visible. 

The  notiun  that  an  annular  eclipso  is  an  in- 
diff(rn>nt  sjionps  of  ocriirrciire    lm«   certainly 


wttti  tbe  nnnuinr  eclipse  which  occnrs  on  Moo- 
day  uext.  vrbcti  the  moou's  semi-dtaaioler  ta 
only  one-tliirtietli  part  Iosb  than  tin-  sun's  — 
tlie  eelipse  whiuli  is  put  down  in  the  alraHiiacs 
OS  anunlar,  only  barely  escapes  being  total. 
It  aeemx  very  possible  thnt  a  strongly  developed 
corona  might  be  obi$crved  on  such  occastone : 
indeed,  the  experience  of  many  obserrers  who 
have  follower]  the  ooroiw  after  tlie  total  phaae, 
makes  It  quite  probable.  To  be  snre,  the  du- 
ration of  the  annulua  at  such  times  ie  vcry 
Hhoit;    l>at>  if  the  corona  could  be  obneni-cd 
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au  helped  nkmg  by  the  deceptive  way  in 
rblcb  these  eclipses  utv  nliiiu!)!  uIwnvH  repru- 
»»ted    in   astronomieal    Irentist-B,    wlivn?    the 
tio  of  the  3enu-di.inK-t«i»  of  llie  sun  and  the 
oou  are  unncci-s^arily  oiil  of  proportion  ;  anil 
4|U(?iitly  that  of  Ibu  moon  is  drawn  only  thr(>e- 
Inurters  that  of  the  eun,  thus  giving  tbe  im- 
resaion  tliat  a  very  lai^e  proportion  of  the 
Dtal  lli;ht  of  ibe  sun  !e  nuextiuguisluil  at  the 
ae  and  ptneo  of  central  eclipse.     In  point  of 
let.  the  greatest  breadth  the  »  nnuliis  can  have, 
btKler  the  most  favorable  rirrumatanres.  la  oidy 
Mit  a  minute  and  a  half  of  are.  or  lean  than 
_  le-tentb  the  scim-diaaicler  of  tbe  sun  at  tbe 
time;  while  not  infrec[uently  —  us  is  the  case 


ou  these  oocasiotis,  we  tliouM  be  able  to  halve 
thf  intervals  of  an  obscn'alion  as  eondtietixl 
by  tbe  preitent  melboda  at  the  times  of  total 
eclipees  only. 

Ttili   ASSISQUAM    SHA:fWE    I.AHQRA- 
rORY. 

Wr  have  in  America  two  claasos  of  sum- 
mer sebooU  of  natural  history,  ^  one  in  which 
only  oi'iKinal  tuvesligntors  are  allowed  to  studj 
(rrofcssorAgaasiz'a  laboratory  at  Newport,  the 
E-lab-cominiRSion  laboratory  at  Wood's  Iloll, 
and  tbe  John-*  Uoplcins  laboratory  at  Beaufort, 
bolog  examples)  ;  Uic  other  where  &tndentA  of 
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all  groclt^,  both  beginners  and  spccfnlisU,  arc 
ndmittod.  TUu  Musuacbusctts  luboratorics  at 
Suti-ni.  Cottage  Citj.  ami  Aniii-iriuam.  are  ex- 
amples uf  tills  cliiHfl ;  and  the»e  rlitTcr  nmoiig 
tbeinselves.  TLom-  at  SaJvoiaml  Cottage  Cit^- 
hnvi.*  boen  conductvil  on  tbc  plan  of  giving  U'L'- 
uirvs,  and  KupplemeuLJng  Ihem  with  laboratorj' 
work.  They  hflve  had  little  sucws*  ;  and,  in 
tact,  that  at  >^aleiu  has  hvoa  vloscd  for  two 
yeara,  hi^caiiso  of  Ktuall  atteutliLiict'.  and  lack  of 
nmds,  for  it  can  readily  be  seen  that  the  lec- 
ture syaUiin  is  an  e\|)riisive  one.  The  labora- 
tory at  AnniAi]iiiiiu  lias  a  di^^tiiict  policy,  due  to 
Professor  Hyatt'*  and  Sir.  Vau  Vl«ck'a  experi- 
vacv,  QiUi-ii  sitnplcv  ard  less  exjieiisive.  J»o 
lectures  arc  jjivpii.  and  no  classes  forincd.  The 
fiindunu'nlal  eonAidomlioTi  in  eaeh  cJisv>  ia  lh<> 
individual  wants  of  the  pupil.  Tlic  student  is 
set  at  work  ujwn  some  sjiecial  animal  or  in 
Kome  line  which  he  wishes  to  follow,  and  nindc 
to  study  and  sec  for  himself.  frc<iui:nUy  with- 
ont  tlic  aid  of  le.\t.bouIts,  whtL-h  nre  ituldom 
used  except  as  inciinK  of  oonliriuingwbat  bas 
already  been  seen  witliont  their  aid.  Students 
not  inrVerincnlly  come  (Voin  edioois  and  colleges 
whei'e  t!ic  old  inethtKl  of  leacliiug  from  books 
itt  fltill  in  vogiio ;  and  though  imbued  with  thi? 
ides  that  this  is  the  proper  way  of  tt^aching.  and 
»t  first  opiKJsed  to  the  nevr  nielliod,  they  event- 
ually go  away  with  tlieir  nolioiis  coueeniiut^ 
teaching  always  mncli  modified,  and  sometimes 
completely  rivoliitionixed.  That  thin  is  llic 
proper  niL'lhod  of  tenehing  hiolog'y,  tlieie  can 
be  no  ilonbt;  and  the  ainotiut  of  knowledge 
(K>.t»es»t;d  hy  the  students  at  the  cud  of  the  sca- 
Bou'a  work  i«  remarkable  indeed.  Advanced 
etndeota  are  allowed  to  choosu  their  specialty, 
and  study  what  they  plcASv ;  though  they,  too, 
are  advised  to  study  after  this  method. 

The  Aunisqiiam  seliool  is  the outjjrowtli  of  a 
small  piivale  laboratory'  wluch  l*l'ofe^sor  Hyatt 
had  in  Ids  own  house  at  Annistiiiiim.  The 
number  of  applicants  increased  to  sueh  an 
extent,  that  the  limited  accommodations  at 
Professor  Hyatt's  disiHwal  would  iiy  no  means 
satiRfy  the  doniands.  Some  of  the  mcmhers 
of  the  Woman's  edueational  association  of  Bos- 
ton who  were  interested  in  this  I)ranch  nf  edu- 
oitioii,  and  knew  these  faels,  took  ihn  matter 
in  band,  and.  thotigh  uuitifluenco<l  by  any  di- 
rect solicitation  from  Professor  Ilyall  or  otiicrs, 
orfered  to  found  a  laboratory  for  the  use  of  both 
sexes,  proiiided  its  do|>arlrn«nls  of  instruction 
coidd  be  citnied  on  by  the  otKcur.-*  of  the  Bos- 
ton society  of  natural  lustori,',  of  which  Pro- 
fossar  Ilyiitt  m  curator. 

Annui<)nam,  the  place  cboseu,  is  an  ex- 
tremely pretty  and  quiet  village  on  Lho  north 
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side  of  Cape  Ann,  a  few  miles  (Vom  GlouocMer, 
and  two  hours'  ride  from  Boston  by  stage  uid 
rail.  The  granite,  surf-beaten  shores  and  tfar 
bowlder-covered  granite  hilltops  are  found  on 
all  sides.  All  conditious  necessary  t«  the  ex- 
istence of  a  variety  of  manne  forms  are  pres- 
ent on  these  abores.  There  are  Ude«pool». 
rock»,  mud,  sand,  eel-gnss,  and  marshM,  all 
alteruiitely  covered  wilh  water,  and  espoacd  to 
the  colleeior,  by  the  strong  tides  which  rise  and 
fall  from  nine  to  eleven  feet  twice  each  day 
All  kinds  of  shore  and  surface  forms  arc  fouu'l 
ill  au  abundance  equalled  by  no  place  aoiitb  uf 
Ea»jt]wrt.  Kmbryot*  and  adults  of  eomnxjii 
and  curious  fonns  arc  constantly  met  witli, 
thii-H  furnishing  material  Wth  for  general  woiii 
and  original  investigation.  For  wtllecting- pur- 
poses, the  laboratory  owns  two  row-boats,  in 
wliich  the  students  can  visit  any  of  the  collccl- 
ing-grounds  in  the  Ticinity,  It  has  also  bven 
the  privilege  of  the  students,  for  the  past  fwur 
years,  to  make  occasional  dredgiiig-tn|>s  is 
Professor  Hyatt's  sehoouer-yacht,  though  this 
does  not  belong  to  the  laboratory.  These 
excursions  arc  not  promieed  as  an  iiidaccment 
to  draw  students;  but  it  lias  been  [*rofe»! 
Hyatt's  ooetom  to  take  the  students  out  n» 
quently  m*  they  desire  to  go.  and  give  thcol 
opportiinilies  for  dredging  in  proportion  to 
their  iutorcst  in  this  kind  of  work,  whenever 
the  Arethusa  is  at  Anmsquuu.  Drcdgings  are 
llii'u  made  in  fK)m  llfleen  to  fifty  fathoms,  and 
nifiny  intercRling  nnimala  are  added  to  the 
students'  culk-cUons,  besides  the  new  formi 
whicb  are  thus  furnished  them  for  study. 

[,ikc  most  laboratories,  this  one  is  far  from 
prepossctssing,  either  from  an  external  or  inter- 
na] point  of  view.  The  foundations  are  of  soltd 
granite.  Most  of  the  tables  are  fASt«-ticd  di* 
reotly  to  the  wall  to  allow  microscopic  work 
to  ptxiceed  wilh  little  jarring,  t^ch  table  b 
furnished  with  a  small  gla^s  aquarium  fei]  with 
salt  water  flowing  from  a  tank  wbieh  is  Qllod 
by  a  windmill.  The  ptpcs  IVom  tlits  are  all 
wooden,  so  Ihat  there  is  no  trouble  wilh  iron- 
mat.  In  the  et-ntre  of  the  room  ore  larger 
aquaiiu.  There  is  also  a  pbotogrnpbic  room, 
»in  attic,  and  a  basement  far  8tori^;e.  There  ta 
a  good  collection  of  cltGmi<!als,  even  thofte  (br 
line  microscopic  work  being  well  reprcsetilcd. 

The  school  is  open  to  all  wbo  intend  to 
make  use  of  the  knowledge  Uioy  obtain  in  t«aob- 
ing  or  in  original  investigation.  The  charges 
being  merely  nominal,  thotH>  of  limited  uicBtis 
arc  not  excluded  by  exorbitant  fees  ;  and  the 
only  obstacilo  of  a  pecuniary  nature  is  ibe 
necessarily  high  board  at  seashore  places.  A 
few  investigators  have  already  made  use  of  tlis 


UboratoT)'  i  »xJ  t-lic  be^t  tAbles  and  riicilities  arc 
reaerved  ftKan^oftbUctaMKn-ho  muyst^lect  An- 
DiBquam  in  ord«r  to  pursue  Ibeii-  work  id  any 
f  pedal  deiMrCaicaL,  wliethcr  boUiiieiU  or  zoolo- 
gical. For  the  four  yeara  the  nv«rage  alteinl- 
aDc«  has  been  aixtceii.  Lust  year  tliflno  wore, 
in  all.  Gfteoii,  bfil  at  no  one  lime  mom  than 
twelve.  Therf  arc  comfortable  acrommoila- 
lions  for  about  figblccn  persons  when  nil  tlio 
seals  are  lillwl,  and  Uiis  U  confilderixl  the  ex- 
treme limit  in  iiunibcra  al  any  one  lime. 

tTlie  studeoU  «>me  from  all  parts  nf  Uir 
counlrj-  eftsl  of  llic  Kocky  Mountains.  Pro- 
fessor Hyatt  is  the  direclor,  and  Las  one  aMist- 
XDt :  and  neither  rect'ives  any  remuneration  for 
hia  spcdal  eervk***.  A  building  specially  eon- 
stmctcd  for  a  laboratory  \»  much  neodiMl,  a« 
well  as  a  at^smdmincli  in  whit-h  to  niskc  sur- 
fawNtowiiigs,  —  «  class  of  work  lilllc  oarricd  on 
^      in  Our  waters,  but  the  value  of  which  should  not 

■  be  uiiik-rralcd.  Fortbc  siioccssfiil  maintenance 
of  this  laboratory,  it  Rhoidd  |K>8$e8«  ii  regular 
fund  ;  for  some  fear  «siats  that  the  Woman's 
a»»ociHtion  may  at  an  early  date  withdraw  its 
8iipl>on.  ThiH  would  be  Hincerely  Mgreltod ; 
for  tho  Anntsfiuam  laboratory  has  marked  out 
for  ilselfa  conrsc,  whicli.  with  proper  supiiort, 
will  result  in  great  advantage  to  American  sci- 
onc«.  As  it  is,  the  ladies  of  llie  Baston  nsiso- 
eiftlioo  may  well  be  proud  of  their  beginning, 
and  they  may  Ix!  sure  thai  Ihey  receive  lb«? 
ttiaokii  of  a  large  class  of  students  who  hare 
pnilStcd  by  tlicir  venture. 

ITBE  nUDSON-BAi'  EXPEDITION  OF 
im- 
VTiTB  ManilAba,  and  lh«  Oa,iiadian  Vorth-weit  be- 
nd  It,  promlafng  to  Iweom*  a  vast  wbftni-p reducing 
c^ioninr,  aooBvenlcDt  ouUeKoTRurpIuignin  UuiMt 
Intportani.  Taking  Winiilpog  utfaaeonvArjingjittinC 
of  allgnln  tc  be  (liippMl,  wo  And  thJir  tlie  distance 
ifl  Montreal  by  ihe  8l»orl«rt  rowJ,  the  soou-lu  be- 
np«ii«d  CanadiMi  Pacific  railwir,  ^^ill  bv  fgurlccn 
buadrvtl  anil  lliirly  inik-n.  ntid  thrncc  liy  iratcr  ta 
Llrrriiool,  via  Cnpe  ItHcc,  twcat;<nine  hundred  and 
niaetf  miles;  irlUte  If  tbai  lnrg«  inUiid  t<-u,  iliidion 
Kajr.  M>uld  Iw  oiilixeil  am  part  nf  a  c'lnciniioiu  wHlvr 
mat*  til  Ritrapv,  it  wniild  Involve  only  »«Ten  liiindred 

rmllM  at  nil  trHnspart  to  Vorl;  Kaelory,  and  tweiily- 
liiao  liniulred  and  forty-one  mile*  of  water  to  LivAr- 
pwl. 
That  tlio  bay  and  slnUt  an  navigable  to  a  limited 
extent  iBpruvfdnoioiily  by  the  voyage  of  Llie  intrepid 
narlE«lor  who  Iw<|UMitlH-<l  liis  iiainr  to  tbrm  und  Irft 
bl>  body  on  Uidr  iihotv»,  but  l»y  tbe  fnct  UiaL  ttie 
Hndson-ttay  company  has  bad  ibl|»  a&lllBg  from 
.Knglatiil  to  York  faelory  aunuallj'  tot  a  great  uum- 


borof  yura,  to  lake  In  all  the  sapplles  required  in 
Iia  wtslem  trade.  But  the  voyages  of  UiOM  reteeli. 
entering  lJ»e  bay  only  once  a  y#ar,  at  the  iiMSt  favor- 
able Maeon.  conid  throw  liUle  light  upon  the  ntnme 
duration  of  navigation;  nor  couM  American  whalcM 
nnteriog  the  hay  aJd  much  to  our  information,  as 
tbey  winter  and  punuc  thtir  avocation  uiuully  alto- 
gether loo  far  lo  tlto  northward. 

Thadealrc  f.ir  further  infomi^ion  on  this  Impor- 
tant iiubjrt:!.  culminntcd  in  the  appulnlmcutof  aa>ai- 
mitto'!  o(  inrwtlffatlon  by  ibe  Canadian  houiw  of 
rommons  during  |I«  IuimmIoii,  atMl  !br  appointmeoL 
of  an  exj*>diUoii  under  U19  commfind  of  Lieiit.  A.  B. 
Gordon,  a  rv^tired  naval  offleer,  and  asshtant  director 
of  the  Di^niluton  ai«(e<)roloi;]cal  service.  The  plan 
ulopied  was  to  establish  on  Ifac  aboree  of  the  strait 
six  obttcrvlns-stal  Ions, — one  on  each  side  of  the  onter 
cn trance,  two  tlmllarly  sltuat«il  at  the  inner  eatianos. 
and  Ibe  third  pair  dtrttllng  the  distance  between 
tbf«e.  lui  (tilted  brioBy  in  No.  7$  of  McfntM. 

A  Newfoundland  sealing-stentner,  Ilic  Neptane, 
was  chartered  to  eonvey  tho  ex|MoliLlD)i  ;  and,  on  the 
outward  voyage,  four  etallotiB  were  located:  via.,  at 
Port  Harwell,  on  the  uortb-westem  rhore  nf  Ci^m 
Chudleigb,  at  the  cnlraaoe  to  UngnvaBay;  at  Aahe 


sacrtOK  OP  omsrvbb**  udt. 

Inlnt,  iiitarNiiTth  DhilT.on  the  island  called  by  UeuU 
^cbwatka  Turenne  Inland ;  at  SLiipart's  Bay.  about 
three  miles  awny  from  ilie  strait,  aloi^  Die  nortJi-we«t 
coiut  of  Prince  of  Wali:*  Sound ;  and  at  Port  DeBoi)- 
chervllk,  on  Nouhighain  Island,  near  its  most  aouili- 
criy  poliiU  Kacli  of  Lite  stationii  was  named  after  the 
observer  slaiinned  tbcrr.  The  steamer  then  ran 
acroftS  Hudson  Bay  to  Its  uortb-weat  angle,  and 
viajted  Ditt  whalers'  barbor  on  Uarble  Island,  when 
a  lwtt«r  was  found  fntui  (.'apt.  Kialter,  o(  tlte  whaling- 
bark  George  and  Uary,  dated  the  7tli  of  August,  Mat- 
ing tlint  they  bad  cuporienced  a  very  cold  winter  and 
xprins,  witli  the  thi-rmometer  four  degrees  below  sero 
on  tUu  3ud  of  May;  that  the  ship  had  got  out  of  her 
winter  iiusrters  o»  the  ~th  of  June,  bat  Iiad  been  un- 
ablu  to  fiet  up  Uie  Welcome  or  to  the  east  shore  In 
consequence  of  Ice. 
Continuing  her  voyage,  llie  Neptune  visited  Port 
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Churcbill,  when  urmngementi  w«re  laKde  wllb  «n« 
of  tli«  IIuileou-I)a;  conipnuj's  offic«ra  far  bkkini; 
KUxLlikr)'  otiMTVUiUQii* ;  Uigdcd  lo  Ywk  Tncioty, 
whvro,  in  ctfiivci^iicnca  of  slinsl  waur,  iho  ^Icxmrr 
wftfl  obliged  to  anchor  Hfihiteii  miles  fniiii  ilii-  ji["t.— 
a  facl  likelj'  U>  prevent  tLiR  nuutl  [nijKirtstit  tiialinii 
of  tb*  IIu(lson>HAy  roiniinny  from  xliaiiilng  om- 
BiflTcliLl  Imporuuice.  At  Ililf  place  lher«  hu  been 
for  loine  years  an  ubMm'ivT  in  (connection  wiih 
Uie  meteorolof^eal  service,  And  nothing  inor«  wax 
rMjtiircd  tltiu)  0-oin|iaii«i>R  anil  aiijnsiiiK'iit  of  inslru- 
meiiU.  Prom  York  Faciwry  tlie  return  triii  waa  be- 
gun ou  tbe  ISUi  of  Sc|)i riiititT,  nni]  »  filth  alnlioti  wiia 
«ata))li»hcit  OIL  (be  wjiitb-westcrn  cstrcniily  of  Di§:gc« 
Itlnnd.  wlicrc  a  good  harbor,  nnmcit  Port  Lapenlirr, 
opposite  lo,  ami  forij-flit?  miles  from.  I'ori  Dtv 
Buuchcrvlili-, 
was  found.  Thti 
TMt  ■tretchei  nf 
ioe  encotuitered 
in  Ukia  end  of 
tllo  Blralt  point 
to  tlicae  two  sia- 
liiiiia  V  of  tlie 
biBlifst  ltiip»T- 
lance.  Tliere  r«- 
tnaiiMHl  now  but 
on  ft  Mfttlon  to 
«*I«bli%b,  nbtcli 
liuil  been  liilvud- 
sd  forncaulutlnn 
lalaitd  or  thn 
lowei  Sarage 
Ulaitdi.  OuboUi 
trip*  till*  neisli- 
borhood  was 
ouefnily  Mcam- 
incd.bul  noliAr- 
bor  coulil  1" 
found:  anil  :li' 
stAlliiii  iriL*  ttin- 
M'i|iii:i]tTy     lixcil 

nt  Skj-nucr's  Core,  ou  the  nof Ih  bI(I« of  llie ctitrsnvc  la 
NaclivdIiBay,— ai.twlLlon  ajiinroiitly  iiM  calcuiaied 
to  aid  tnatrrin-lijr  the  olijitcl*  of  llio  i^xpFililion. 

Ai(«cli  of  ihc  six  «Talion«  ui  officer  is  In  cliarge, 
wtlli  tnu  aMbUiiito.  For  ilt«ir  UL'cuniiiivOutioii  a  but 
fixtMii  by  Iwrtity  feci,  diTidiil  into  Hircc  rotmis,  wlili 
a  porch  and  Riorclicuac  nttachrd  n»  a  Icnii-to,  vas 
entcied.  It  has  double  w^U  of  board,  with  hii  outer 
and  Inner  a!r-irpace  formnl  by  a  ilimiliinii  of  tarred 
papirr;  and  ii  \*  tiit«indi>d  to  ftirllii>r  proli>c!t,  It  from 
coll)  >>y  covering  II  oulaidp  irllh  stidR  or  grasi,  and, 
OV«r  alt,  with  mow.  For  heating,  a  bue-bnnier 
Cookinijc-atOTe,  with  twvnty  ton*  of  Anthracite  cval. 
la  provJdod;  aad  the  vmokt-tluc  of  ^nlvaiiUed  Iroa  la 
i&ge&loualy  dedgDcd,  uot  «ulj  lo  Kuurd  asaiiiai.  Ore, 
tlie  mlflforlune  moM  lo  be  dreaded,  but  to  provide,  as 
w«tl,  an  iip-dnmsht  for  fuul,  and  downed  raiiKh I  for 
pure  air.  if  req<dr(>d.  Only  tw-<>lTe  months'  provisions 
were  left;  but  Ihey  were  selected  m  prcvcnilvci  of 
MDrvy,  and  t«  give  tho  grentnat  |>a»Ribla  variety  of 
nntrliivo  fnftd. 


i-iHTHl  !  lit"    AT'TIUX     n    «Tt'r*kl>    HAL 


MelT'Orologioal  ob8er\-atianii  an  lo  be  taken  NgV-] 
larly   tbrouKboat  the  year,  at  foar-kour  InUn-tli^ 
Ihrvu  of  these  times  beinx  syuclironoaB  with  Um 
Mirii's  taken  by  de  regular  abscrvcn  of  the  metcoro- 
kijjkitl  service. 

Aftvr  each  ol»«rTiition.  dnrintc  daylleht,  Uie  onli 
Is  to  be  examined  irltli  ihu  u-tewope,  and  a  rsoord  of 
Ita  stale  wrftira  downat  {Aetlin^,  InehidinndirwtloK. 
and,  when  po»il>le,  velocity  of  tide.  iDovements  cf 
anyic«i,  and  whether  niueh  broken  up,  solid  Held,  et«. 
Each  day  the  lime  and  height  of  hifib  and  low  water 
artf  to  be  observed,  and,  during  ibo  open  teaaoo,  ifae 
character  of  the  tide  mttt-d  for  two  days  before,  and 
thrwj  days  after,  tlic  full  atul  chnnK«  of  th«  tnooa. 
DeUlIed  Instructions  for  making  theae  obtcrvatioot, 
and  checkiiii;  the  ii^ro-inark  on  ilie  tidal-poat,  wen 

glwu    Uw    ofll- 
ear*. 

In   the  oficial 
jtiiiriial  wbleh  is 
tu  be  t<ept  niiu* 
1>c    also   enMiod 
any    tiling    ob- 
M-ived  regarding 
tliemi^p-alionsof 
liirdv,  M>aU,  and 
nalruaes,  the 
movement*  of 
fiih,  ete.,  and  the 
glow  lb  of  grass- 
ea,  as  well  an 
miiliiif  obnei 
tioni  i>n  tbr  i 
puiedr|ueBllonl_ 
the    dejitli    to 
wbirfa  waior  will 
frceu  dnring  i 
arctic  winter. 

At     Mr.     SLu^ 
I>ari'»  elation,  iu 
addition    to    tlie 
work  at  lh<' other 
(lost*.  tpeoini  obserx'alioni  uf  ina^netlo  pbeiionieiinH 
ani  to  Im>  taken,  for  whii^h  a  iiuilabk'  building  ta  pn^| 

In  workiiiK  ttiroucli  the  strait,  68p«eto11y  towards 
Ita  wcJicm  cod,  the  ordinary  oompaie  wa»  so  9|tijr.:i)h 
af  to  be  almost  use  ten,  and  In  tliis  continceiicy  llir  Sir 
Willlmu  Thomson  coinpou  card  was  found  Lo  w 
ailmirably. 

No  Icnljorpt  were  met,  nor  wvre  reports  obtaloocl 
llieir  occurrence.  In  the  bay.     In  lint  ftrall  a  1 
number  were  seen,  principally  along  the  norlh  Bh< 
whert-  many  w^re  stmndej  it  tli*  Cores;  but  aonie 
irore  met  with  In  mld-cbauDol.    Of  tbose  *««n  in  iJte 
eattorn  end  ol  the  Htralt,  some  had  aad»iibt«dly  oome 
in  trvn  Davis  Htrali,  imaslng  between  Resolni 
Island  and  East  IthilT;  but  all  uf  tboee  met  to 
westward  had  uome  from  Ko:^  Channel,  or  p«rh«p» 
from  the  still  more  remote  waters  connectiug  wllb  (t, 
nl]  of  which  havtf  a  tiouthcrly  current. 

OheomiloiiB  made  by  Mr.  Ash«  frt«n  his  station 
on  Tut«nn«  Island  vhowed  thai  a  berg  coining  In 


rass- 

'^ 

nn<^H 
will 


iaB»« 


•iBhtfrom  tbe  wotvrferd  would  pass  out  of  view  of 
fab  statioa  to  Ute  easiwaid  lu  from  ttir«e  tn  four 
Lltla,  tills  ludlcaUug  ui  eaaMrly  mc  of  upwonh  of 
iKti  tnilra  B  dnj. 

The  JrebcfEs  •e*n  from  ibe  Nepliiin'  in  IliiOaun 
SlnUt  In  Augual  siiil  liepuniiti^r  imrv  not  more 
niunerotu,  lud  wuulil  fomi  no  grantor  b<trri«<r  lo 
tuv%atldn,  Uiftn  lliine  ofl^a  luet  with  pH  ibc  Str»it 
of  B«II«  Ue,  wlier«,  ukI  oQ  the  LAbriwlor  cout 
uortli  of  ft,  a  jinai  ttumlici  wen;  encauDlcrm)  uii  tbe 
uiitwant  Toyn^  of  llic  Neptune. 

Ordlnvy  llekl-lce  wu  met  with  off  Xonli  DIiifT.  on 
tbe  llUi  of  Au({iiiil,  wliich,  ihoitgti  It  would  bavecom- 
IMltetl  an  'iTTllriAr;  iron  st«aiiner  lo  go  dead  slov,  gitve 
fio  trouUe  lo  itie  Nepluiii>;  the  mule  on  wnloh  nm- 
nlng  tbe  jtltip  ai  full  •pend  t>4>tve«it  Ihc  patis,  rwr«lj' 
louctilit|{  one  ,»f  tht.m.  To  Aahv  Ill!^^^  tbe  ic«  tmue 
in  Willi  tbe  llooiI'lMe,  »u<l  act  ao  fui  tlwt  ihc  LlnkiiDo 
vera  able  lo  walk  off  to  tbt:  «hip,  a  dliUncc  of  three- 
quarten  of  n  mile.  Slmil&r  Ice  wui  found  on  tbe 
aoiitli  fliore,  oppoatta,  but  iioiia  in  Ibe  middle  of  tbf 
Hrali  *o  far  awL  tii  pruciwliiig  from  thiis  point  to 
SftlUhurv  Itbind,  Ian{|  itrhigB  o(  lee  were  fretjuencljp 
M«n :  bat,  (u  their  dlr»i<tlon  via  parallM  lo  tbe  «our«<.', 
ib«  reaael  coMttd  round  th«ni.  The  Saldino  roportod 
tl»t  lh«y  had  nercr  accn  tbe  Ice  liaug  to  Uie  ahorea 
.  ao  latv  In  lb«  ieaaoD,  uul  tb»t  at  nil  polnLt  tbrrv 
I  wcTv  unuaualty  great  (|uaiitiliea.  Oii  the  bumcward 
xaytge  none  of  tbio  HdiMce  was  wen. 

Off  NoulnghUD  Islaiiil  tbe  Ice  gal  so  heftvy  and 

riose,  Uiat  tbe  attempt  to  force  ilie  «lilp  tbrougb  it  was 

given  op,  after  one  blade  of  th«  projw<llvr  liiul  been 

bnikMi  off,  ~aj|  accl<J«-nl  tliat  entailed  a  delay  of 

llir«>>  dnys  to  fit  In  a  new  f*n.     In  tbis  ice,  too,  -n-en 

»««u  fourv<»4cl«,  fikit  In  llic  cliniincl  to  the  Boiitb- 

«*rd;  onR  of  ibnm  being  tbe  onigolng  Hiidaon-lliiy 

compnnf'a  tmscI.  and  anoiber  an  AEnrricnti  nlinljn^- 

[vrbooner.    TbL^  ice  wnn  of  an  allniti'lbiT  dlltiirent 

'  Ijrpe  frotn  tliat  hJlberto  met.     Some  of  It.  led  dry  at 

ll«w  wator.  WM  over  forty  feel  In   thidcnau,  —not 

I  A^UI-tee,  thk'benMt  by  (be  piling  of  pan  on  paii,  but  a 

|*r>liit  liliieRhFCtof  Ic^,  wbiclihuil  i>Ttd»nlly  been  froaeii 

[jiul  a*  it  was  found.    Tbe  average  tbIckniiMi  nf  Llic 

:  loe  paaaed  Ibtough,  in  tbe  ri«lKbt)<iihoo<l  of  Port  Dc- 

[Itoodterrlllr,  wm  tipwardx  of  &ftpcn  feet. 

from  lh«  TTporia  of  the  lludwn-Bay  eumpanj^'a 

Islilp*,  t\w  evfdenM  ot   CapL.  Kislier't  IpUrr  abrive 

Iqituu-d.  and  Uk  exjierieiMv  of  tho  I^sktmo  •^nconn- 

luteal.  Ibe  eonduxion  i»  r^aclH'.l  Dial  IS-SM  and  ISM 

wi'fe  *sfs-j»t  ion  ally  severe  strafton*.  and  the  navia;*- 

ill<>n  More  iban  urdtiiarily  inlcrruplctl   by  Ice;  but 

llbe    arcrage  of   man;   ycart'  obEcrvallona  hi    Port 

|Charchill,  tbe  only  kiiu«n  barb»r  on  tbe  west  cotut 

Inf  ll>e  Itay,  sbous  Djul  tbe  middle  of  June  and  the 

tniiditle  of  N'ovemlH-r  wiKiM  Iw  the  vxlr»m«  llmlls  of 

[lliiir  Ourinii  whioli  approach  to  that  ooast  would  be 

poMlble;  mid  tfae>«  limits  agree  dueler  with  tho««  of 

the  open  tcawn  In  Naehvak  tioj-bor,  on  tbe  Atlantic 

.ooaai. 

If  iIm  Neplune  liad  bwu  rutuiiiis  direct  from  Cnpc 

iJliudlelgh    In  Ctiurrhili,    jnfl<.-a(l  of   cou'llnt:.  It  la 

Dnaddefwl  tbat  «Iie  would  not  bave  been  delayeil 

Ice  men  llkau  furly-elgbt  botirs;  but  no  ordinary 


Iron  HKamabip,  built  as  vmodcrn  frelchl'boat  Is, 
cotild  liave  cot  throiutb  the  bcarler  icr  met,  wltboot 
iiicitrring  serious  risk,  If  not  actual  dlsaaier. 

From  the  reatileni  factor  at  Clinrclilll  It  wa« 
learned  ibal  the  bajr  nevor  (rMae*  ao  far  out  but 
iliat  elear  wator  ean  be  s«en.  Froni  the  greater  beat 
of  the  water,  the  abwnee  of  leebets*  at  all  >ea*Mi», 
and  the  abMiiee  of  fleld-ice  on  the  vuvair,  eren  at 
Cbestcrfield  Inlet,  in  tbe  calrome  iiortb-wcot  corner 
of  tbe  bay,  It  Is  evident  tbnt  the  bay  ItMlf  Is  nairiga- 
bk  for  a  moch  lougcr  pcrloil  ea<>b  aeaaon  titan  Ilw 
slralL 

mntiw  biKli  lide4  and  liuavy  curretita  were  nollce«L 
During!  two  days  In  which  the  Nepimie  was  lylug-io 
off  Cape  (liudlelgli,  in  fog,  iibc  was  se4  forty  mll«s 
to  tbe  ioutbward,  which  indicates  ll»  ncw*»itf  for 
caulioii  in  approacbbig  the  Strait  in  Iblek  weather. 
AL  Port  Burwell  llitt  rlw  of  sprhiE  titles  Is  ninrtiTcn 
fecu,  witb  a  current  of  obout  fotir  knots  in  Grey 
Slmit,  which  eaiisct,  when  the  wind  la  diverse,  an 
ugly  sea.  At  Aabe'a  Inlet  there  la  a  rlsa  of  tliirty- 
iwo  feel,  witb  a  strong  liU^raee.  and  a  cnrrsnt 
aorneUme*  reaching  six  knots  wltbln  three  milea  of 
Itie  shore.  At  Fort  Cbltno  the  rise  of  spring  tide*  la 
thIriT-elght  feel  and  a  balf.  At  Stupart's  Bay  iLcro 
In  a  rise  of  twenty-oifibt  foci;  but  the  currcnta  are 
n'Ot  so  awtft  as  on  the  opposite  shore,  probably  be- 
cAiiSf  ibe  water  Is  shallower. 

Coui|ilet«<  n  11? iM>ni logical  ob«ervallons  wer«  taken 
on  bnani  ibr  NVptnne  during  tbe  Toyage,  which  wtten 
Hfterwanls  oumpnred  with  those  taken  during  the 
eanie  period  at  Belle  Ule,  — a  sUitlon  of  the  neteere- 
logleal  kerrleo  in  thn  rtgnlar  siimmAr  tnule  rolite 
between  (^tiftbec  and  Europe,  —  sbowetl  thai  dur- 
ing August  and  £«pteinber  the  weather  of  Hudson 
tStmil,  K>  farae  mOixta  navigntton,  compared  fnvor> 
nbly  with  llial  of  tbe  Strait  of  Dcllc  U\e;  there  being 
dcvon  bcdTy  eales  at  ibu  latti^r  piuce  agaiuit  llireo 
In  tbe  fonuer,  aa  well  aa  more  than  doublo  the 
amount  of  fog. 

Llout.  Gordon,  In  ooncltiding  bla  report,  urges,  that, 
a!  obserrailons  of  one  year  will  probably  not  giv« 
a  fair  average,  the  (tAtiou*  should  be  continued  for  a 
second  year,  and  two  or  tbrcc  of  Iheu  ercu  for  a 
third  year;  ilml  next  yeiu's  expeditioti  ^ouUl  Icare 
ITallfax  by  the  miildle  of  May,  and  rr.tiev<f  the  ot*- 
lioni,  or,  If  ih«  Ira  prevented  ibis,  lht<  iblp  tlwuld 
piiih  on  and  hiveailgate  once  for  all  tbe  condition 
of  tbe  lei!  Ill  the  strait  and  bny  in  ihe  early  part  nf 
Uie  Mason.  If  the  utaiions  could  bA  reli4>v«Hl,  »n 
effort  should  l>n  raad«  lo  rrach  Cbiitclilll  by  tbe  o|*eii- 
iug  o(  uavigittiou  tbvre,  —  about  tbv  I&lli  of  Jtmoi 
then  a  ruuniiiK  surrey  >bould  be  madv  on  tbe  nut 
con*!,  Kimc  dccp-spi  dredging  and  soandlng  done, 
and  beacons  erected  on  the  low-lying  shores  of  aiana* 
Ueld  and  Souihauiptou  inlands.  This  wouM  allow 
tlie  ship  lo  ruuch  lint  stmit  n^ain  liy  tbe  middia  of 
August,  when  any  spare  time  eould  be  employed  In 
ftiirreylng  it  more  accurately;  or  as  an  alternative, 
Uii  fitblni;,  ea[HMially  llie  wbnling  in  Itowe's  Wel- 
come, which  Is  bocQuilng  of  aomc  iuiporlsjtcc,  might 
be  investigated  with  a  view  te  proper  regulation  of 
tbe  tmile.  Wu.  1*.  Astmtti*v^. 
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Pxvi.  PAuqiiK  hu  nitumed  to  pKri«  from  aBci«4i- 
tlSe  nlnlon  to  Sumatra,  with  oiuoli  valuable  infor- 
n«tloa  tonflbltig  tti«  people  of  tlie  country  of  Si>k* 
aad  Ui<<  liliiiidom  of  Akhccn.  In  the  counc  of  tbc 
joume}'  be  obtnined  prccUc  information  iu  r^anl  to 
tbe  causw  anil  lnc!<]euU  of  Lite  ileuLli  of  Uessrs. 
Wallon  and  tiuillaiirin;,  unxitlnatud  by  tli<'  natinni 
oil  UiefIv«rT«tioin  in  IK^,  wt  wbII  m  on  tli*  mlner- 
sloeynnd  nmiiral  history  of  Lhts  great  Islsiid.  Nu- 
moroiiH  pliotogrnplii  of  Uie  cainVj  and  penple  were 
sec  u  rod. 

Frnrivoi*  DeUiiicIo,  accompanied  by  an  EngUsli  and 
w  Prvacb  civil  aiiglneer  and  a  Siameev  ootundaiioticr. 
bas  biwa  ensagcd  in  an  inqiiirjr  lui  to  t.hr  poitsibility 
of  ruLtlu};  the  isthfiiiu  joitilne  the  petilnsala  of  Ma- 
lacca to  the  malnlaad.  hi  itoith  latitude  ~°  W.  Here 
Uiey  dbcovered  a  ntL!t<  iiiibifn'mletjl  staio  r^lhid 
Soinsam,  formerly  t.hn  rtuorl  of  piral««.  and  now 
aRml-iiiili'iii'iirlnnc  of  SiAtn.  Tbe  iahabiunts  ar«  a 
mflix  of  Mft-lny  and  SiaiDe»e  blood.  Uer«  di^p  liiloca 
p«ii«trale  Lhc  coast,  juinuiK  an  inland  *i-n,  wliicb  \rns 
now  Urst  »ct:n  l>y  Kurupcan*.  It  it>  about  twenty  feet 
deep,  and  fi;>ri.y-flv«  mlitt*  Ions;,  liarlng  a  grculetiC 
width  of  twelve  milea.  It  presented  a  very  singular 
appcaratici;,  brhijc  pli'nti (tilly  MlrKwn  n-itli  KRiall 
iRlaadxof  cHinpacl  llmeetfHu'CiiVBri'd  with  iwnllow-'s 
rw%\*.  TbiB  tea  \t  fresh  (luring  the  north-eait,  and 
■alidurliit;  the  «oulli-w«it  inontooiii,  and  jteparatM 
tbe  liUnd  of  Taiilalam  from  the  ]ionlnonla  by  a  tnul- 
litiidti  of  paMago*  not  roprcsontod  on  any  vliarL 
Thi3  aecliuti  of  ttic  punhtiiulji  was  made  at  Tailing; 
and  npiH;inii;ii!i  brouglil  back  nhow  ibc  pruiericc  of 
aiiriferoiis  iiiiariz,  tin,  tinil  iron.  The  report  of  tlie 
expedition  will  contain  Imporlaiit  aiithrojiologlen!  aa 
well  aa  geograpbieal  iloeumenia.  Ri'tiirning.  De- 
limdp  nUn  examined  Ailnni'ii  Kridgo,  between  Ceylon 
anrl  India,  and  will  report  that  tbe  establishment 
thnre  nf  a  maHtime  fa^Mge  i*  entirely  practioablv. 

iiiirokin  hiw  recently  piibllobcd  an  acconnl  of  bis 
joumoy  In  llic  ccntial  range  of  tlie  Th1an-Sban, 
where,  anionL;  other  diHt'ivurics,  he  found  ihi-  ar*- 
ealkil  rulnH  of  cyc:l»pt■.^n  l>iiildbijn  lo  h«  due  tn  nat- 
ural caii«eii  Rcilns  on  rocl(  In  *iru.  Dr.  Kegel  haa 
returned  to  Taslikont  witli  hit  oollecilons  fi'om  Ulsaar 
and  Karatc^iti. 

J.r*  mfjMJon*  calhoUqur*.  pnbli«h«d  at  Lyons,  con- 
tainii  In  altno»t  tvcry  ntiialior  rkh  contrlbiitloni  to 
gtograpby  or  ethnology,  as  well  aa  to  the  blsioryof 
niUtiona,  Among  others.  It  has  rccontly  cont^iincd 
tbe  itinerary  luid  map  of  a  Journey  ncroM  KvtangHl 
anil  Kong  Cheo.  by  Father  Cliotijiy.  aiid  a  joiirin'y 
on  the  Niger,  by  tlitt  niitxionarlfa  of  Uie  church  in 
Africa.  The  abb^  Deogodina.  In  the  Bame  review, 
nnuouneca  his  esiabtlshmeii t  In  a  new  EngUah  out- 
pMt  in  Tbib«t,  at  Pfidong,  forty-fiv<i  n)li«ji  north- 
norlh-eaat  front  Darjiling,  wh«r«  be  will  cooUiiae 
metoorological  obaervatlom,  aa  prerionsly  at  Ba- 
dtang,  bis  former  autlon. 

Glmiid.  U)  whose  cflUcal  aitnatlon.  abandoned  by 
hia  caravan,  recent  reference  was  made  in  this  Jour- 
nal, has  arrived  aafely  at  tbe  rnontk  uf  lb«  Zainbftzi. 


It  appears,  Uinl,  after  loarinK  fiDartina.  lie  entleavond 
to  pen«trate  wutward.  In  spite  of  dUtiili-iiuR  runon 
and  ayniptonia  of  rnuiliij  In  his  caravan,  lie  bd& 
ceeded  in  enisslng  the  lalce  In  nntiire  eannes.  ai>d  la 
A  month  hnii  r^afrhed  the  Itftlglan  ittallon  of  M'pjda. 
Her^.  unaeLlled  by  runiors  of  difllcnltyon  Iheir  pro-  i 
po»ed  rotiU;,  hia  party  revolted,  and  proceeded  to 
pillage  villages  where  ho  had  prcvioiuly  been  rcedred 
with  kindneas.  He  was  therefore  compelled  to  re- 
tuni.  With  a  small  party  gathered  on  th«  aborea  of 
Lake  Tanganyika,  h«  raached  the  nortli  ctiaatof  Lake 
Nyawa,  descended  In  a  little  boat  to  Shirtf.  milan- 
gered  by  the  bostUliles  between  the  Portuffueae  and 
tbe  nalivM,  bat  aneccoded  In  reaching  tbo  Zanbexl 
mill  >C«'illiniAn£  tn  aafnty,  Ui  good  h^allb,  with  nit- 
nieroui  notes  and  colkctloaa,  and,  at  last  accounts, 
was  uti  rhft  [mini  nf  rrliirnlng  La  Europe. 

Fnim  the  MlMionary  herald  for  March  we  ton 
that  Mr.  Ulcharda  of  the  Easc-oentral  African  inluloa 
made  a  Journey  in  October.  1S84,  from  Inbambsne 
to  the  Limpopo  Rlv«r.  lli>  went  l]iri>ugli  an  uim- 
plorad  country  in  search  of  a  tril>*  whose  clii*f  aettte- 
uieiit  vnvi  repurtf^  to  W.  Italt-ni  on  llie  Limpu|>o,  aitd 
who  apoho  B  language  akin  to  Zulu.  Between  thirty 
and  forty  milea  wcjtwnril  from  the  coast  ho  crossed 
a  river  called  tlie  Bomboni,  which  may  be  the  Luiil 
of  aome  ctuarta  on  which  it  i*  represented  aooie  Uiree 
times  th«  diataiice  from  lliu  coast.  No  oUwr  Im- 
portant river  was  noticed  nntll  tho  Litnpnpo  wafi 
reached.  The  country  ia  almost  wholly  manhy,  aud 
POTi>rcd  with  bmsli  or  low  palnu,  with  ponda  here  and 
there.  The  ihemiomictfr  ranged  between 80° and  W^ 
F.  The  Amakwakwa  tribe,  eiicoiuitcred  forty  tnites 
from  the  coaat,  bad  been  subjected  to  chronic  plIlaKe 
by  Umzila'aflghtlng  men,  and  had  abandoned  agrlcid- 
ture  in  couietitience.  Tliey  were  Idle,  living  on  tbe 
wild  fruit  which  is  abiinilant,  and  getting  xnry  drtink^fl 
on  the  native  wine  afforded  by  the  scrub  palm.  whlA*^! 
produce*  a  rapidly  fermenting  aweet  sap  at  the  rate 
of  a  pint  a  day  per  tre-^  Many  kmala  were  dfttcftfid, 
and  n  tract  of  country  aevcnty-fiw  mile*  stjunre  waa 
nearly  desolate.  About  a  hundred  and  fifty  miles 
from  the  coaal,,  the  Am&gwaia  people  were  encnun- 
ten.id,  whoi^are  tlic  travellfra  a  cordial  reception  as 
«oon  as  It  was  found  they  wrre  not  Portiigaeae. 
They  are  subject  to  Umiila,  whose  capital  kraal  to 
far  t"  the  nortii,  but  mo»l  of  whose  people  live  south 
of  the  Sabi  Ktver.  Ilalenl  was  said  to  be  on  the 
Limpopo  three  days  south  from  tbo  point  where  Hr, 
Riobarila  reached  it.  Time  did  not  siilSce  to  tLmI  it- 
Thc  return  wn.i  runtle  throuEh  a  rather  op^^nly  wooded 
country,  where  the  ireca  bore  long  wrcathaot  a  gray 
tree-nuiSN.  and  beautiful  birds  were  abundant.  Eky 
pbanta  .xbnund  in  llila  diaiHct.  In  three  days  tb* 
ridge  between  Ibe  Llinpopoand  tlio  fva  was  reached, 
wlK'Te  live  an  industrious  kindly  people,  with  aheep, 
cattlft,  and  lar^n  |>ardeui.  Ily  tbe  pedometer  the  creat 
was  flfty-sovcQ  miles  from  tbe  lea,  and  «cr«nty-«igtU 
from  the  river.  Tlie  people  of  the  region  appear  to 
havi;  lieen  originally  of  Tonga  race;  bal|  conquered 
by  the  ilniu.i  and  Furtuguese,  their  language  bu  been 
modified  by  tbe  Kitpifrtor  nationality  tn  tta  ra^MCtlre 
dlstrleta. 


Vjinctf  ».'ia»| 


Tlt«  loug-dlspulM  qui-*«iona  » to  Dir  aiicleni  N^il 
or  Ott  Aatn  DiirlK,  orOxn»,  mpptnr  U>  hiivt^  nrctilm) 
«  fln>l  •nltJRRH'tiC  it)  Um'  piibllratinn  at  th«  sliidtM  of 
Knsfbln  of  St.  P«it«nbiirg.  Aerording  to  lilm,  tbe 
ritwr  bu  oerer  dlrectJf  «mptJc<l  into  the  Caipinn; 
but  it  is  probaM«  Ihnt  iit  *c,mn  pnrioil  .111  indirect 
CMniQiinioitioii  bu  oxiatod  bctwoeti  tIteiiL  tbroiigh 
Sari'Eainlcli  Lake  ami  Utc  UkIioI,  nliich  ilralnctl  It. 
Tlie  laka  w«a  of  murh  jtrcAtrr  arr«,  and  lU  ovi;r(l<iw 
nof  h«d  llw  CMpian  by  (lie  Uiboi  r  hn  cliaiactcr  wm 
salln*'  or  bnu7kl«lL  Wnv  ihls  stale  of  ihiDgi  retloivit, 
w«?  sliutild  hA\t  an  ItnnieuM  Tur«iilaji  »pn,  wjniiM>»*il 
of  &  Binhtim  ha*iii  currrsponrling  to  lime  nf  thn  Stti 
of  Aral,  Mill  A  souiliprn  on?  r<M-r«apon<ilDg  to  ih« 
SnH-Kaniictt  an.-i,  cormwrteil  by  a  wltl*  but  almllow 
neck  o(  water.  Into  tJii;  forturr  Uic  Sir-Uaria  woold 
ompty,  wllh  the  Sari-Sa  and  the  Chin:  inlo  ibc  lac- 
ier, Uie  Osus,  tbe  Tedleni,  and  tlie  Mur^lidb,  The 
overilow  of  bnu'kiah  water  Yrotilal  Giiil  it<  waj  by  Uie 
Uzbol  to  t]i0  Cvpian. 

Thoae  lnt«ro*ted  In  the  i]U4><)[lon  of  lakes  nllh  two 
outlets  wouki  do  well  to  incit«  exploration  at  FnnMM 
I.atia  In  lh«  EToftb-wMt  tArritory.  Tbit  lake,  dl>>co^'' 
rrcd  many  yvmn  a^o  by  R<tbert  Camiibell,  nuw  of 
WIniiit)«K<  w^  micbed  by  tiini  from  the  Iwml  watent 
of  the  Llard  Rlrcr,  HKvudlne.  n^troniing  to  bis  nc- 
cotmt,  a  itnall  stream  actually  prncccdlnj:  from  Ilic 
Uke.  Ti>  bla  lurprlsc,  on  the  otliur  tkle  he  found  a 
eoniiiiuuimtUin,  duniit;  tlm  UinAi>f  MkIi  wiiti^r,  with 
thfl  hml  wftlriDi  of  tiKt  Pidty  River.  Iti  I8il'>  iiilor- 
mation  r<Kcived  from  officers  of  tbp  IInd«on-Itay 
eompanf  at  Victoria,  by  those  of  tiK-  International 
tdt^apb  «x|>c<liti<m,  wiw  to  thcclFccI  that  the  I'uily 
oommun  leal  Ion  wa«  tbe  chief  iinc,  and  that  a  ]ow«r- 
Ini;  nf  ita  bed  hml  turninl  the  <lrainnj;i^  [''-''"■'"■^*"')' 
north- WMl wan!,  ami  the  cmmeftion  with  thi-  I.hinl 
bad  become  nearly  or  entirely  dry.  This  hn«  ilncf- 
been  in'Ueatnl  nn  mott  ehariii:  but.  as  lbi>  tatte  cov- 
«t«  MRio  fnur  bnndrtid  ami  Atiy  squarw  uiiles,  falter 
and  CAbftrmatofy  cvidemv  vaiild  be  vrry  iWirablc. 
The  LlanI  in  au  aHlnml  of  tbe  Mackenxic.  nml  the 
Pelly  of  the  yukoii  Rirer. 


THK  STATU  SUItySV  OF  iVKW  VORK. 

THK  Tdo  of  tbe  appropriallon  for  thi*  (nrrcy  )>)r 
tbe  Ute  governor  of  New  York  e«ii»ei)  only  n  partial 
siiapenslon  of  lla  functions,  Tlic  naney  eiUla  by 
rMiun  of  an  orsaaic  law  rrcallnic  the  commUfifin, 
vaA  defining  Ita  powen.  Only  by  the  re{>eal  of  this 
Inw  can  tlie  ittirvey  lie  abollilieil.  Iia  work  has  been 
confined  to  a  triangtilAllon  h>  accuralfJy  fx(<cu(ed  as 
to  form  a  reliable  bails  for  xtl  local  «nrvcyi<  and  toim- 
graidiical  wort:;  hut  the  vahte  a(  such  enrcful  ninaa- 
urauictita  h  tomcwhat  difficult  for  the  uoscieiitltlo 
mm  Xa  uudervtand,  and  the  rc»ill«  are  not  iminedi- 
■tety  apjiAretit. 

To  rcnior^  all  doubls  resanlliig  the  excellence  and 
eeonomf  of  the  work  under  their  contnd,  the  coin- 
nilMlnnen  requested  an  Inrcstlgition  1)y  iheK.  fj. 
com  anil  geodollc  aorvey.    After  a  full  examination 


of  the  reconln  of  eighi  yean'  work.  Superintendent 
niluard  iranamilted  Ibein  to  tlw  utaiR  authorltiea, 
with  bin  fall  Indonement. 

Ily  tlila  appeal  to  a  most  eonpeteni  snthorlLy.  the 
commiiaionera  and  dirwtor  of  the  New-Vorlt  state 
survey  have  e-«labiUlicd  the  fact  that  tbo  work  slowly 
accompllabed  with  small  appropriations  tinee  1919 
baa  been  <lone  In  tlio  beat  way  aitd  at  a  small  cott. 
Tbcir  report  just  nuule  to  the  legislature,  having  rln- 
dlcalcd  tbe  work  of  the  past,  recommends  a  radlrmi 
ehaiige  In  the  future  policy  of  the  anrvey.  It  la 
urged  Hint  New  York  nhouM  be  wanied  by  tbe  t-x- 
perlence  of  MaetachuiiPti*  that  a  triangulailon  nut 
Immediately  followed  by  a  detailed  topographical  *itT- 
T«ygiv«4  but  little  natisfaeltou  to  the  |>eo(>le.  'I  be 
citiEeiia  of  a  state  want  reliable  mapn  which  they  can 
tise,  not  mere  skeleton  maps  which  arc  only  available 
(or  wirveyoni.  The  buanl  therefore  recoininenda 
that  the  leeiilnturc  enUnie  ilo  fioweni,  awl  Increaae 
the  appropriations  for  ttie  ttale  survey.  *a  tlial.  topo- 
graphical aur^'eya  may  be  at  once  bfgun  In  nt  lenat 
throe  conntiea,  and  he  carried  furaanl  on  soeh  a  «enle 
as  to  permit  nf  the  ecouomU-al  performance  of  tbfl 
work.  The  coet  of  the  topogra]iliical  work  li  e«(- 
nintedal  fmin  ten  rlolluntu  twenty  dollars  pDraquatv 
mile.  dcpcndioK  upon  tlie  cliaracler  of  the  ciruutryi 
and  the  scale  of  expenditure  n-cnii mended  Is  forty 
thouiand  didlars  per  annum.  For  this  aunt,  com- 
]d9le  ma|ia  of  from  Uirce  to  flee  eounllea  could  be 
made  each  year,  and  the  map*,  by  eotinties.  iMUed 
within  a  year  after  the  fleld-work  it  done.  It  U  pra- 
poscd  to  bate  the  V.  S.  cofl*i  and  geodetic  wirrcy 
complete  the  primary  and  secondary  triangnlation*, 
l4!iiTins  the  funds  of  iho  aLitc  to  be  u«ed  for  tvrtiury 
trlanjcnlaiinn  and  topographical  work. 

The  experience  of  tbe  direcler  ot  Uie  eun-cy.  KTho 
la  by  law  llie  engineerinir  member  of  tbe  atate  bonrd 
of  heiillli,  has  proTe<l  conelnslrely  tbe  wide-tpreail 
need  of  to|>nj;raphical  maps  to  aid  In  the  sanitary 
work  of  the  state.  Tlic  commlsalonen  therefore 
/v»na  that  there  Is  pressing  ne<'e«aliy  for  topograpliU 
cftl  maps  for  sanitary  works  on  w.iter-»iipplie«  and 
dralna:;o;  that  tio  survey  can  meet  the  wants  of  the 
linnjile  that  doca  not  result  In  n  ndiable  map  luf- 
flciently  detailed  for  ordinary  practical  and  wleBliHc 
piirposM:  and  that  the  jieople  have  a  ri([ht  Uy  cxpi'cl 
that  the  benefits  »f  the  surrey  will  be  made  imnie- 
(llateh-  available  In  the  form  of  useful  maps. 


PROPOSED  NKW  METHOD  OF  MKASUU- 
J.VO  THE  JtEA'SITY  OF  THE  EAHTH. 

The  only  known  way  of  measuring  the  density  ot 
the  earth  U  through  the 'grarlutloo  coiixiant,'  which 
expresses  the  altracllon  taerted  by  a  tcnown  mass  at 
Bgireti  distance.  The  Iwdies  whose  aitmctlout  hufe 
been  mctstired  are  either  mountaius  »r  portloni  of 
the  earth,  m  in  tlio  weiLknown  esperlmenis  nf  ICashc- 
lyne  and  Airy;  or  portable  masaes  of  lead,  as  wsd  by 
Bailey  and  others.  The  difficulty  in  tbe  way  of  the 
former  cspcrimenw  Is  tbe  oecceeary  uucerUlnly  of 
the  density  of  those  portions  of  the  eertli's  inaw  In 
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Knd  bKlow  n  mmiiilAin,  '>r  within  any  other  extended 
r«gIon.  Th«  difficulty  In  Itie  w*y  of  utilising  the 
m&Meevf  lea<]  is  tliv  extrviui.'  iuiuut«u«8s  of  the  At- 
tncllon  exerted  by  >iiy  tn4nase9>bl«  iiiAMt.  Ou  Ifae 
whole,  hoircvcr,  the  luttcr  melJioii.  In  ihr  han<t>  of 
Balky.  KeScb.  and  olhera,  ba»  boon  Itic  more  rclinble 
of  ili«  twn.  A  faw  ycutnt  iiinci-,  ihe  litie  i'mfuwT 
Voii  .Inllf  iif  Munich  tuidvrtook  to  mwutur*  Uia  mLru- 
Uon  of  a.  glalia  of  )«ad  about  one  tn^tre  In  dianiittor, 
upon  a  wtilghl  In  the  pnn  of  n  btlunt^.  The  arm  of 
the  dAlancA  wM  aln  h<riiiht  uf  iwetily-on«  metrca  ov«r 
the  leadon  glabo,  and  tha  pan  which  hold  Ihc  wolgkl 
vras  saspundcd  hy  a  wire  uf  itial  l«ngib.  It  vra*  bal- 
anced liynwdcht  In  thenlbiTpon  Imini^dUtt!))- below 
the  bnlftncL-.  so  that  thi;  nttracilon  trm  «xcr(«<l  only 
upon  one  weight. 

A  inoillUcatlon  of  Jully'a  method  was  recenlly  tie- 
auribitd  in  a  pajvcr  road  bitfora  tliv  BorUn  academy  of 
«clcn<*»,  by  Artliiir  Kv>nig  and  Pi-a.ni  Uichara.  Th«ie 
gentlemen  prrtpwie  llii;  fulluwiiig  iiKidlllcallon  of  tb^ 
loiitc  Nils |iRii9 Ion.  They  will  <ntt  n  hk&I  bWk  uf  lead 
In  the  »hapo  of  a  parAllcloplpcd.  t>n  the  liDrizonttU 
surface  of  this  block  will  U<-  placed  an  ordlnitry  bal- 
ance, the  »caleii  <it  which  shall  swlny  very  near  the 
anrface.  A  vtirlli-al  hole  will  Ih^  Ikih^iI  Ihmngh  tlie 
block,  directly  nnder  ibe  point  nf  tuHpeniion  of  mch 
scale  of  th»  balance;  and  a  second  pair  of  ccaie-paiis 
will  he  suapemled  beloir  the  Lluck  by  wirea  aLCachwl 
to  lh«  tipfwr  acale-pAnn,  and  puiiiig  through  the>« 
opeiiliiK>.  Thus  the  balauc«  will  coiuiai  of  two  piiln 
of  »cali!-pana, — i>tie  ptilr  behtM*,  Ui«  oUier  above, — 
Willi  ihn  leiulen  inaa*  iMTiwenn  them.  Tlin  mavMS 
wlicwe  rtttracilim  i»  to  he  meaatircd  nil!  bw  jiUcoil,  the 
uiie  In  the  upper,  and  the  other  lu  the  opposite,  lower, 
pvi  uf  the  Ncales.  Tlie  aLtfaclloti  of  Che  block  will 
make  the  lowi-r  nnit  Itphtnr,  and  thu  ii))[]Rrone  tiearinr. 
Till-  |>o»jtionn  will  th'^n  h^  changed  by  r«niovin^  the 
wvtghl  in  thu  l*wer  pun  t'>  the  pnii  iinniedtiilely  above 
ft,  and  rloe  ecrita.  Then  ihc  Httnwtioa  «f  the  block 
will  make  ticarler  the  welglti  which  wu  before  lii:1iter. 
muA  ticewraa,  thu*  uaiuing  adlfTcrence  In  the  n  eights 
wnonntlng  to  four  tinMii  tha  altiactiun  of  Ibn  biwk. 

It  is  proper  to  uhl  that  tliU  wolKhinjc  mi^thoil  !» 
■ubjecl  to  n  good  deal  of  crltlolBin.  So  far  as  we  are 
mware,  iu  »rlg!tinl  Inventor  wn*  Mr.  C,  H.  I'olree.  who 
projHiaiid  to  nllli^ic  Ifae  [loounc  tu[iii«l  for  the  pur|>t>«c 
—  to  bure  a  hole  f cum  tb«  lurfac*  «(  the  earth  rortl- 
vidly  lo  the  tunnel,  and  nae  It  for  tlie  pasfuiee  of  m 
wire  to  hold  u  wviichL  iiiiiporii-<l  by  a  bnbncv  at  Ihc 
surface.  It  waa  found,  however,  that  the  alr-cur- 
rattia,  and  other  lourtes  of  din  urban  •>>!<,  wc^je  surh 
M  to  randflr  theuMthod  Innpplleable.  It  is  difficult 
to  i«e  how  Von  Jolly'*  apparMii*  could  have  been 
free  froni  th«  »tuo  dif1ii:ully.  The  atlractjon  of  hi* 
teadcD  sphere  could  only  hare  been  one  Krc-mllllonth 
part  of  ihc  weight,  —  a  fraction  which  le  ^boul  the 
exmm«  limit  willi  which  It  is  posxtble  to  effeirt  n 
weighing  iimler  the  most  favorable  erijiiHtlrms.  Willi 
a  block  of  nny  maua£pable  sixe,  the  attrncilon  by  the 
luctbod  of  K<>nlg  and  KIcharz  will  bantly  reiieh  a 
millionth  part  of  tito  woit;ht.  Still  tlic-  aiithom  xrr. 
making  arrangenienu  to  eaecute  their  exjieriiuunl, 
Mid  physkbtA  will  look  with  interest  for  lU  reitilt. 


THE   PREHISTORIC   CONGRESS  AT 
LISBON. 

The  pi-eliistork-  »itii<Iiea  in  PorlugRl  of  Uii> 
lute.  Ininpnted  Carlos  Ribciroliave  alrcadv  Iwen 
brought  to  our  ivaflers'  noLtcv   {Science,   Dec^ 
14,  lK>i;i).     Hi>  w!is  the  leading  s\i\tH  itL  itie 
Liabon  eoiigross.  as  well  ns  its  general  aoore- 
tary ;   and  his  long  illni-M  dutiiig  from  Ib&t 
time,  and  his  dentil,  which  l«ok  plnL-ti  Niiv.  i:(» 
iHU'i,  account  for  the  delay  ii»  tie  )i|>pearanc 
of  this  luugK'xpccted  utlloial  re|X>rt.     It  hv, 
now  Ijeeti  given  to  LbL>  worUI  in  tlie  ino8t  #» 
factory  manner,  with  beatitlfbl  tyi)og»phy  and 
umplu  illustrations,  under  tlie  charge  of  S^ 
Delgatio,  who  has  sncceedpil  to  Ihe  jKiaitioii  of] 
director  of  the  Geological  biir«au  of  Portugal. 
Tlie  freshness  of  it,  however,  ia  wjniewhat  Im- 
paired, owing  lo  the  AiU  rArum^  of  llic  pro- 
tieodiiigx.  that  was  given  by  <'artnilliac  in  thv 
MnlMaujr,  November  and  December.  tft'*0« 
and   hy    Professor    itcllticci.   at  crcn   groat 
letigtli,  in  I/nrdiivio  pttr  I'antropologia,  e  I't 
nologia,  vol.  xU  fasc.  3. 

Il  v/as  understood  that  the  chief  interest 
Uiiii  congress  woiikl  ueiitre  al)Oiit  the  d!acii»«" 
sion  of  the  flrfit  question  pni|x>B»Hi :  -'An"  lher« 
nny  proofs  of  the  uxUtence  ofmnn  in  I'orluga 
during  the  tertiary  epoch  ?"  Itilxjiro  ami 
i^3rtugU€8C  geologista  (I«8lre<]  that  foreign 
ologist^  and  prchiRtoric  archcologiats  shoul 
visit  and  thoroughly  study  at  lea.<*t  oiie  of  the 
locniiliox  from  which  llie  supposed  tertiary 
llinti4  had  mainly  conic.  All  this  was  acCOU- 
|ili.slied,  and  the  icsiilt.'i  arc  already  well  known. 
An  excursion  (Hoiiiewhnt  of  the  tiainre  of  a 
picnic)  was  made  to  '  the  desert  of  Otia.* 
about  ihiity  tniica  north  of  Usiioii,  where  I'ro- 
fnssor  HelliictTi  of  IVnigiii  found  in  piuci',  in  .1. 
mioccne  deposit,  n  IlinI  dnke  with  n  well-marked 
'  l»»lh  of  |>ciTUssioii.*  This  was  seen  by  se\T, 
era!  tvitnesaea  before  il  wa^  tieiachoil.  aiiJ  bj 
many  experts  was  pronounce*!  to  bo  of  UD 
doubted  hutnait  origin.  'Co  Uie  writer,  ttow- 
erer.  the  engraveit  tignre  of  it  does  not  nppea^H 
enliruly  euuvinciiig.  l^poii  llieir  return,  tlt^H 
series  of  flint  objcota  discorercO  in  tilts  locAlity 
by  "Ribeiro,  during  the  past  Iwenly  ycam,  was 
Huhmitle"!  to  the  Jtntgnieiit  of  a  commission  of 
nine  cx[H?rU<.  Their  rt^port,  and  the  discussion 
that  ensiictl  thereupon.  devetojM-d  a  great  dif- 
ercnoe  of  opinion.  tTpnn  tho  geological  (|UeH- 
tioii  all  tvero  in  accord  with  the  Portnguose 
gcologisla.  tliat  the  locality  was  the  shore  of  a 
niio(«ne  lake.     In  regard  to  the  archvological 

AtMoWfiiK.     Cnrnpli'  rrndu  itr  la  mnaUme  trttlan  A  Uabmii*. 
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problem,  nuny  reftiMd  to  idmit  tho  human 
I  ohgin  of  th«  9Inu  ;  ftmong  tbom  John  Kvans, 
'  whcwe  ooiapctency  to  pronounce  «a  opinion 
cuinot  be  qoefilioned.  Of  choKe  wlio  bt^lieved 
then  to  be  the  work  of  men,  somo  thought 
tiint  Ihev  were  of  tuun;  recent  origin  lh»ti  ihu 
biKls  in  which  tliey  were  fuuml.  In  their  jndg- 
raent,  th(>  QinU  ciinw  froin  Uie  surfaL'e.  nnd  bstl 
been  wnsbed  by  flooidt  into  crevices  pr<jviou.ily 
•xistil^  la  die  miocenv  cl»V8.  Thus  iIm^  <iiil-s- 
tion  was  practioAlly  l«ft  in  the  iiam«  coadiliuii 
ID  wbich  it  Atood  Itefore  ;  the  aan^uioe  believed 
tbat  tl>P  existence  of  the  terliarj/  man  hurl  he4>n 
deiaoRstrat4?(l .  while  the  eautious  waited  for 
further  evidence.  We  do  not  find  in  tbc  report 
any  thing  essential  a^lder)  to  ihe  ahstrncts  of 
tbe  various  ai^iinpiitH  that  have  been  proxi- 
oosly  publi^)e<l ;  mid  the  editor  apolofii2e«  for 
not  baring  given  any  figures  of  Uic  particular 
objects  that  itcrved  ati  the  basis  for  discu<>sioR, 
on  the  ground,  thai,  an  ICiht>iro  liad  not  made 
tlic  iiceessury  aelectiou,  Iji-  fcurud  to  du  it  hiin- 
nelf,  test  he  might  by  cbanee  omit  some  capital 
pieec  of  evidenee. 

Many  iin[K>rtant  i>apers  iu  variouf>  depart- 
ments of  arcbeolc^',  read  before  the  coagreas, 
are  beru  given  at  length,  of  whteti  wo  have 
only  spaeo  to  allude  to  a  few.  especially  sueh 
as  relnte  to  the  antiqiiitiea  nf  I'ortugnl. 

TIk-  piiblicAtlon  of  the  cnrefid  aoponnt  of  the 
n?ecarelies  of  Sen.  Va*eonccllo!  in  the  valley 
of  the  Donro,  with  the  accompanying  plates, 
will  have  a  tendeney  to  a<id  I'ortiigal  to  the 
lii<t  of  the  oonntries  of  Kuropo  in  which  the 
qualeruiiry  gravels  liuvu  yielded  human  imple- 
ments.  The  objet-ia  found  consist  of  a  num- 
ber of  very  rude  qunrlnites  of  the  St.  Aeheul 
type,  whidi.  however,  some  of  Ute  mcmbei-s 
refuM-d  to  admit  to  b«  artificial  at  all.  Thus 
far,  no  orgauie  remains  have  been  found  ae- 
eompiuiving  them  in  this  locality ;  bub  in  a 
cnvern  at  Furiiinha,  near  Teniche,  on  Cape 
Carvoeiro,  -Sen.  Delgndo  has  diaeovcrod  a  de- 
posit of  quaternary  gravel,  vrblcb  had  beet 
introduced  by  a  natnral  opening  ia  the  roof. 
and  in  thia  he  found  a  rrngmcnt  of  a  lower 
human  jnw,  together  witli  «  fine  ^pcciineii  of  a 
llint  axe  of  the  St.  Achtid  tyi>c.  Tliesc  arc 
all  tbe  instances  given  of  the  disi-overy  of  ves- 
tiges of  the  i/uaUmary  vum  in  Portugal,  al- 
thougli  Scu.  iiibciro,  in  hitt  opening  nililrcss, 
ailndes  Iu  them  as  baring  been  made  in  the 
valley  of  tbe  Tagus,  in  the  distrietof  Alemtejo, 
and  n«;ar  Coim1<ra. 

One  of  tbe  moat  interesting  pa|)ers  is  Sen. 
Delgado'it  iiiethodleal  and  lucid  naiTsiivv  of 
bis  exi'lonitiou  of  the  cavern  of  Fiimiuba,  and 
of  the  disooveriea  made  in  it  pertaining  to  the 


neolithic  period.  Great  quantitiec  of  human 
bones  were  found,  and  many  of  them  were 
broken,  as  if  to  extract  Uie  marrow,  and  cal- 
cined, precisely  like  those  of  animals  uaed  for 
food ;  so  that  the  explanation  of  oannibalisro 
at  onev  su^csts  iLeclf.  Itut  as  potteiy.  \)o\- 
ish«<l  stoue  axes,  and  other  implements  and 
ornatnenta  were  atao  found  with  them.  Car- 
tailhac  stoutly  maintained  the  theory  that  the 
cavern  had  been  used  as  a  place  of  sepulture. 
Although  oauuibalism  has  undoubtedly  been 
practised  by  many  modern  savage  races,  its 
exi.Mence  among  the  prehistoric  peoples  of 
western  EurO|)«  Is  mtich  disputed.  Au  ani- 
mated ttiscussioD  upon  this  point,  and  a  refer- 
ence nf  the  facta  and  argtiments  to  a  commission 
of  experts,  resulted  in  alxiut  an  equal  division 
of  opinion. 

Sen.  Kibeiro  gave  an  account  of  his  explora- 
tion of  kitelien-middons  situated  on  the  south- 
orn  bank  of  the  Tagiis,  ai)oiil  forty  milei*  abore 
Lisbon.  The  largest  covered  an  oreu  of  soma 
three  hundred  feel  by  a  hundred  and  eighty, 
ami  was  aijout  Iwenty-one  feet  Uiiok  in  its 
dee|)est  part.  Tlie  mo«it  renmrknble  ciruum- 
stance  eonneeted  with  it  was  the  discovery,  in 
this  ro6lrict£d  space,  of  no  less  than  a  hundred 
and  twenty  human  skeletons,  without  any  of  the 
usual  objects  that  accompany  prehistoric  Inter- 
ments. Sol  a  trace  of  jioltery  was  found,  ami 
such  Implements  iw  were  met  with  were  of  the 
nidest  dcaeriptloii,  made  of  quarteite  or  flint 
and  iKine.  Many  bones  of  animals  were  scat- 
tered throughout  the  mass,  but  none  ofdomostic 
animals  except  tliu  dog.  ],ikv  the  kileJion- 
middens  of  Denmark,  these  seera  to  lielong  to 
the  very  Iwgimiiug  of  the  neolithic  period. 
Tlie  stiKly  of  tUe  crania  found  iu  tliem,  shows, 
according  to  Qnalrefnges.  a  type  quite  distinct 
from  that  of  Cro-Magnon. 

An  entertaining  i>aper  by  Sen.  Pedroso gives 
an  account  of  certain  ))0|>»lar  forms  and  nis- 
turns  in  reference  to  marriage,  tuiill  lingering  in 
out-of-the-way  villages  Id  Portugal,  which  seein 
diretily  traocablc  to  the  ancient  practtcea  of 
pohnndri'  and  marriage  by  force. 

The  recent  diiicovcries  by  Or.  Pnmi^rci  in 
Iti  l.Aizerc,  of  several  scpuk-lirnl  caverns  <\»n- 
lainirig  bones,  in  some  of  which  stone  arrow- 
heads are  sljU  embedded,  are  briefly  noted. 
As  the  crania  arc  all  purely  dolichocephalic,  it 
is  a  fair  inference  Uiat  we  have  here  proof  of  a 
sirngglo  between  tite  early  race  of  Cro-.Magnon 
and  a  bracliyocphalic,  neolithic  ntcc  of  dolmen- 
builders  who  were  acquainted  with  the  use  of 
the  bow.  since  the  airow-hcails  preeisety  re- 
semble tJiosc  found  in  the  dolmens. 

Wc  regret  that  wc  have  no  fl)iaoe  to  alluda 
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to  any  more  of  tlie  mauy  valuable  nuj  imiH>r- 
taiit  [tapers  c>onlained  id  thia  h.H»0»omt;  volumu. 
Tliv  pnrliamoulof  Ruuiusnia.  upon  Uie  plea 
of  poverty,  lias  (iodined  to  extoud  aa  iuvitatiou 
to  the  oongre.ts  to  hold  its  next  jresskin  the 
present  year  al  Ruohsrest,  which  tho  leiuliiig 
EOODabers,  under  the  jnitiativo  of  Iho  Itniuu  etc 
Bayc.  had  sclfctctl  as  the  plaix!  nf  meeting. 
We  learn,  however,  that  arraiigeinents  have 
bccnmadc  foritto takeplaocat  Atliensiu  li^^. 


yAHTLEBEN'S  UBRARY  OF  ELECTRt- 
CAl.  TECUyOLoaY  {ELEKTHOTECH- 
NSSCIiE  HIlit.lOruEK). 

Tnc  admirahle  collectiou  of  Ircntiecs  pub- 
lislied  unrlr^r  this  title  vs^  originally  nnnoiincod 
to  (XJiilain  li>n  volumes ;  but  rhf  niinilier  iBftned 
bns  already  reached  twi'iity-tix,  and  others 
arc  fltated  to  lie  in  preparation.  Alinosltvcry 
stibjecl  relating  to  electricity  reieives  atten- 
tion, iiieliiiiing  telegraphy,  telephony,  electric 
ligbling.  luid  oluclroplatiiig ;  wtiile  curtain 
topicH  are  very  minuu.*ly  iUbcusbwI.  aa.  for  tx- 
amptc,  electrical  oomluctors,  el»3flriciil  eloolta, 
the  medical  uses  of  electricity,  and  ita  appli- 
uilions  to  luilitJiry  |tiirpo8e.s.  Tlie  various 
voluuK^e,  white  ncev»sarily  8onK>«h»t  iinv<|iiiil 
both  in  mcril  and  in  iinportjincc,  arc  yd  all  of 
tlieiii  of  »iib.itantial  value :  and  it  ia  much  to 
be  desired  Umt  they  may,  in  part  at  Iraiti.  be 
ttiueUtcd  into  ICnglish  for  the  bcncHt  of  that 
large  daaa  of  readers  nlio  arc  dcairotis  of  hc- 
ciiring  information  at  once  elementary  aotl 
flociiraU).  Thia  has.  indee«i,  alrpady  been  done 
in  the  case  of  the  iniUal  voluinu  of  tlie  series, — 
that  on  dynamo-electrical  laachiucrj.  by  Glaser- 
Dc  Ccw,  which  has  been  trunslated  by  Dr.  Pa- 
get lliggs,  and  which,  notwithstanding  aome 
minor  slips,  is  by  far  the  be»t  treatj»c  of  its 
size  upon  the  specific  matters  ubich  it  diseiiHties. 
The  treatifrc  on  instrumcuU  for  electrical  mcas- 
urvaienls,  by  Wilke,  containa  some  interesting 
d<!scriptioi)aof  special  forms  of  galvaiiometors 
and  eleclroraoters ;  as,  for  example,  the  admir- 
able deait-heat  galvanometers  with  hell-alin[K'd 
uu^nets  made  by  llartmann  and  other  (ierman 
nutkers,  IheapiRcinl  formof  ThomBon  galvanom- 
eter tnadc  by  Sicmcits  &,  ]lal»kc,  Kuhlrtiueiih's 
toraioii  electrometer,  and  Zi>Ili)cr'B  bifilar  elec- 
tromctor.  /coh'a  •  Elektrisehes  formelbiich  ' 
18  of  very  high  grade,  and  contains  iiiiidi  in- 
formation thai  is  not  easily  (i>iiud  elsewhere  in 
a  collected  form.  Ita  topics  arc  arranged  nl- 
phabetically  ;  and  it  contains,  in  an  appendix, 
a  brief  elcctro*techuicitl  dictionary  giving  the 
equivalent  electrical  tflnu»  In  German,  French, 
aod  Kagtisb.     Its  scope  will  beat  be  indicated 


by  n  brief  rolbroacc  to  a  few  titlc«  selected 
almost  at  random.  Knder  '  Itussole  '  we  And 
a  general  dUciLtfuon  of  the  etfcet  of  a  oircular 
current  on  u  uiagnetio  needlu.  including  tbc  ' 
tangent,  sine,  and  Hetinbollz-Guugaio  gBlw  ! 
nometers.  logolherwith  the  oosine  galronometer 
of  Professor  Trowbridge  ;  the  latter  assigned, 
however,  to  Obach  and  l>euzlcr  instead  of  to  lU 
real  inventor.  The  arliek'  '  Dampfuug '  gives  a 
dcmonatration  of  the  formulae  for  the  damping 
of  a  magnet :  and  under  '  Schwingiing '  them  b 
given  the  derivation  of  the  variotis  formulae  for 
vibrfttions,  includiag  vibration  with  damping 
and  aperiodic  motion.  Another  vahiable  wort 
ia  that  of  TumJirK  on  potential.  Volume  xx.  of  ^a 
the  lihran-  contains  a  bibliography  of  <>k-ctricity  H 
from  I SUO  to  1 1*83,  wi  th  special  reference  to  IccIk 
nical  electricity.  Among  the  more  timely  of  the 
works  relating  especinlly  to  the  industrial  appli- 
cations of  elevtridty  are  liiose  l>y  Japing;  ou  th? 
elcetriud  transmissiuii  of  power,  and  Kriitueroa 
elocLrieal  railways.  The  volume  relating  to  mul- 
tiple telegraphy  not  only  contuus  the  duplex  and 
c)iiadruplex  systems,  but  also  the  multiple  sys- 
tems of  Meyer,  Graufold.  and  Buudoi  aru  du- 
scribod  at  length.  The  American  ayatcma  of 
(iray  and  Delany  arc  not  noticed,  certainly  % 
most  unfortunate  omission.  Tlie  liist  xtduiua 
iaaued,  that  on  cable  tcle^aphy,  is  the  most 
comprehensive  treatise  on  the  subject  that  we 
know,  and  is  particularly  valuable,  as  works 
relating  to  it  are  so  few. 


HECEST  GOVEnSMEST  ItBPOliTS. 


I 


We  regret  that  we  ai-e  obliged  to  note 
dotndcd  defeneration  in  the  Bulletin  of  the  Hall- 
commission.  What  might  and  should  proper- 
ly he  one  of  oiir  most  importnnt  government 
re]>orl»  each  year  becomes  less  valuable  Tlic 
present  volume,  although  it  containa  several 
importnnt  scientillc  contributions,  is  in  tlie 
mniu  made  up  of  unimportant  leltera,  of  value 
to  very  few  people  so  far  us  we  can  judge. 
The  first  hiiiidriHl  mid  QlXy  pages  are  eutirelf 
occupied  by  lists  and  tables  by  the  editor, 
not  one  of  wbicb  is  of  importance  to  any  class 
of  in-op1e.  What,  for  instance,  ran  b«  tbe 
possible  use  of  "  A  list  of  the  blank  fonns  aa(t^_ 
oircnlars  of  tlie  U.S.  flsh-cnmrnisaion.*'  whiohH 
alone  takes   up   twenty-one   pages?    Judging^ 

St^titliM  i^  III*  l7.S.JI*h-.tomfmlt*U>H.rti\.ia.  WmUmUs, 
1M&. 

nrporl  «r  U<  C.  S.  Jbit-evmmU^m,  patt  s.  WiaMatWB, 
IBW. 

AiKial  rtp«rt  o/  Ukr  Kaitrd  a/  rtgtml*  ef  lit*  AHlltM«li*« 
iiutttuium.  Jar  U- fHiT  ISaS.    WmIihiumq,  ItU. 

Proeitdiatt  ^  lAt  V.  S.  laUamat  mMtfitm,  t«l.  *l.  Wa»b^ 
IngluD,  IH4. 
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[tbe  TOlutce  as  a  trbule,  we  sre  drivon  to  vnn  of 
two  coDolusions,  —  either  tliat  there  is  a  lack 
of  gooil  <.-i1itoriiil  jiKignie»t  in  prepariug  the 
LTOIuiDO  atMl  acei*pt[ag  articles  for  publication, 
for^toc  there  must  W  a  lack  of  good  articles. 
I  That  tlic  latter  is  the  case  wo  cannot  believe. 

Of  an  altogetlier  ditlerent  tvpe  is  the  Kcport 
of  tbe  Ssh-commiasion.  Its  f;rcntfst  ftitilt  Vwa 
fo  Uie  f»ct  that  it  is  extn-mrly  bulky,  bciag 
■Kimposed  of  over  pleven  hundred  pages;  bnt 
thiti  fault  in  partly  hidden  hy  the  value  of  some 
of  the  articles.  Among  the  most  valuable  con- 
triLations  oontainet)  in  the  appendtcea  are  those 
\>y  Verrill  and  Smith  upon  ileep'Sea  nnimals, 
[  and  by  U^der  iipoa  the  cmbryography  of  osaeous 
iQsbes  and  iiixm  the  development  of  the  oyster. 
'Tliere  aw  other  itnportHQt  ai-tiek'g  by  Collin*, 
HoDooakl.  and  others.  Wc  notice  tlmt  iu 
laanj  of  these  papers  there  is  a  decided  ten- 
dwioy  towaitl  the  n»e  of  ruoie  space  Umn  w 
necessary  to  set  forth  tbe  idcAs  of  the  author. 
This  lendfl  only  to  airnll  to  unmrldy  pmpor- 
Uonaao  already  bulky  vohinic.  There  are  tiro 
MticlPA  —  one  by  McDonald,  lh<  other  by  Smi- 
I  ley  —  the  value  of  which  wc  fail,  to  see  :  they 
ore  simple  lists  of  the  people  who  have  received 
carp  from  the  coiuininaion.  If  the^e  bad  been 
left  out.  together  with  lUe  equally  suikiIIuous 
Uits  of  lakes  and  riven*  of  the  ITuited  Slates, 
ibe  repart  would  have  been  Bhortciieil  by  at 
least  two  huudred  oiid  fifty  pages.  The  idea 
nf  sepai-ately  paging  the  ditfereiil  articles,  nod 
(brnUhiit^  thera  eaoa  with  im  index,  is  good. 

1q  addition  to  the  report  of  the  eeciretary,  a 
new  and  iinjiortatii  feature,  the  rejwrt  of  the 
UMistaul  diivclor  of  tlie  Xationai  inii^eiim,  I» 
'  Introduced  into  the  Annual  report  of  the  Smith- 
sonian Snsiitution.  The  appendicca,  which  have 
been  tnU'odiiced  in  the  hint  three  volumes  under 
tbe  title  of 'Iteeonl  of  recent  jtcientiRe  prog- 
resB,'  arc  continued  lo  this  report.  Tlicac  m-c 
verj-  good  stimniaries,  and  nro  written  by  some 
of  our  mo«it  eminent  adeiilillc  men;  atlll  we 
doubt  if  they  are  of  any  cousi<Ierahle  value. 
't*he  sitt-cialiat  in  each  branch  treated  niuat  ne- 
oawarily  know  as  much  us  is  coutiLtiicd  in  the 
article  npon  his  own  branch,  and  all  are  certainly 
too  coutHse  Iu  be  offiopuliii-  intereat.  The  idea, 
however,  is  excf^'llent ;  and  if  the  Smithsonian 
cotild  each  year  publish  separate  bullclf  ns,  each 
one  covering  one  n(  the  branches  of  natural 
seienee,  and  if  each  one  shonhl  he  made  lo 
occopy  M>vernl  times  as  nineli  space,  and  he 
written  in  a  more  popular  style,  we  think  that 
tbey  would  soon  come  to  be  recognized  us  the 
most  im[>orLant  publiealioni*  of  the  institution 
by  all  who  are  interested  in  the  natural  sci- 
ences. 


The  last  volume  of  the  Proceedings  of  the 
national  museum  sliowe  a  decided  improvement 
over  nil  the  others.  It  is  even  richer  In  im- 
portaut  articles  than  :iiiy  previous  one.  suuh 
men  as  Smith,  Bean,Jonian,  Hyder,  OiU,  a»d 
Itidgeway,  iwing  among  the  chief  contribatora. 
A  noticn^able  feature  of  this  volume  Is,  that 
Among  its  list  of  contnbuiore  are  tbe  names  of 
two  women.  'I'liis  in  a  comparatively  new 
feature  in  American  science.  The  chief  fault 
of  the  roliime  lies  iu  the  appendices,  which  are 
entirely  out  of  keeping  with  Uic  rest  of  the  vol- 
ume. Such  articles  aa  "Brief  directions  for 
removing  and  preserving  tlie  skins  of  mam- 
mitls."  ulthuugh  very  valuable  lo  young  ool- 
Icctors.  m'e  out  of  place  here.  The  volume  for 
this  year  shows  signs  of  careful  ediUirial  work  ; 
but  the  indent  could  be  improved  by  printing 
it  In  treble  columns,  to  bring  more  under  the 
eye  al  once. 

NOTES  AlfD  IfEWS. 

Mii.  SiDHEY  Gilchrist  Thomas,  wbotio  nauiu  ia 
eoiiuv-ctcd  with  the  'riimuns-GikLriat  patent  for  tbo 
conrrrsiun  vf  ptiuBphorlc  |ii|c-in>n  into  Htnel,  died  in 
Paris  OQ  Sunday  morning,  Pct>.  1.  Mr.  Tbonisa. 
taja  tbe  Alhataeum.  was  educaied  at  UuIhIcIi  coI- 
Ivttf,  and  viTut  intended  fur  lliu  niedieal  profvuiuu; 
but  on  tli«  deatli  of  his  fnlbfr  1k>  ctiierod  the  civil 
service,  lie  wam  cxcesalTelf  fond  of  ebemlsLi}',  and 
(tt^voted  all  Ilia  tclturc  to  the  aludy  of  tli«l  sciciicA. 
In  ISi^  lie  read  l>tfofc  the  Iron  and  steel  Isstilulo  a 
paper  un  tlio  elimluallou  ol  phosphorus,  in  wlilcb  be 
aiinuuiiL-ed  lIik  discovery  n-hlch  be  and  his  relatlTe, 
Mr.  Ollclirltt,  lia<I  ruiulR.  TtiR  dephoapborlsalton  or 
basic  process,  as  ll  Is  usually  lemiMl.  reader*  avail- 
able for  the  produuCioii  of  steel  the  pl^tron  imelted 
fmm  iiintbic  and  less  pun  ona  of  Knglatul.  Thi* 
process  was  thought  so  bigbly  oS.  tlist  Hr.  Thomas 
wan  [rreseiited  by  lh6  Iron  sad  stAel  likltltnt«  wllb  the 
Ik-sscmer  sold  uiedai.  The  labors  of  Mr.  Thomas  in 
catnblhbing  the  l.vuk  process  in  Gcnnftiiy,  wbcic  It  is 
must  exl«Dslvely  employed,  in  France,  and  Iu  Eng- 
land, tuld  k>verety  up«u  s  consiimUon  always  In- 
clined to  bo  delicaK-.  A  voyage  to  Australia,  and  a 
resldeoee  for  KOine  time  In  Algeria,  appoarad  to  gin 
hopes  of  bli  ulilmnie  recovery;  but  on  his  ratnm  to 
Paris  lie  Iteeame  worse,  and  on  .Sunday  mortilng 
(Fob.  1)  be  brt^uthed  hi*  last,  si  Ui«  early  Age  of 
Uiirly-eix. 

—  The  AcadiSniie  d'a<n)»taiion  ini!t&n>loi[ic|U«  nf 
Paris  held  a  celebraUun,  on  Ihn  IMh  of  .lainiary. 
of  tUe  centennial  of  the  balloon- voyage  of  Blaiidiard 
snd  JeEFrics  serau  the  English  Channel.  On  accoiuit 
of  an  accident,  the  /ftf,  which  wai  held  at  the  s«at 
of  \V.  lie  Fouvlelle,  was  |H.>8tponed  from  lh«  7lh,  lb* 
actual  Ante  uf  the  transit.  1 1  Is  now  proposed  lo 
hold  s  celebration  In  ihc  (orr.»t  of  Guinea  on  the 
2filh  nf  May.  on  the  ipol  where  the  balloon  landed, 
anil  vbere  a  monument  has  been  erected. 
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— Tke  AnHitet  induatrietita  glTcs  mi  ftc«oiiiil  of 
lli«  making  of  rork  bricks,  tiow  being  vmployci)  for 
cowing  (tp-ani-lwllem,  lc*<H)ar»,  rtc.  Thn  torlc  is 
wlniiontKl  from  ImpurltiM,  srouml  In  « mill,  kn«ulc4l 
up  with  a  suitable  cemeni,  nnd  preaaed  Into  bricks; 
Uwn  dri'vl,  Hrtl  in  the  air,  and  aftormrds  by  artincial 
beat.  Th^yarc  not  hard,  and  not  liabk  la  titicom- 
poailloii;  lli«y  kt^op  out  luoistura,  brat,  cold,  and 
sound. 

— Tlin  Russian  ^vcrnm«t)t  ii  preparing  an  tx- 
)wiIIt[oii  to  wc<*lani  Silwria  for  tli"-  imrposo  of  ««■ 
WDiiiinK  soiur  sidpliur  (lupgsKs  rec«aUy  dUcorered 
there.  Tbd  naliics  havn  for  man;  yuars  Luil  knowl- 
etlgc  of  thrsc  dcposiU,  bni  Ihu  envcrTimrnl  lias 
only  recenily  been  mada  cognlxant  [hereof,  Uiroiigh 
a  rapoK  by  Lieut.  Kalltyii.  Tlie  depiislls  are  uid  lo 
rlTsJ  tboH  of  Sicily.  In  RuMia,i>iilphurliaj>1iillii-rlo 
boen  found  only  at  Iclilrkota,  nnt  far  tmm  Prtrnffsk 
In  DashMUn,  wlikh  has  ehleAy  been  delivered  loihe 
powder-mills. 

— The  Journal  of  till)  Inxi  and  sienlinstiluiit  states, 
Uul  with  a  view  to  U-sioti  th«  noixe  caused  by  the 
trains  crosaiug  Ihi:  rsilwiiy-briiige*  in  Uannwver,  (Jar- 
maoyt  i^^^  to  ^^^  riolcnt  Tibratioos  ut  tlie  rail-joints, 
tito  ortgianl  rails  have  been  taken  u|>,  an<l  sterl  ones, 
eishiy-eiglii  feet  six  Incbes  long,  laid  down  lit  their 
place.  Tb«  n«ir  rails  were  manufaciurcd  at  the  Oa- 
Dabnick  stcel-wMkn.  anil  llin  multuf  the  itniovaltoii 
Is  In  every  nray  sntlufHctiio'. 

— In  tbe  .Vcdfrol  cAronlcIe,  Dr.  D,  J.  Ijeccb  dls- 
cnmta  the  |irt)|>crtle3  of  piamldeliyle.  a  new  siimnlai^ 
Ing  aodnlivK  dniK  wliirh  la  likely  i«  take  a  prominent 
place  in  tliQ  pliii,nnacy  nt  (hit  (uLiiri!.  It  U  interm<>ili< 
ate.  apparcnity.  between  opium  and  clitonl.  It  is 
vffll  known  Ibat  chloral  baa  been  freely  asetl  as  an 
iiit«>icant,  maitily  became  it  luaTM  no  afier-ndnr, 
SMil  may  be  lakeD  vlibout  detection.  Parjldcbyde 
hu  the  adraniat;*,  from  one  polntuf  rkw,  uf  pr«sGiit- 
Ing  a  distinct  and  ewity  Identlfle*!  smell.  Dr.  LMcb 
tpeaks  of  baring  ein]>loyed  paraldehyde  as  an  aid  Iti 
breakinj;  utl  tliR  balilt  of  aplum-laklti^,  and  in  help- 
ing a  patient  to  pa«a  ihroti^;)!  the  miterios  wlileh  fol- 
lowed the  abmpt  diKoollnnance  of  lonff-von  tin  tied 
and  largt  do*es  of  morphia. 

—  The  oxblbition  iit  metnt  work,  to  be  lield  at  tbe 
qnalni  old  town  of  Xnmmberfi.  la  in  a  suilictvntly 
forward  alal«  of  preparation  to  show  whAt  It  will  ha 
liko.  Berlin  cxbibita  princtpitily  vessel*,  latiips,  and 
bmnzeAgurcA.  Knglaod  i*  badly  represented,  Icniint: 
tbe  more  space  for  Austria  and  France.  On  the  other 
band,  S|iain  and  Portugal  show  no  modem  work  at 
all,  but  Italy  is  represented  by  several  towita.  Ameri- 
ca ahows  only  work  In  aluminium.  .Tapan  lias  sent  ku 
mueh  that  a  spedal  comtniit^ioner  ha*  ranw  with  the 
f[oods.  The  Chinese  wsr  has  presented  many  exhlMts 
from  tlier«.  Turkey  and  I'ersIa  send  a  great  deal, 
Greece  uolhlng.  Otlter  countries  have  sent  national 
om  amenta. 

—  Bferrofie  hosnotliml  that  thv  aiiti  and  moon,  in 
rising  oraettlnj;,  appear  utiusnally  large.  Paul  Siroo- 
bant  points  out  (ifult.  actJ.  rvn-  lel^.)  Ihe  absurdity 
of  the  yulgar  explanation  that  iutencnlag  ol>jecU 


enable  us  1ie-lc«r  to  eatlmatA  Ihf 
ly  bodies,  in  that  the  nau 
and  indicates  Ihit  fallacy  o(  sereral  other  Cheones. 
lie  )Hill«res  tbAt  ttiore  are  two  real  causes  of  tb* 
phenomenon  In  'lueslion.  both  purely  pbyilologtCkl,  — 
one,  the  f^reat^r  «<>ji>itiven#M  of  the  eye  to  anfolat 
magnltiidos  nor  tho  bofitoa;  Uie  oilier,  a  dl 
effvet  (if  the  feebler  li^ht  in  Ihc  eulan{cm«Dt  of  i 
pupil,  whicli,  it  would  appear,  tcndn  to  magnify  ob- 
jects, even  wbcn  ariiflclallj  produced.  His  ilieorlr* 
are  supporud  witb  numerous  lllustrallona  and  ex- 
periments, tbe  most  Interesting  of  which  are  toihow 
that  the  distamm  K^lwoon  two  luminous  points  wiihiii 
a  rixun  sittTers  the  sama  apparent  chan|;e  as  In  the 
const  el  la  I  Ions,  when,  without  altering  the  dlataaee 
from  the  eye.  tbe  altitnda  U  KrnduaUy  lacrcasod;  uni 
the  maxliuum  nugmcntallon  b  ostluaied  la  either 
caae  as  about  one  part  In  four. 

—  It  Is  stated  In  the  Journal  of  Ihe  Iron  au<I  (i«el 
inslltule  that  an  accident  at  a  foundry  In  Uclboume. 
by  which  a  red-bot  Iron  casting  was  dnippml  Intu 
water,  and  wsa  aftcrwanls  found  tii  have  ticoime 
n-innrkatily  soft,  originated  ■  pnxvss  for  antwallMf 
chilird  and  Other  iron  calling  whlcb  baa  JusL  been 
patented  In  tbe  United  Kln^oin.  ll  coutist*  Ui 
plunging  tbe  metal  when  it  It  reiluoed  lo  a  very  .j nil- 
red  beat,  and  just  as  thn  redness  is  about  to  dlsai^i  •  . 
Into  a  mixture  of  treacle  and  water  baying  a;i)i^  u: 
gravity  of  1.006.  The  luTeulon  do  not  cvuflne  tbein- 
sclr»  lo  tilts  solution  only;  btit  it  Is  found  to  gin 
better  resnlte  than  any  other  that  tbey  have  tried. 
The  process  Is  saM  tu  tofben  castings  in  inch  adsgrM 
that  tlicy  i-un  hr  pnnnheil,  bored,  and  tapped  as  !«•• 
dily  as  M-niii]flii.  mKal. 

—  W.  T.  Chamberlain  of  Xorwlcb,  Cunn.,  hu 
Inrented  a  cartridge  in  which  the  metal  shell  Is  Blled 
(vltti  i^^iupressed  sir,  niiil  atlnehml  tn  tlio  liftseot  tbe 
projnctlte.  A  valve  in  the  luuw  of  Ihe  tliell  pemlU 
tlie  air  to  MCape  at  will  Inio  tite  chamber  of  the  gun. 
and  the  btillet  Is  thu*  projected,  lit  ttates,  thai, 
i)otwith»tandiiii;  the  Imperfoctlou  of  bis  apparatus, 
he  has  socured  a  range  of  halt  a  mile  wllb  twn  hun- 
dred pounds"  pressure. 

—  TliT-  Arifltmy  annonnces  that  the  tyndlcs  of  tbe 
irnlvcr:<ity  pr<,-a*  (Cambridge,  Kng.l  hare  undertaVcn 
the  publication  of  a  'History  of  the  mat hcmal leal 
thcurlcs  ■)(  elasiidiy.'  left  In  manusrrlpl  by  the  late 
l>r,  T'Mlhnnier.  Tbi>  work  of  edit  inn  and  completing 
has  tipcii  Intrusted  to  Mr.  Karl  Pearson.  Tlie  history 
witl  contain  a  complete  blbllo^apble  account,  so  tar 
OS  postlMe,  of  all  thi^  wriliuf^  on  the  subjoct  of  el: 
liclty  siTt>>e  th<^  time  of  HaliM,  Including  an  aualyi 
uf  the  more  iini-iorlaiit  nH'tuoin*.  The  Hrvt  porUoa 
in  alrrody  pAssibg  tliniush  Ihe  press. 

—  By  rvfereace  to  tb<  tabls  given  below,  it  will 
seen  tluit  one  of  ibe  inosi  noticeable  fcnturrs  uf 
obscrratlnns  made  at  tlic  Kus.ihin  iwlar  stntlou 
Sagaslyr,  during  tbe  two  Masons  18&i-^  and  l9fO^ 
M.  was  tlie  relative  stcadtness  of  tbe  Lemporsiure 
in  conipaflMU  tritli  other  nations  in  high  laiitutle*. 
Only  In  Xorember,  february,  And  March  did  the 
means  tor  tbe  two  jrou*  differ  by  more  than  f 
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Tbfl  Snt  jrev  LUp  mf xnt  dimJnUhif d  to  rohniuy,  koA 
then  nse.  The  sp^ond  yexr  II10  change  was  nol  so 
r«gatBr.  This  t»  hi  in»rk*d  eoiitrnst  10  th*  eitreme 
vkrintioiii  from  mouth  to  month,  exp*rienMil  «ii  Ihft 
Isluida  of  tbc  European  polar  sea  and  thvlr  vlclLity 
(■Tau  Maj«ii,  Bear  Iflaoil,  Splubarg«ii.  NuvaU  Zei»- 
lin,  anil  Fraiiix  Jiuc.f  I.amI),  M  wdl  an  In  i.Iit-  tfcirth- 
.^mi^rlcitn  arcliirclago.  In  bothBCJUoris  the  niitnbor 
of  Buroi'SB  iDcraaited  from  September  to  a  mulmum 
111  February,  irnd  then  decrerueil  rapidly. 

Meati  tempfTMv.rf.»  { CmUgraiiel  and  Tiumber  q/*  tumn 
Iff  aurvriu  at  Hk  Bunidan  polar  ulatitm  qf  Sat/n*- 
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—  Wc  learn  from  the  /Kftcnneirm  that  thrcf  In^w 
Ihlal  obwrvalorles  have  recently  been  eMablishecl  lit 
Indian  srjt>,  —  one  at  Cochin.  aii<l  two  al  C«>Ion. 
Tlicre  am  now,  in  nil.  iwolvc  such  oltunn'ator It'll  In 
tliO««  leaa,  each  continuing  ItR  woi-k  (nr  a  [x^rl'iil  of 
fiv«  feara,  m  tMal  ob^^rvailon  has  ihli  advantage 
over  land  tuctcorolc^,  — lb«l,  afi^r  «.  lliui[«d  time,  a 
pariiculiT  locality  1>  Gxliauitcti,  and  the  liintrumcnto 
can  b«  taken  tip  and  moved  eleewherc.  Tbeso  oWr- 
vatorlr*  have  n-crnt1y  nhsorbed  a  greal  tlcal  of  the 
atteiillon  of  the  Indian  Ftiri-ey  dvparlmeiit;  aUbounh 
iheir  rwulu  bear  only  In  a  strictly  aclenilfic  way 
apOD  the  npcmtlniu  of  the  trlgonumelrlcal  survey, 
and  In  helping  to  cnrrnot  the  charts  and  tjilitev  irhicb 
arv  furniitlied  lo  the  prjietlcal  navigator. 

—  Tba  ladcpeiident  practitioner  for  January  con- 
titins  an  arlid«  by  Or.  J.  G.  Van  Matter  of  Kotnc, 
upon  evirtmcea  of  pnhlatork  ilcntlilry  In  Italy.  In 
tht  muaciim  of  f^nrniito-Taniuinlua,  a  c!ly  on  the 
Mediterranean  coast,  Iho  author  found  two  apeciinens 
nf  ancient  dentlitry,  which  the  loayor  of  that  city 
c«rUli««  worn  found  upon  the  ftrsi  opening  of  ibe 
burled  Eini<€aii  tombx.  I'mfomor  II(<lbl);  [urtlii'r 
a;itur«)  lilm  thai  their  were  virgin  Inmlis,  wliifih  ilain 
hack  four  or  live  htindrei)  yf^ars  bi'fori?  tli«  Christian 
ira.  tnoncof  the  apcdmcns  tliu  two  superior  i:en- 
irs)  InclBora  are  bound  by  a  band  of  very  aoft  sold  to 
lh«  tMitb  on  either  nide.  The  artificial  teeth  art  wirll 
carved,  evidenlly  fnmi  the  irHiih  of  some  large  anl- 
nial.  One  other  artlll'Tiiil  tnoih  wmi  hrli)  by  Ihn  same 
twnd,  but  It  la  loBL  Dr.  Vnn  Marlvr  hnjt  In  hli  own 
pjuitwlim  a  akull  In  which  the  6nt  upper  molar  on 
tlic  rlgbt  aide  is  ntinslug,  and  which  nbows  plain 


mark!  of  an  alveolir  abseass,  proving  ennffhialvely 
the  existence  «f  looihacbe  amonfi  the  early  Etruscans. 
As  the  U>mh%  have  bpen  only  allgblly  explored,  and 
K*  only  (he  not«d  luun  of  Ktruria  were  embalmed,  the 
reel  beinn  crMuaii-d.  ll  i*  ncjt  strange  that  these  evl- 
dence-1  of  dcntlitiry  have  been  so  long  undlacovered. 

—  At  »  mi-otiiig  of  the  Society  IsU,  Jan.  15, 1'rofca- 
tnr  Hcnipcl,  Dreuleti,  Saxony,  inatic  n  cotumunlca- 
tion  vonn'riiinK  hi"  clicmlcnl  analyels  of  the  air, 
enpHTially  of  titc  air  collected  daily  by  Prof.  K.  Haaen 
during  his  voyage  from  Llvenii>ol  10  New  York  In 
l^SS.  The  rctuit^  may  be  nunimeil  up  a«  fultou's:  1. 
The  iiiiantity  nt  oxyK^''  i-'hangw  from  day  to  day  by 
one.hnlf  per  cent:  a.  The  f|uantlty  of  axygcn  in  thft 
alr^eemsto  be  larger  the  lower  the  baromoter,  and 
vie-  vcTtn  ;  3.  Th<^  air  tak«n  on  tbo  ocean,  compared 
with  the  air  taken  by  Professor  IIcni[ieI  Uie  same  day 
at  Dresden,  atlow^  the  samr  cotnpnsitlon.  The  quan- 
tity of  oiyK''"  may  vary  on  different  days  by  ona-hulf 
percent;  but  the  air  from  the  ocean  varied  from  the 
air  of  Drefden  only  by  some  hundn-dth  parts  of  one 
ppf  eeni.  Profi-Mor  H'IiuifmiI  intonds  m  fonilnue  his 
iitudloa,  and  hopes  tn  recolve  »et*  of  tuljes  with  air 
ubtaiued  fruiri  the  lucleorologlcal  »lati(>iis  nvitrrst  the 
uorlL  putu  and  llic  c'lualor,  and  from  one  beLKeeo, 
{lerhapR  from  Ucli^eland.  He  expects  to  And  varla- 
tlone  III  the  quantity  of  oxygen  In  Lhnke  widely  sepa- 
raied  places,  though  tliey  were  not  Fxiiind  in  the 
sprolniMin  (ibtained  In  Drnwlen,  and  on  the  voyage 
from  Liverpool  lo  New  York,  because  both  or*-,  of 
about  the  same  latitude,  and  intlueneed  by  the  tame 
eurrenis  cf  wind.  Prftfpsxor  Hempel  inleude,  tlierC' 
fore,  next  fall  lo  go  to  New  York,  rf«  'IVtiHrifTc.  and 
lo  oullect  on  the  tup  uf  the  peak,  and  at  ihc  holtotn, 
air  from  the  iipp«;r  and  towfr  irailc  winds. 

—  Accoi-dinK  to  note*  laado  by  Mr.  L.  Beldintc  nl 
Zorlllu  and  otht^r  placee  near  I.a  Paz,  t.ciAvcr  Cali- 
fornia, in  I&*3,  Ihi-  Pfricufi  Indians,  the  original  Jn« 
habitant*  of  that  rrjiion,  nrr  now  represented  by  a  sin- 
gle Individual.  —  an  old  woman  of  about  seventy  year*, 
wlio  waa  unlvemally  reputed  to  be  a  pure-blooded  In- 
dian, Ibr  lout  of  her  raee,  Hhn  was  nf  good  stature, 
robust  frame,  and  dark  rnmpleston.  Th«  Indians 
south  of  aJ*  Siy  buri«d  llieir  dead  In  cavc»,  or  below 
sbctvitig  rock»,  without  rvgard  lo  the  polala  of  tlir 
compass-  The  bones  which  were  fouml  were  u.itially 
Itaiiilcd  red.  'lite  skeleton  of  an  adult  rnatr.  found  by 
Mr.  KeiilinK,  "»■»  wrapped  In  cloth  made  frnni  the  hark 
of  the  palm,  and  hiiiiitd  witli  three-ply  cord,  plaited  ai^ 
sailors  make  sennit,  the  material  beiiiK  the  fibre  of 
tho  ngavi?.  'Ilie  package,  which  was  about  twenty 
inches  long,  nearly  ali  ibe  bonea  having  been  disjoint- 
ed, did  not  ap]K'ar  lo  have  been  disturbed  since  burial, 
aithoiigl)  n  femur  and  vonie  of  Ihc  smal)  bones  went 
missing.  This  akeleion  was  found  tn  a  small  cave  at 
JCiirillo.  the  floor  of  which  waa  covered  about  a  foot 
iIpi'P  with  dry.  coarxe  nnd.  formed  frtini  the  disinte- 
grating gr»iiUe  rnek. 

—  This  last  leaaaii  a  small  apple-tree  on  tli«  shore 
of  Twlin  Saulos  Bay,  Lower  (.'allfonihi,  bloiaomed 
and  liont  lnr|;c,  perfwl  fruit  on  lis  trunk,  about  an 
Inch  from  the  tpound. 


324 


SCIEXCE. 


tVoL.  T.,  No.  lit 


—  A  Mr.  LortM  of  UBd«n  Iisb  lnT«nted  a  new  com- 
pound  iiivjjoi^ille  for  litfatiiff  rlflet,  which  conMsts  of 
K  SMol  CAM-  with  »■  i.'oro  of  luul.  In  tbe  nx|wrinieni» 
ra«il«  the  |>roJMl1le  pensmiixl  thre^  milllnictm  of 
iron,  tweiily-tieYvii  ceii (iincIrM  of  lif^fh-woocl,  «iid 
forlj-  crntimclTc*  of  firwooil ;  In  all.  fl7.3  ccnlimctrc*. 
placed  nL  a  dhiaiice  of  thlriy  pocea  from  tlic  miizslc 
itf  tlie  nAH>.  The  pmjei'tlle  was  nucb&ngeil  In  s1ia()e, 
Atul  ilio  lr»d  corp  tr^nalni-il  firm. 

—  Dr.  KrernC,  wUncrossMi  Ilie  Tultori  i'orta^  ta»t 
•iimmer,  n-iiorw  from  Fori  Reliaiire.  Yukon  Klifr, 
h\(  fAfe  nrrival  llivrv  July  3^',  1884.  Un  (niiiiiT  mi- 
ners OH  the  river  svvenlj'-flve  idIIps  above  Korl  Sol- 
kirk,  vrhb  repuried  vcrj-  rich  wublnga  on  a  bar  In 
Uic  river,  ihc  co'^l'^ii*'  bcinfc  'cry  fine  ^nd  tcalT- 
Be  Intended  to  asccnil  Ihe  While  Rlrcr  liut  antuinu, 
and.  If  iKMslbl^,  to  pnwa  Ui  the  Oo[ii)er  River  thin 
sftriiiK,  mid  (Jkjti'iiiI  hi  its  in"iiili.  T\it  rouiHTj' 
seemed  to  Mm  to  rfSPiiibIn  mtrthern  Iditho,  with  roll- 
ing liills  densely  woridMl  nlEh  larch  and  poplar  «iil 
willowa  aloug  tlie  river-liarilu.  and  luxurlani  herbage. 

—  A  coiiree  of  public  lecturps  liax  l«wn  cnninipnred 
at  Snn  U!ef!».  Cal.,  under  the  auspices  of  [he  Snctely 
of  iiiitural  hii>U>ty,  llii-  pri>ci>*d»  to  fio  toward  a  biilM- 
i)ii(-(uud.  The  lirsl  wai  delivered  by  Mr?.  £li2ab«tb 
Hurr,  Itttc-ly  of  I.iitidoii:  and  ilia  accoitd  by  Dr.  Frank 
Cotrnn,  iluiiiig  ibc  stay  of  llie  Nitrteylng  Htmnii-r 
Carlllc  P.  Patterson,  on  which  Dr.  Coutaii  was  a 
(aeil  during  Its  voya^  from  the  east,  on  the  way  to 
Ala&ka.  where  ll  i«  lo  b»  slatioiied. 

—  In  a  recent  hiilleitn  of  the  Geo](>Kl'C>l  nodety  of 
FraTice,  Oehlerl  gives  the  result  of  an  Imimrlant 
study  of  certain  Iraperfeccly  known  types  of  Devonlai] 
bmehlopcwis  long  since  dewribed  by  U'Orblgiiy.  and 
whieli  sirti  fully  illustratad.  Thn  ijiemoir  plni-eu  on 
a  souud  bMii)  ilie  section  of  RhytielionelU  iiiiniod 
(Jiicinuliu  by  B;iy|p,  while  Unciniillna  of  Ihe  4iun« 
author  ia  shown  to  \w  untenable.  Tb«  paper  is  par- 
ticularly ImporMnt  a*  a  eon trlbii lion  to  our  knowl- 
edge of  the  Pliynelionellidiie. 

—  Dr.  'I'liecHtore  Stcln  has  siiecreded  in  obtaining 
jihoiDgr.npha  of  the  larynx.  The  throat  and  larynx 
are  illuminated  by  an  inuandeu'eiit  etecirifiU  lump, 
cooler]  by  Mltxe's  »y*t«ni  of  eoidiii);  by  water.  A 
small  mirror  reflcet*  the  Image  on  a  gelatiiie-bromhle 
plalc  In  a  CBtn<:r«-ubticunh  and  a  |)h')to;;ra]ih  In  ob- 
tained showing  lh«  organs  in  hcalUi  or  di>Ga*c,  thus 
removing;  all  risks  of  laryngeal  disparts  by  Inbatliig 
iba  hn^aih. 

—  C.  P.  iin  Thurm,  tbo  German  explorer  of  British 
(iiilana.  ha*  undertaken  a  new  expedition  into  the 
iiilrrlor  of  this  colony,  In  order  to  cHtnh  Mount 
Koralmu.  At  a  IiHgtit  of  li.OriK  feet  atxive  the  »ra- 
ievel  he  found  a  ri-ritalik  ganlen  of  orchids;  and, 
Ulii  nore  wonderful,  on  his  nay  thither  he  fuund  a 
irlbo  of  Indians  conduellng  a  Chrlsllait  Ken,'le(!  with- 
out a  mLsslonarj  amonj^  them. 

—  A  cable  despatch  was  received  March  7,  at  the 
Haryanl  collcsc  observatory,  from  Dr.  Krurger  of 
Kiel,  announcing  the  dlscorcry  of  a  new  planet  of 
the  elerenth  mngnitude  by  Borelly  on  March  ftd.3A50 


Greenwie]]  mean  time;  rigbt  Mcensloa,  Ilk.  ftn. 
I3.:>>.:  dedtnatlon.  +T<>0'tr';  dally nimUm,  —t»i, 
in  right  asoMislnn.  -  0'  in  declination. 

— The  fourth  course  of  freu  scienlitSc  letiatu 
glvKu  by  the  Ciiicinnali  aix*iely  of  natural  hl«tery 
wfis  coiielnded  on  Mnrch  ll.  The  ailendanee,  in 
spite  of  the  weatlier.  has  been  eicelleat.  Ainiuij 
the  leettirft*  were  ■  Water-erystaJltzation,'  by  Piwf. 
Willinni  I..  Durlloy;  'Ancient  vegetation  of  the 
i-arili.'  by  Prof.  Joe.  F.  James;  awl  'Diatoms,'  by 
Ex'Gor.  Jacob  D.  Cox. 

—The  council  of  ibe  Boyal  metcoroloKlcal  aedety 
was  announced  lo  bold  at  the  Inatittitioii  of  rird 
cngltieera,  on  ihe  erenlnfs  of  Mamh  18  atid  lU,  u 
(■xlilbitinn  of  sunshlne-reeordera  atid  sotar  and  lec- 
reftriat  rulialiou  luslrutnents.  Thesoeiety  wfU  aJUa 
exhibit  any  new  meleorologleal  apparatua  invenu4 
»r  l^ni  conitriieted  dnrlng  iho  past  year,  aft  well  ai 
pholoftr.^phE  nnnl  drawing*  |>0MesslDg  nteteorologiMl 
interest. 

—  Mr.  Engun  Ilimly.  in  ihe  PkotograiAic  nnn. 
Jan.  1!.  ISfHj.  dcicril«-t  an  upparalua  to  avoid  ilw  bril- 
liant glarn  of  an  artiiictxl  light  In  photography.  He 
enncealc  the  light  In  a  eate  from  which  the  rays  ate 
thrown  out  by  refleelors.  Thin  diSuserii  mounted 
upon  a  rail  on  the  cfiilinR,  ami  can  be  «lowly  moved 
along  tills  during  thrr  i.xpxx.uie,  Ibus  givlug  tu  all 
sides  of  the  picture  an  &i(ual  brightness. 

—  At  llie  mcotlng  of  Ihe  Geiellirhaft  fur  i>rdknnde 
in  Berlin,  .fan.  .t.  Mr.  Sieinniaiin  tvm\  a  paper  on  bli 
jimriKL;*  In  suniiiorn  Patagonia.  In  1?^  lie  vent  u 
geoinglcal  aasiBtaat  tu  the  fourth  Gi^nnau  expnliUnn 
to  I'unis  Arenas,  mainly  with  the  object  of  >.iii<ly<ii^ 
the  southern  Cordilleras.  Wiiat  *truck  hiui  particu- 
larly here  n-asElia  extraordinary  diHrninui:  In  Iheplanl 
fciruts  to  those  of  llie  noullicro  coidillvru.  White  on 
the  w(»t<>rn  slii|>es  vrgutation  is  rich  In  fornu.  the 
climnte  of  the  steppes  reigns  on  the  eastern  aide. 
From  agerilogieal  (luint  of  view,  the  xnuUtem  iiojnt 
of  Anieriea  i«  i-stremrly  simpl"  in  Its  bnlld.  but  H  It 
of  a  different  eharaeler  on  the  east  and  vest.  On  the 
east,  clialk  formations  occur  almoal  euljrely;  while 
on  the  west,  wiiere  there  are  iunumerable  Islands, 
there  Is  nothing  but  graniic  and  cryatalllne  rocks. 
Aiihougli  the  eouAgurailon  of  the  coast  ban  been 
sindieil  ihorcrughly  liy  tlie  ICngHsh,  Dr.  Stetnmann 
lIiinkK  that  muiylmporlani  luestions  have  still  lobe 
settled:  for  Instance,  whether  Laguna  Bianca,  lying 
lo  the  north-east  of  thfl  scttli'ment  Kyrsing  Water, 
hat  \n  oittlAl  to  tho  west,  (rtiimatoly,  the  lecturer 
reached  the  lagiina  >il  the  third  aeCUement  of  Saata 
CVua,  of  wtiliTh  it  may  with  ci^rlninty  he  mid  that  It 
wiw  connected,  until  nronily,  with  the  Pacific  Ocean. 
It  may  also  be  concluded  tliat  at  thai  lime  the  main- 
land wtu  niucU  more  cut  up  by  cbanneli  and  waiee- 
ways  tliun  l[  In  now.  In  May,  18)^,  Pr.  Slelnmann 
visil«d.  in  thaeoiniiany  of  Fuaglan  scal-huni«'ni,  tlie 
islands  south  of  the  Strait*  of  Ma^eliaii,  Itkciudlng 
Ticrrn  del  l-Xiefni.  Ultiinstciy,  hcmadebte  way  (nnn 
the  southern  point  of  America  to  Bolivia,  and  heir 
continued  hU  liivesiigatluiis. 
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COUJJEyT  AND  CRtTfCISM. 

A  TUOBOUGB  and  systemalic  scrutiny  of  the 
heavens  Tor  stars  or  Ini^c  pni-nllax,  or  gtnrs 
com p«niU rely  iwar  our  fwlnr  RVAtera.  has  long 
b«eD  reganlcd  a  clcsklciatum  in  nstrunoniy. 
Tit(!  bearings  of  micli  reftvnrLii  ou  tlie  laws  of 
diatributioD  of  the  stars  tliroughctit  the  uni- 
verite  of  space  am  auoh  tlist  iio  substanlifll 
prognfss  tu  the  discovpn,-  of  lliPtw  laws  can  be 
made  until  the  psrnllaxrs.  or  wlut  is  ttie  same 
Uiing  the  distoQccs,  of  a  large  number  of  suit- 
ftbly  cho«ien  stars  have  become  known.  Tbe 
dctennitiation  of  the  parnlinx  of  a  txnv  noces- 
utAtes  ihu  ex«rcit«e  of  the  utiRo»t  skill  of  the 
observer,  and  taxes  to  no  small  degree  Uic 
Judgment  of  the  compiiler  in  rcdacing  the  ob- 
fterrations;  and  only  a  fetr  astroaoiuers  have 
been  known  to  undertake  the  ls6k.  The  par* 
aliases  of  two  or  three  stars  only  have  Iwcn 
determined  by  American  n^itronumcrif,  iLwoug 
whom  Professor  Hall  of  Wasbingtoti  ie  fore- 
most, If  not  alone.  He  has  also  called  atten- 
tion in  the  Analyst  to  the  facility  wSlh  which 
the  work  may  be  comlucted  by  a  careful  ob- 
server, and  liaa  developed  the  necessary  for- 
mulas of  reduction  in  eucb  attractive  shape 
that  it  is  ratlter  remarkable  Dial  so  few  of  our 
obaervstories  have  eugaged  in  the  work.  We 
commend  it  tu  good  observers  looking  alwut 
for  the  opportunity  of  employiuK  a  moderate 
.  iDstrnmenlal  outfit  to  th«  best  advantage. 


When,  however,  we  oome  to  tlie  deter- 
mination of  paraUaxefl  in  bulk,  astronomers 
e^-erj'wbere  seem  to  have  shrunk  fl-om  the 
itiidertakiDg.  eaeli  waiting  for  at>otb«r  Co  lead) 
until  Dr.  IJall,  astronomer  royal  of  Irclnml, 
Bade  a  serious  beginning  of  the  tank,  about 
eight  years  ago,  at  the  ohservator)-  of  Trinity 
ooUege,  Dublin.  While  otiivrs  buvu  been  eon- 
tent  to  mcaaurc  and  reduce  the  parallax  of  a 


single  star  occasionally,  Ur.  Ball  is  enoonrnged 
by  llie  eontemplniioD  of  n  working-list  of  some 
nine  iiiindrcd  star^,  and  be  lias  already  ccm- 
plcted  and  published  his  work  upon  nearly  one- 
half  of  this  number,  —  an  unparalleled  labor 
in  this  branch  of  astronomy- 


We  should  mention  here,  also,  the  determi- 
nations of  stellar  distUDces  made  in  the  soutfa- 
cm  hemisphere  by  Dr.  Gill  and  Dr.  Elkin,  the 
results  of  which  indicate  extraordinary  pre- 
ctsion  of  inca.siircinc;nt.  With  renewed  ontlui- 
sia:tm  in  this  researdi,  these  astronomem  have 
outlined  a  plan  of  operations  which  contem- 
plates an  extended  parallactic  survey  of  the 
stellar  heavens,  and  which  may  bo  expected  to 
be  brought  to  a  roncluoion  in  eight  or  ten 
years.  Dr.  Elkin  is  already  engaged  in  the 
preliminaries  of  the  work  with  the  fine  hcli- 
ometer  belonging  to  the  observatory  of  Yale 
college ;  and  Dr.  Gill  has  only  lately  placed 
with  the  MeRsrs.  Kepsold  of  Hamburg  tll« 
contract  for  a  new  heiiometer  of  scren  inches 
aperture.  —  the  largest  ever  coD»Lractcd.  !□ 
about  two  years  from  the  present  time  be  will 
begin  at  Ca|)cl«wn  his  part  of  the  work  of 
carrying  out  this  conjoined  pi'ograntme  of  par- 
allax research. 


Mami-  Have  remarked  the  gradual  assimila- 
Uou  of  seientiAc  disooveries  by  Lho  o*  iroXAot. 
To  us  the  process  seems  comparable  to  the 
percjIatioQ  practised  by  tbe  pharmacist.  He 
takes  good  alcohol,  and  pours  it  on  tbe  drug 
of  which  he  desires  to  extract  the  active  prin- 
ciple. The  spirit  gradually  soaks  down  through 
the  substanc-e,  extracting  its  soluble  portions, 
and  lAivues  IVom  the  lower  end  of  tlie  percolator, 
much  changed  in  character.  Usually,  in  the 
cose  of  the  druggist,  the  result  is  aatisfactory ; 
but,  when  scienllQc  facts  —  the  pure  alcohol  of 
science — are  couocrned,  the  additions reccE red 
Ity  percolation  are  almost  invariably  of  auoh  a 
nature  that  the  percolate  is  oselose.     This  is 
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strikingly  exemplified  in  tke  case  of  &  recent 
pamplilet  containing  '  a  few  f&cts  about  car- 
pets ;  *  but  the  result  is  tlic  more  intcrcating, 
sines  in  tbis  on?  cxnmplo  the  iinalogieft  of  the 
various  stages  of  pL'rmlatioo  are  clearlv  seen. 
The  writer  start!*  with  his  pure  spirltus  vi"n( 
Oallici,  good  in  itself,  hut  capable  of  being 
considerabl.v  changed  by  the  innccr«tion  of 
improper  substancrs.  Thtsi  alro)iol  is  tlifi  fact, 
capable  of  scientific  di-monslruttoD,  tliul  luotlis 
desuoy  carpets.  Thus  he  runs  on  :  ''  Moths. 
—  Many  are  not  awnrn  that  all  the  present 
damage  is  done  when  the  millers  commenen}  to 
By,  AS  their  very  preaenco  iiinliRates  the  absence 
of  Ihe  worm.  Tl  is  lo  prevent  ihc  miller's 
incubating,  that  precautions  shoiilil  be  taken." 
The  nlci.)hot  with  the  next  step  begins  to  be 
diecolored  in  the  following  manner,  though 
to  a  ulight  extent:  "A  lai^'  projiorlion  of 
the  millers  never  hutch  eggs,  but  die  without 
causing  any  hnrni."  We  will  let  it  sonk 
uwhilo,  and  then  this  result  is  found:  "The 
male  miller,  which  docs  not  fly,  but  runs  verj- 
rnpidly.  is  easily  detected  by  his  trisngtilar- 
shaped  figure ;  but,  keeping  himself  out  of 
Right,  lie  is  not  so  easily  found." 


our  percolate;  by  degeneration  otir  motfa 
evolved  a  tbysamire.     Our  alcohol  is  aj 
what  shall  we  do  with  It? 


Dropping  our  simile  for  the  moment,  wc 
wUb  to  call  attention  to  n  peculiar  and  repre- 
hensible bit  of  wickedness  of  the  '  males  '  in 
hiding  from  their  lawAiI  'belter  halves;'  for, 
HO  our  author  says,  "bis  biding  explains  the 
devious  Sights  of  the  female  in  his  seareh." 
Give  ear  now,  good  housewife,  and  recollect, 
that,  besides  protecting  your  eaqwts,  yon  are 
avenging  a  great  slight  upon  your  sex  —  a 
slight  which  brings  about  a  perpetual  leap- 
year —  by  following  out  to  its  fiillcttt  extent 
the  suggestion  embriiced  in  the  following  sen- 
tence, which,  to  return  to  our  sSmilo,  renders 
our  iMsrcolate  still  rlnrker :  ■■The  killing  of  one 
male  it>  equal  to  the  extinction  of  many  ordi- 
nary millers."  Our  alcohol  is  now  tiLtnust 
saturated.  Let  us  draw  the  stopper  from  the 
percolator,  and  allow  the  duid  to  run  ont.  Ft 
appears  as  follon's  :  "  The  male  miller  U  com- 
monly known  hy  the  name  of  'sitver-fish."  " 
TAe  process  is  complete ;    wu  have  obtsiued 


A  KKwsPAPiTit  Ri*»oR  fVom  Washii 
printed  in  the  Boston  Advtrtlstr  Inst  Mondar. 
to  the  effect.,  that,  in  consequence  of  a  charge 
of  extravagance  in  the  conduct  of  the  U.S. 
geological  snrvey,  Professor  Sbaler  of  Cats- 
bridge  was  '  talked  of  to  Euceced  SInjor  Po«i- 
ell.'  brought  out  an  imtnediati;  rejoinder  fhNn 
the  former  on  the  following  day;  defending  the 
survey  fi-om  a  charge  so  injurious  and  so  untiw. 
"It  is  my  firm  belief,"  says  Mr.  Shaler,  "that 
no  one  of  the  seientiilc  departments  of  the 
government  has  been  so  well  and  oconomlcallj 
managed  as  the  geological  survey  since  it  came 
under  the  able  direction  of  Major  Powell." 
The  same  ooncluAion  will  bo  reached  by  any 
one  who  gives  the  subject  any  proper  attention, 
or  who  is  ac<[UuinLeil  with  the  cbamct«r  and 
methods  of  the  able  chief  of  this  surrey.  A 
change  mode  on  such  a  charge,  without  lioneat 
and  open  investigation,  would  be  iniquitous: 
after  siieh  investigation,  tltere  could  be  do  doubt 
of  tlie  result. 


LETTERS   TO   THE  EDITOR, 

Solar  oclipa«  of  nSftrch  1& 

'I'nK  aular  oullpei^  wat  very  ■iiccrcvfulljr  obierr6d 
liere  lo^day.  und(->r  i^ioil  aimoRphnic  condiitAU. 
Cutnulua  clouds  were  scaiterr-d  ham  iiid  there  abfiut 
the  eky,  but  fortunatel;  ihirf  itiil  tint  obscure  ilw 
nun  at,  any  crItiCftt  monieiit. 

The  phuioBfftphi.'  «|tpnrMus  wa*  in  pcrftct  nork- 
iiig-{>r>lrr,  mi^  nWiit  fifty  plt^tnrce  of  ifac  ecIipM  wen 
•eeiirnd,  with  Uib  M*iiitAncp  of  Mr.  J.  L.  Lorell.  All 
at  lUeae  ilt!re\ii\n-d  wt^ll;  itnil  t.lic  cx|>i)iui«a  wm«  ao 
dlstrlbuE«d  wlUi  refcrvnre  to  tlie  times  of  Ui«  tvn 
eoDtaols,  and  to  the  occultAlJoti  of  solar  spoU,  that 
ibejf  may  be  «sp«cted  to  give  good  r<«ults  lor  ihc 
relative  ji-otlllont  of  the  centres  ot  ihs  auo  and  moon. 

The  [sut  coDtact  was  tlfo  observ'ei]  ontleallf  br 
I'rofcasor  EMy.  Mr.  B.  Itusli  Ktiees,  Mr.  Thoniaa  d 
I'^ly,  anil  myself,  the  i-ciulta  all  aKrei^ini;  wlifaia 
■oven  (ftconili.  Datid  I'.  ToDD. 

Unrcli  I  A. 

Heraditary  abuoimoUty  of  aenso-orgaiu. 

Dr.  UwAon'i  note  on    '  H«r«>dit)try  mattortDali' 
iSntfnee,  v.  l^\  18$|  r«ii]f nds  me  of  »  cafe  in  wfaL_^ 
liitmrltdtlahnoniinllly  of  sensJtir«ntwainBi!ii*^.<>rgaii4 
is  of  up)ioslle*ltjiia. 
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Tbe  fnihiu^  (D.  A.  of  IiMlepend«nce,  I<k)  liss  iio- 
Boually  acute  lieariug.  The  degree  of  acaivncss 
cMiaot  well  be  ex^xv^eeil  iu  Urrnt*  of  nomiot  >ii<IU 
■l<Mi:  Imt  tt  will  KiifBc«  to  ^aythnl  hn  ilUtiriffuiiitii-ii 
ToiOTB.  whistxm,  will  nlliiir  »i>uiijI«  al  iimniili'niWy 
Im; mil  ihe  onltnarjr  niiitft!;  ilial  Im  ftrnin'inh- liPniK 
suiinil*  inituillble  to  his  compnriioiin;  ami  tliiiLlit;  pi^r- 
niws,  ducritniiiKlcs,  Kod  comjif«ljciiil«  fabil  tuuu<I» 
with  CTMt  hciiily.  Ellt  wtfe'l  audlilon  wai  normal. 
utA  uutt  ot  UiP  prozeiij-  l«  rarlmble.  Expressing 
imriiud  audttlon  b;  N.  and  srbltnirllv  i>va)uiithig 
acuieneu  ftbora  and  below  this  sinndnnl.  th(;  atntiia 
of  the  tamilT.  loclaillngconBorU  (ludlcatod  by  iulics], 
[]s  aboat  s>  followa  :— 


sKtKj-nim. 
n.  4-     m  S*ll 


V.  ir.  M-^  I 

MT».M..*,W,«-Si 
J.A.  »-KM  f 

iffi.jir.i*,J.a8-sl 
IT-K-sl 


O.  B.A.    W-H-S 
T.*.        ae-K-a 


Tnmn 


<:>i-MIi]rvn,alt~!() 
<;ililli1no,mll~X) 


J.M.  »-N 

UI<«B.U.  T-M 


Til*  partikllf  deaf  meniben  do  not  pcrcolv*  lli« 
ordinary  voice,  but  follow  convcr»»tioTi  niJidily  i(  llin 
voicv  be  raised  a«  liigli>  My.  as  that  nf  nn  uulnlour 

[I  ia  tioti^worthf  that  none  of  lh«  tamtl;  wetv  bom 
deaf,  bul  that  Mii*lclvi-ii<.'<(Hof  ibeaudfLaryappataiu* 
[dinlnlslied  during  youth,  eiitier  pTOcncnvely  or  by 
wtagM  cotncldiiiK  wiili  sllj^tit  caumia)  ntiacks  or 
other  |>hysiolat;fc  dlslurbauuca.  The  Kriuid children 
bom  ihus,  tturc«ly  rwwhetl  Uio  i»go  at  w>ii.-h  ilcnfncas 
btnui  io«pp«ar  in  tbn  Mcond  intnurniioti. 
^•^  W.  J.  McGkx. 

WMblnclcn.  n.r.,  Uanb  II. 

Prsservatlon  of  Jally-flshes  at  tbn  Napten 
soolof^lofd  atatioiM. 

Zoologltto  ar*  lo  be  couf;nttuUt«d  npon  tb«  tucoeiw 
which  hfu  at  la«t  attended  the  efforts  ot  Stcnorv  1m 
Btaniro,  the  skilful  eo»*ervBtor  of  the  lO'iloKical  na- 
tion In  SaplM,  towanli  Ihe  preservation  of  Siphwi- 
ophar».  So  rstremely  dollcalo  aro  llicsf  i;«iupl  iL'ut«d 
otganinma  as  lo  bakrer«iid«rail  futile  all  efforts  hi  tb«r- 
to  made  for  th«lr  prOHrvatlan ;  and  studentA  have 
h««n  coniti#ll«l  to  have  racnunu  to  drawing!  or  luod- 
•I«  (or  the  mudy  of  tln-ir  Xructure  in  the  absence  ut 
lirtng  «pcciinriiii.  Tht^  U-a5l  i-»reteasiieM  uu  th«  part 
of  the  col  lee  lor,  rvmlls.  u  u  rule.  In  the  lt»e  of  many 
of  llw  illghUy  attached  parH;  an<i  If.  ptri-hain-e.  the 
anltoal*  are  l)'rouKht  tn  safety  to  thv  Ubonitory,  tliey 
ant  avaititblerorBindyoiilydnringarurrbrief  period. 
Vor  »ver  eight  ye:irs  Sieiiom  I^  Blanix)  hits  carried 
on  exiM-rimirnts,  alfniK'il  nilh  lh<:  greaiefit  patlcDCC 
andatiiM  and  uo  small  |)<s:utiiai}'  outlay,  only  to  m*el 
with  lb«  fate  which  has  trvi  aili'iidod  atianiiiU  at 
their  pfiwrmition,  —  to  i*«  tbeni  fall  mi"  a  liiiiHlrpil 
pleCM.  Kvury  working looIo^lsL  run  ilietrforir  reailily 
lauisliia  the  »tUracUaii  followlne  ibe  discntcry  of  a 
neuiod  ihnnigb  which  every  muscuai  nay  uow  place 
upon  itn  iheJvea  ■pecimen*  ol  Slediicrranean  Slpbon- 
opborae  retaining  all  the  beauty  and  tranaparvney  of 
liTlnC«[welnM»*.  —  a  privilege  of  which  the  illrcetora 
of  tiie  nrloiu  European  muteuina  ai'c  by  no  mrana 


slow  In  arailirig  tlieuiMlve*.  a  lars*  nuaiber  of  orders 
haTtliE  already  been  receiv«<l  at  the  station  for 
complele  ael«.  Beii<.-«fortb  studeata  of  hilaod  labora- 
tnriea  can  study  these  hiieresllng  animals  aa  sallarae- 
torlly  as  thoso  at  seaside  laboralorles,  cpeclineni 
hi-injt  fcifnlglied.  if  deoifod,  prepared  rspeclallj  for 
hislcihi^-lr.il  piirpcar^.  At  no  other  place  In  the  world 
has  the  nrt  ot  preservlnt;  marine  animals  attained 
such  perfection  as  iri  the  Naplea  Ksiixn.  and  at  no 
other  place  Is  it  posalblo,  Owin^  to  the  Ur;;e  eorp* 
of  skilled  collectors,  and  to  the  rich  fauna  of  the 
Qiilf  of  Naples,  matertnl  is  coii«tantly  on  hand  Tor 
experimental  Ion,  and  Is  mnnIi>ulAicd  by  ciperin.  who 
are  instructed  to  spare  no  iliuc  or  expense  In  the 
seai^h  for  methods  which  shall  retain  the  animals  iti 
their  natural  expanded  conditions,  and,  if  po«sibl«, 
with  the  brilliant  colors  of  living  apedmen*.  A  inou 
Interesting  example  is  that  of  Coraliiiun  rnbnim;  tiie 
pmclons  coral  In  whldi  alt  the  minute  pcilypa  are 
•eeti.  with  their  tentacles  fully  expanded,  fumlstdng 
a  tnucli  mora  iaslruettro  object  than  the  bita  of  dried 
twigs  ordinarily  to  be  seen  in  eolleciions.  Of  the 
Sipfiouopliorae.  the  most  dilHt-idi  of  preserratf on  wne 
Fonkslia  conlort*,  Apolcmiii  iivAria.  Aicalma  Sanli. 
nalifieinma  rubnim,  X'bynupbura  bydroslalica,  and 
Praya  illphyes.  Tlieee,  beoides  many  othvr',  luny 
now  be  ootatned  at  prices  which  barely  eorcr  tL*  coat 
of  preparation,  varying  according  to  sixe.  rarity,  and 
process  required,  from  oni:  to  ihlrly  francs.  IIm  Isai 
(WO  forms,  owlu^  to  their  habits,  arc  not  always 
OD  hand,  appearing  one  day  In  hundreds.  mL>nta« 
elapsing  before  tho  eollectur  again  m«ot»  with  (Ii4-tii. 
AOieriean  Insiitutlans  have  thus  far  been  much  Lm-- 
hlnd  those  of  tireat  Britain  and  tlieeoDlinoul  in  taking 
advantage  of  liie  iinjiarixllcled  facilities  aff-trded  by 
the  Xaples  soiiloKicnl  siailon:  Wllllaius  college  and 
tlir  University  of  Pennh]  Ivauin  being  the  uidy  oues 
which  havo  taken  talilt^s  an<]  seal  reprcMBiallT^s, 
thn  latter  lining  tho  only  one  raprosenled  at  pres- 
pnL  SeviTal  Aiiiericaus  bant  been  able  to  occupy 
tables  for  «hort  iierliirls  Lhroiicli  the  conrtrsy  ot  Ger- 
man unlviTsUiivH;  but  U  would  be  much  more  cmlit- 
able  to  .AineriCA  were  her  loulogbla  able  to  meet 
with  similar  eucouragament  from  norne  institutions. 

C.  S.  Dou-KV- 
K»|ilw,  Fvb.  tt. 

Ecouomy  of  fuel- 
In  your  No.  103  of  Jan.  23.  ISSfi.  under  the  bead> 
tng  'Economy  of  fuel,'  the  coal-consumpiiou  ot  th« 
Bte.-tmship  Orflgoo  la  stated  at  10  tout  per  mile,  which 
Is  equivalent  to  4(1,000  tana  for  tlie  Atiantio  voyage! 
|Corr«t*d,  vol.  v.  p.  122.]  I  beg  to  request  that  yea 
vrill  publish,  in  cicirr<>ctiiiii  of  the  ahom,  the  accom- 
pftnylnK  tai>le,  complied  from  data  famtsbed  ms 
Itifough  the  ciiiir|i»yuf  Mr.  A.  M.  Underbill  of  the 
Guiou  line. 
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TBE  JOINT  COMMlS.-ilOy  AND  THE 
StONAr.-SEilVlCE. 

Okk  of  the  last  Ada  of  the  lute  congress 
wa.1  to  (^ontiniiu  in  jiowcr  tliv  joiut  comroiaaioii 
jip|)oiiitcri  *'  to  conaulcT  the  pr«8*nt  oi-giiiiiza- 
lioii  of  the  Hignal-scrviBt'.  };(>olcigical  survny. 
ooiisl  ami  geoclelic  survey,  an  <i  ihc  hydroKrajihin 
olRce  of  thp  navy  (lcp!irtnj(;nl.  with  »  view  tu 
Bccuro  greutvi:  ctHuicticy  and  economy  of  tlie 
n.(1miniBt ration  of  llie  public  serviiw  In  anUI 
bureaus." 

Thus  far  thtH  coinmiiMiion  mciua  to  bavK 
rlicit^  from  Uic  witiK:asi-»  wliu  bavc  testified 
before  it  a  considoniblu  diversity  of  opinions, 
althoiigb  eacli  one  is  |K>4ilivc  Lhnt  liis  own  ecr- 
vit-e  18  properly  f-onriiicteti  nnd  nwrls  no  diange. 
Major  I'owell  anil  tlic  coinmitt4.-e  of  tlic  Na- 
tional academy  of  aciuuccs  nudoiitteiUy  tako 
a  brand  view  of  llie  qnestiona  at  ieane.  and 
ilefenil  llie  abatruci  and  Ihcort-tieal  iu)ix>rtan(« 
of  u  union  of  nil  ecientific  worfe  under  one 
tiead,  whic'b  niny  be  either  a  person  or  ii  com- 
mission. The  others  generally  defend  special 
4lUfstions;  sneh  as.  Is  eucli  oi^nnizittion  elli- 
eient  or  econoinieal  ?  Dock  each  eo-operaii- 
Willi  other  depurtnient*?  Ts  ibere  an  immedi- 
ale  need  for  any  ehnnge? 

Many  of  llie  ^uo^tlons  and  i-eidies  impJy 
ihat  thera  arc  some  nnderljing  funduiueiital 
4]ue.<)tions  that  should  be  diacussed  and  settled 
before  (considering  the  matter  of  efKrieni-y  and 
eeonomy.  Some  of  these  may  be  9iigg*'3ted. 
as  foJlows :  Shall  pure  soience  be  sopnmtcd 
fi-oin  applied  science?  Shall  the  relined  opera- 
lions  of  the  coast'survcy .  signal -olTlcc,  etc.,  be 
cl»Hai;d  as  sciencci  or  as  economic  arts?  Shall 
tlie  civilian  scientific  element  in  t\\c  eoiintrj' 
be  intriMtcd  with  applied  .tcienees.  «r  shall  it 
only  be  employed  to  lestclt  tlieitu  to  militai'}' 
and  naval  oflicers?  Shall  sitcb  olUeers  be  taken 
away  from  lliiir  proper  work,  thereby  spoiliog 
Uie  little  nucleus  of  an  army  and  navy  that  the 
government  maintains  in  times  of  peace? 
Shall  the  ten  or  twenty  millions  a[)enl  annnslK 
by  governiiieni  in  internal  improvement  be  dis- 
bursed by  officers  skilled  in  miEitary  en^uccr- 
ing,  or  by  ciTilian  engineers  cajtccially  fitted 


Fosl 


for  the  taaki'    Shall  all  executive  work  he 
tin  hands  of  vaiious  bureaus,  indndti^  one 
public  works,  while  all  scicntltio  (inestioos 
referred  to  a  ^pecinl  bureau  of  science  win 
members  devote  their  whole  time  to  ll»  jpn- 
erntnent  scnice?    Will  education,  soienco, aad 
knowktlge.  nnil    the    progreas   of  Ihe    peo| 
Ihrougbout  llie  land,  be  stiDiiilated   mor«   )>i 
giving  scicntilic  work  to  army  otlicem,  or  hy 
eivitig  it    mostly  to    clvillaus?    Shall   Wool 
Point.    Anna[K>lis,    Willets     Point.    Fori 
Monroe.  Fort    M\er.  Kon  LoaveiiworUi. 
eome  not  merely  militar}',  but  also  scientific, 
srhnols,  with  the  underKtjinding  that  the  gradu- 
ates of  the  eivilian  qoientitie  ^lioola  nt  Cam- 
bridge. Itbaen,  New  Yorb.  New  Haven,  awl 
elsewhere.  cAuuothojwto  rerelve  mndi  cueotir 
ageincnt  in  the  way  of  government  emptoymeot : 
Shall  our  govcrniucnt  make  a  deckled  «tft>rt 
fltiuiulate  the  general  spread  of  eduetition 
scientific  investigation  by  Ihrowing  iia  pat: 
age  into  the  h:inds  of  competitor!!  (Vom  op 
rank  of  life?     Shall  iioL  aniiy,  navy,  aod  cl 
ians  til  least  stand  on  an  cr|iial  footing  in  U 
of  peace,  and  in  ipteutions  of  (itneHS  to  condoi 
works  of  applied  science  or  higher  enginec 

A  alight  examination  will  certainly 
that  very  many  of  the  public  works  ca: 
on  by  the  executive  brancb  of  our  federal  ga' 
vrnmenl  have  been  assigned,  wheUier  by 
pi^esident  or  by  (congress,  in  a  very  itnay 
niutic  manner,  lo  the  various  departments  aii 
bureaus  nt  Washington.  Sometimes  thin  baa 
occiirrfld.  to  the  dctrirnenl  of  the  work;  but 
generally  it  has  been  to  suit  the  exigencies  of 
some  temporary  ooudiliou  of  affairs,  and  fra^H 
quently  for  some  j>olitJcnl  or  pergonal  reaaon.^^ 
There  \«  need,  in  fact,  of  considering  the 
quoiitton  of  1*6-0 rga II izntion  of  all  the  govero- 
ment  work. 

However,  the  special  nnd  present  busine: 
of  the  joint  commission  is  to  suggest,  if  pos. 
sible,  how  to  inftisc  a  little  harmony,  efflcicncy, 
and  economy  into  some  or  all  of  Uie  ]>ablie 
work  ;  and  moat  of  the  witnesses  have  eonlined 
their  remarks  to  this  restricted  temporary  as- 
liect  of  alfairs,  lea>-ing  it  to  the commtmion,  by 
cross-questioning,  if  possible,  to  draw  norc 


^^^Boes.  as  U  was  lioped  lie  would  CuiitribuU: 

^HB  favoring  iUi  trnnefcr  to  a  civilian  sci- 

K»DtIflc  bureau.     It  is  cUffloult  la  believe  tlial 

I     lie  cloca  Dol  apprmatv  ilm  strong  arguments 

on  tills  si<1e  of  tbv  qtiodtioii ;  biil,  liki':  moet 

gm-erumeDl  employees,  he  has  cbosen  to  con- 

^sidor  the  oontmieaion  am  ilii  iiggr««8ivc  body, 

Hiii(|uiititivc  ni)  to  whether  the  laws  of  congress 

HliAve  Itt'i'o  proiicrly  carried  out  li,v  liis  braticli 

'  of  tlio  rxoculive  ;  be  liaa  tbervforv  iiul  touched 

upon  qucetions  of  the  general  policy  of  the 

fedeni  government,  but  has  simply  defended 

the  preaeiit  arlminUtration  of  tlie  signal-office 

aa  being   qnile   efficient  aud  economical,  and 

ia   caiwcinlly  strong  in   bis  defence  of  <ien. 

UaxeD.     lie  thus  le-nvcs  It  to  his  examiners  to 

psoatrate  to  the  oorc  of  the  mutter,  nnd  to  show 


iiiH  >■■■<  ■■NTKU'ai'  itnarnATriiiv  tr  iMntAHti  <<«ii*n«. 


management  of  such  instittitions  as  the  naval 
observatory',  the  signal-office,  nautical  alma- 
oac,  gLHKlctlc  survoy,  etc. 


LABOR A- 


THE    JEFFEJtSOS    PHYSICAL 
TORY. 

TiiK  JctTenton  physical  laboratory,  which  bas 
recently  been  rompk'teil  at  Harvard  nniversity, 
is  H  Uiree>!ilory  brick  buildin;;  with  a  baaetnent, 
the  floor  of  which  is  nearly  on  a  level  with  the 
surface  of  the  ground.  The  building  is  209.4 
feet  long.  The  two  wings  are  liTfeet  squan!, 
and  are  oonnecle<l  by  the  main  walls  of  the 
building,  whieh  are  4f<.H  feet  apart.  The 
ground-plan  thus  cooslst^  of  two  sqnarea  con* 
nected  by  a  rectangle.  Theloi^st  line  of  the 
laboratory  runs  very  nearly  cast  and  west:  tlwie 
is  therefore  a  great  noathem  exposure,  with  no 
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trw8  oi'  btiitditigs  near  liic  laboratory  lo  inler- 
fcre  witlitheoiDpIoymciit  of  sunlight  "for  oplicnl 
l(ur|rf>3C3  Troiii  (Uwn  to  twiliglil.  Thi*  wc-at- 
orii  uiiig  c-onUiinit  no  ii-nn,  .'ill  the  ga^-iii[>ofl 
niKl  steam-pipes  being  made  of  braae.  Tliis 
wing  has  n  separnte  coLraucc,  and  can  be  iao> 

—  It 


JUIIK■K^T. 


K.  mv miry' mum ,  U,  rt'cvlrlnirnHiina;   il.  upt^tul  l<n*i«li[ii- 

lated  fVom  the  eastern  wing,  wliicli  coiitsin»  the 
large  tecliire-raoiii  and  the  elementary  !al>oi*a- 
torv.  The  vilirntionnreiAiilciiigfroin  Ihp  movi'- 
incnt  of  cIemsus  tin-  Ihiw  olivintcd  in  the  wxal- 
crii  portion.  Each  room  in  the  biiHvment  ami 
first  floor  of  Uie  western  ond  in  provided  witli 
brick  piers,  which  fire  no  Arranged  that  Inslru- 
invnls  pluccd  u|Xiii  the  8aiilh-wr:<t  or  the  north* 
west  L-orner  piurs  eun  cuminuDd  long  liiii.>8  of 
sighl  eu8t  and  west,  and  nonli  and  south-  In 
tb«  cculre  of  the  weateni  wing,  helow  tlie  floor 
of  llie  baKeinent,  is  n  eooHlnnt-tetnperalii re 
room.  This  room  is  at  thfl  base  of  n  tower, 
the  walls  of  which  arc  at  least  a  foot  from  the 
main  walU  of  the  bnildlng.  This  tower  riseR 
to  the  roof,  from  whieh,  however,  it  is  eiilirelv 
M-parilli.*.  Ill  lliie  way  Ihc  clfcctof  iJie  wind  is 
prevented  from  comnnmicaliiig  ribrations  to 
this  inner  tower.  In  the  lower  are  plact-d 
Inigc  Bhclv«3  of  sl&le.  -which  &crve  ns  piers 


sight  entirely  within  tbe  building  nearly  li 
hundred  fed  long. 

The  portion  between  the  two  wings  Is  do- ' 
voted    to    i*ecitatioB-rooin9  ond  cabinets.    A 
lectiirtr-roum  L»)>able  uf  scuting  ao  aadienix, 
of  iJireu  Ittmdred  is  placed  on  the  lirst  Boor 
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l>,  vlnalarl  K.pron.iiHu'anioni;  f. Il'^mi)' i  O.vpdcal  fvuuh. 
H.  Kiimriiril  laptun-'nMiin ;  I.  kciitniK  ■>.  ■pMlal  Invnilfftio 
raviDi  K I cbviulcol  tobanUur]' ;  It. mliiitioniwcs. 


the  eastern  wing.  Immediately  o^xr  it  is 
large  elementjiry  laboratory  sixty  by  sixty  feeL 
Connected  witLthe  lattvr  arc  several  rooma  foi 
special  investigations,  wliicb  do  not  require  thi- 
great  steiidineKs  uf  thu  western  end.  lmoi«ll> 
at«ly  beneath  the  lecture-room  is  the  workshop, 
together  with  n  battery  nnd  a  mercury- room. 
I'Ower  i«  eoiiveyed  lo  the  worksttop  Uiroiigli  ;i 
lar^e  tunnel  u-hidi  connects  with  an  ontsi<ic 
engine-tioiiHc.  in  which  ia  plaucd  n  tncnty-S 
horse  jtower  engine  and  a  seven  honw  [lowi 
gAB-oiigtnc,  together  with  two  dynaino-oleet 
cnf{incs. 

The  ground  npon  which  the  laboratorj' 
plaeed  consists  of  gravel,  with  a  subfitratum 
eluy.  which,  however,  in  l>elow  the  lowest  fuuu- 
datiun  of  tbe  InLiorulory.  The  nearest  str 
is  more  than  three  hundred  feet  distant,  and 
is  found  that  no  prejudidal  vibrations  arc  com- 
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riBitT  TI.0OI1- 
X,>piKa  under  lMliuv.rocin ;  Ji.Rrit-ti-iy  caMn^ti:  C  prrfo. 

UM-mom:  (1,  kgtHli]  tnvHtlitmilon  rv"in>:  II.  ulcvolort. 

on  tile  second  and  third  floont.  Tbe  arcange- 
mcnt  of  rooms  in  the  weMeni  wing  is  such 
that  any  room  can  be  entered  from  the  main 
hall  wiihoiit  going  tliroiigh  any  other  TOom. 
Moreover,  two  or  more  rooms  can  he  thrown 
together  if  any  cxperitDent  demands  such  on 
arrangement  There  la  gas  and  water  in  each 
room.     Provision  is  also  made  for  a  line  of 


IK  inn  ri.ooB. 


.\.    elpnwnrarf    labnnUAry;    It,  aitDitil    luimltciilaii    manw; 
V,  llbruFy :  I'.  dIdydIom  :  K,  plioto^^n^Mc  rhamWr 


municatnd  to  the  piers.     A  vr^sel  of  mrreur 
placed  ii|>on  them,  however,  shows  alight  eria 
palions  and  vibrations.    Tbe  shelvea  placet) 
the  iaolatcd  tower  are  steadier  than  the  pier 
This  in  probably  due  to  the  effect  of  the  out 
tilde  walU  of  tbe   building  in  cutting  off  tt 
surface  vibrations,  and  suggestn.  tlial,  if  tJw' 
future  bnildera  of  physical  laboratories  desire 
ideal  nteadincKR,  theysbonld  sink  walls  out«Jd« 
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tbe  building,  nnd  build  large  mnssoit  of  ittone  or 
brick  u|>on  Trhicli  piers  ror((elic>ite  UifltrttmcnU 
coiili]  l>c  plaoul.  TIic  coiKlitiotts  for  atcadi- 
DMs.  however,  in  the  .TelTerson  pbyaioal  liil>- 
orator^',  are  (iilfllled  ftiifHciently  Tor  praetitml 
pur|>oses. 

Tin.-  Iat>onitorv,  lo|{t'lli<"r  wIlli  itslifulingutiil 
liglitiiii;  arningi-tiit?nU(]iti(l  (.'ugincs.  cost  a  liuii- 
drvd  aud  GfWii  tlKnit<aud  dulitir».  'Hii:)  Hiini 
was  given  l\v  Mr.  Tlimii:!-'  .Ictroiaoii  Coolklge, 
on  eomtition  tlini  sovt'iiiv-Iho  tlioii^niul  dulliirs 
tnort;  sliotild  ix)  rniscii  for  ni.iinlftining  the  lab- 
omtot^-.  Many  frii^ndh  of  (he  iinivcreitj  con- 
trilxiteH  to  tiii»  nirotni-  f\iii<l. 

TIw  Inl»™torv  is  named  in  honor  of  Tliomas 
JviTersun.  l\w  aiiceslor  of  Mr.  Conliiipv.  ■lef- 
furson.  wliilc  iirosidenl  of  tlw  L'nitcrl  Slates. 
evinced  grpal  intcrcitt  in  th«  promotion  of 
univtraity  tducntion  in  Amcncn.  —  an  intci-ost 
wliicb  look  a  practical  form  in  the  foumlalion 
of  Ltie  L"niv«reity  of  Virjrinia  :  ami  the  seed  thn* 
flown*  il  wit!  he  seen,  ijcara  fniit  cwii  unlu  this 

d^}-.  .lollX    TltOWIIKIIKiK. 


EVfDEifCES  OF  It  BACHES   IN 
Cii\C/yXATf  dROUP. 


THE 


The  presence  of  old  )>eacties  abow  jjricseut 
wau*r-levcl  is  reaiillj  poret-ivwl  on  many  mod- 
ern Iskd  and  occnu  inai^ius,  notably  aivjund 
OreatSalt  Lake  ami  on  the  I'cnivinii  and  f'liitiaii 
coMts  of  SouUi  Amorica.  Thi?  evidence  of 
sinilBT  beaches  in  geoloRical  groups  cannot  he 
oonstdcrcd  su  dcciaivc,  nor  is  it  so  conapic- 
uonit. 

Ttiat  nioitt  of  the  atrnta  at  the  (Cincinnati 
group  were  de])osIt«d  in  ilucp  wuk-r  is  proba- 
ble. Tliey  contain  mimy  fossiU  whos«  modern 
relalirea  livi!  in  dcvp  ooiu,  nnd  it  is  not  likely 
that  it  WAV  difTvtv-ut  with  the  aiiL'ivnl  roriu». 
Brachiopods,  ciiistaoeaus,  bryozoanM.  polyps. 
are  all  itdiabiisnts  of  coinpura lively  deep 
water,  at  least ;  ami  tbc&e  forms  are  found  in 
extraordinary  abundance  In  the  Cinclnnatj 
gronp. 

Two  apparently  wcll-dctiued  slioi-c-lincs  hare 
been  noticed  in  the  rockti  in  the  vicinity  of 
Cincinnati.  One  of  theae  wa.s  Aral  referred  to 
l»y  Dr.  I-flekfl  xoine  forty  j'<'nn*  ago.  It  crops 
out  nlK)ut  thix.1-  hundred  feet  above  loir-n-iitcr 
niark,  and  is  character! xetl  by  the  dural>l»ell 
fowil  known  ns  ArthrnriB.  It  is  apparently 
to  this  horizon  that  MtUer  refers  in  tliv 
CineinHtUl  fiKarteiiti  journal  of  science,  i,  l!4. 
where  he  speaks  of  wave-lines  in  tlie  rocks. 
He  ftaya. — 


"Thi»«  wavo-llke  rock*  are  coinpowd  fii  »  inry 
1itri:(!  part  nf  fr«eini.-iiLt  ot  crinaldn,  principally  of  lli« 
UulcriKTiittuiimplcs,  aii(}appciulDitaretie<:uf«rui«d 
by  tbe  aetloa  ol  tli<t  v,-&vet  lit  Dm  bmUng  la  ntww 
the  animal  tkeletoiia,  luvl  tlicn  leitTliif;  Ch«in  in  riilges. 
as  U  to  mark  for  all  futuie  lime  tlie  cniirto  of  lii« 
«aTc«.  These  rocks  are  (ouiul  In  all  ilif  Mlh  nboitt 
Clncinnnti,  nnO  as  far  vast  as  Fl&lnirillr  |iiln«  niil«>|. 
A  number  of  fomils  arc  found  bvlow  (iKf  rncks 
tbat  htive  thnji  far  t>ai  lufn  found  nbuve  th«iu ;  anil, 
oti  \}\c  iil'htT  hanii,  many  hxxa  hti-tt  fnand  aliove  tlinl 
have  iioi  been  foiimllHrluw.  .  .  .  Tb^finalls  nliicharp 
eamin'iii  tri  boib  rlcTHtlonsctiinpriie  moic  tliiLn  half 
of  all  Iboec  fumiil  lielnir  tliesi.'  riHrks,  .Viiil  ytt,  on 
(urtb^r  «x»uiuin[i>>ii,  11  may  at>|">Br  tliat  Xht.  CAU«e« 
vhieli  l«(l  to  Ihp  fnrinatloTi  of  IhMe  wnv«ii  in  lite 
rocks,  also  cau^eiJ  s  c^'inldemlile  cb.inv"  iti  Hie  ani- 
mals which  iiibat>lte(l  tiinuciMn  nl  UibL  tnoc-" 

Here  the  probable  existence  of  n  shoi-e-line 
is  indicated.  It.  scem«  to  mark  one  of  tlioae 
jwHod*  of  elttvation  whk^li  ooeiirred  duiing  llie 
tle|x>aition  of  the  strata.  Tbe  fael  Ihnt  many 
fossils  are  fonnd  above  which  are  not  eonimon 
below,  would  indicate  a  serious  disturbance  of 
conditions.  —  &  cluingi^  which  cauited  the  ex- 
tinction of  many  previously  coiiimuii  species, 
and  allowed  the  introduction  of  a  few  entirely 
new  ones. 

U  is  at  about  this  horieoii  thai  rocka  bear- 
ing umrks  of  surface  water- was  Id  nge,  and  evi- 
dent traces  of  the  action  of  trielcling  water, 
are  found.  There  are  also  Indications  in  the 
rocks  of  the  rippling  of  water,  aiich  as  eouUl 
occur  only  along  the  margin  of  n  shallow  «ea. 
These  marks  have  been  dracribed  as  Algae 
under  variouit  names,  btit  their  tnie  ebamcler 
ha«  been  shown  by  comparing  them  with  modern 
marks  of  n  known  origin. 

A  second  ancient  shore-line,  aa  it  appears 
to  be,  civps  out  at  various  points  in  the  vicin- 
ity of  Cincinnati,  rrobably  the  best  exposure 
is  at  Lndlow.  Ky.,  along  the  Ohio  River,  op- 
po^iile  tbe  city.  Professor  Orton.  in  speaking 
of  the  waved  atmeture  of  the  rocks,  refer*  to 
this  locality  as  follows : '  — 

'* Tlie  rucks  eiliibitiiig  Lliisatructiire  at  tbe  iKiiiil 
named  IrUer-quarrieH)  are  ilic  uii:«l  compact  bt-dn 
of  tlio  fo«sllifei«fi>  limc«li>n«.  The  l'>->ttoTn  of  Ihe 
wave<l  layer  Is  generally  even,  antl  l>niiiuitli  it  It  al- 


wa]-s  fotioJ  an  ereu  bor]  o(  tihtX*.  Tlia  u|i|ittr  sur- 
face il  illvenified,  as  Its  name  suggosiK,  with  ridges 
nnil  fiirrowi,  Tho  fnlerval  l»rtw«Tii  tli«  ridites  varhm, 
but  In  many  Instance*  it  i*  shout  four  fi-fi.  Tlic 
Ijreacesc  thickness  of  thr  HiIko  ■*  six  or  *f>  xti  inches, 
while  th«  tloQC  il  reduced  to  uue  or  Ivro  incli'Cs  at  tttu 
bottom  of  tbu  fuFTPW,  and  sometime  il  entirely  dln- 
a|ip«ani"  («ee  Agon). 

•  Omloar  of  Ohi*,  ral.  I.  |t-  IH- 
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One  of  Uio.  cxplannLions  otiered  for  this  wave- 
fllriR-tiirt'  is  ■■  Uiat  lh<>  floor  of  the  Ciiicinrmti 
nKi\  yeoA  k[:1«<I  on  from  time  to  tluK*  by  waves, 
or  sirniUir  tnovL-mctits  of  ibt-  o<;ean-w,atcrs  ;  " 
lull  iL  seeiDB  jiiat  iiH  i>i'obahle  liiat  llic«(>  i-idges 
were  made  l\v  the  notion  or  wavc«  on  tlic  shore. 
'I'be  stratum  la  qi:k1c  up  of  rrnj^iucnts  of  criaoid 
sU-tns,  br»diiuiio<ls,  ami  olluT  forma  of  life. 
It  is  jUBt  OS  if  it  had  been  exposed  to  Ibe  ac- 
tion of  tlie  weather  snd  tlie  wiivfs  for  such  a 
long  i)«rIod  of  tiiiR-  t1i:it  n  lirtOHundwiis  roiiiicd 
of  crinoidnl  -iiid  sholly  fnigmonts.  It  is  well 
ktiown  tlmt  tli(>  cnntiiinnl  daaliing  of  waves  oii 
.t  siiore  nilt  soon  reduce  n  maun  of  shells  to 
ixtwder.  Dr.  l-eidy  mcntioiw'  that  while  at 
Atlantic  City,  the  bi'acb,  after  every  otorm,  is 
stiTWii  with  immense  nnmliem  of  shells:  in  a 
short  time  tliese  become  rediiecd  to  IVagmeiitii. 
mid  evontimlly  disujtpcm'. 

Rvory  oue  who  has  f:ollcclci.l  slidls  on  sea- 
hL-.aches  is  nwiirts  of  the  dilll(!utty  of  iiroeuring 
perPet't  S[>cciiticn3  after  thev  have  been  ex[)oaed 
lo  nttiioaplicilc  agencius  for  h  short  time.  Still 
in  some  iila<n>«.  iiot&bly  in  thi;  Bay  uf  Fnnd_v. 
tracks  left  on  the  mud,  raindrop  impreesions, 
traces  oflenves,  and  other  murks,  are  pre-served 
in  a  [perfect  stale.  Ac  tlie  same  time  it  seems 
unlikely  that  oiTpinic  matters  will  be  preserved 
fnim  (Icray.  l-or  this  to  iic  ittfectsd,  it  ia 
necessary  that  they  he  rovereil  almost  iinrat-- 
diatcly,  and  so  deep  th-tt  tbey  are  prol^'eted 
front  the  air  or  atuiosphent.-  chiuigL-s.  Uuth 
these  couditiuUB  —  the  one  iiceeHsary  for  the 
pi-eHervation  of  traoks  oil  mud.  and  the  other  lo 
entomb  ptrfecl  organisms  —  seldom  sccni  to 
Ofcur  at  the  miixx.:  \\\\v:  nn<l  in  the  Same  place  : 
cwnseqiiuutly  it  raivly  ballpens  that  in  tliu 
stratum  irhere  surface- marks.  bniTows,  and 
trails  occur,  jwr/ifei  fossils  of  any  sort  are  found. 
While  Iben  bole  surface  ofimiueuseslabsofroek 
maybe  covered  with  trails,  burrows,  or  impres- 
sions of  organisms,  no  completa  fonsili  are  pre- 
served. In  the  stratnm  above  or  below  they  may 
and  do  oeeur.  But,  wiiiU>  no  jwrfeet  spceimen* 
found,  frasmenla  inuitmcrable  remain. 
Jmall  pieces  of  cnnoid  stems,  frajjmenls  of 
trilobites  and  brachioiwds,  jiimbleti  together  in 
inextricable  confusion,  urc  the  only  mgns  of 
fossil  organisms.  Somcliraes  tbcy  lie  in  bt^ips, 
as  if  thrown  together  by  a  swirl  in  the  tide; 
sometime*  there  is  only  a  fragment  here  and 
there,  nud  even  it  shows  iiuinlatakable  sig^ns 
of  llio  action  of  the  wifalUer. 

Mud-craoks.  too,  evidence  the  fact  that  the 
surface  was  exposed  to  tbo  setioii  of  the  sun 
long  euoueb  to  dry  and  crack  the  deposit. 
These  oradtfi,  filled  up  by  a  subsequent  deposit 

•  rro«.  Pkllkd.  Be*!.,  t«si,  p.  u. 


ofnind,  remain  to  toll  of  tlieir  origin.  Thesv 
fossil  mtid-ersclts  are  fottnd  In  the  aamo  locality, 
as  the  bnrrows,  tnuls,  and  other  diirfncc  niui 
ings. 

Professor  Newberry,  in  the  -lieology 
Ohio.'' says  that  the  fact  Uial  tin-  ('inciiinal 
arcli  w;is  upheaved  before  the  deposition  of' 
upper  Sibirian  rocks  is  shown  by  Ui«  >4lntta 
the  upper  Silurian  terminating  in  a  featUcr-^t;v 
on  each  side  of  the  arch,  and  by  the  Dcvonisn 
boin^  HO  redueeil  as  to  render  it  doubtful  if  i 
ever  covered  the  top  of  the  rocks  of  the  Ci 
einnati  group.  Tbei-efoi-c  it  is  probable  that 
the  Cincinnati  arch,  "  dnring  the  iippei  Silurian, 
and  through  most  if  not  all  of  Uic  I>evi>nisn 
ages,  .  .  .  formed  an  island  raised  above  the 
surface  of  the  sea," 

If  this  wan  ao,  n  shore-lioe  would  mark  the 
conjunction  of  the  Iowit  Silurian  and  the  CM 
ton ;   and  along  this  shorcdine  wo*dd  be 
place  to  expect  to  find  such  umrkings  us  woul 
be  made  on  an  ocean-beach.     In  this  re^: 
Professor  Newberry  sajs,-'^ 

"In  Ailnmn  county  Uir  interMtEng  AlKO-rtay  .. 
inndc  by  ['rorcatior  OrCwit  tliat  a  part  of  the  COnl.-,, 
ia  fivrmed  ot  a  congloinerat«  of  well-Tounded  Hm*- 
■toite  |>eb1>les  and  warn  tossUs  of  the  blao  limesiotw 
jCUictaiiatl  group)  serl«8." 


1   v 

itv.^ 


And  lately  Mr.  IJ.  1'.  James  has  fo«ind  a 
slab  of  rock  near  the  top  of  the  rocks  of 
tlie  Ciuciunnti  gronj)  which  shows  well-mar" 
and  unmistakable  iinpressions  of  rniiKlrDp«. 
marks  whieh  eonbl  not,  by  any  |)o«*ibIlity.' 
have  been  made  and  preserved,  exet'pt  on  an 
exposed  snrfaoe. 

It  is  well  known  that  the  Clinton  giwip  of 
New  York  is  the  one  where  most  of  tlic  traiU. 
burrows,  and  beacb-markinga  have  been  found. 
Professor  Hall  says  in  regard  to  them,'  that 

"Tbcy  ncciir  in  En»t«r  or  leu  nuintwr  anil  pM^ 
fcctltiu  Ihroucboat  the  cntlra  extent  of  tba  sroup;" 
and  Lhfti  ilhid.,  p.  W)  "from  the  clisrscter  of  in« 
siirfii(.'i>s  c1  Ux<i  uronaceaut  ht^t  In  which  tliey  occur, 
I  urn  liiellned  lo  Uie  belief  that  many  of  th«tB  w«r» 
mnile  wlillu  Uiu  bed  was  expoied  Bboro  WBl«r,  sod 
most  of  the  ollicre  lu  very  shallow  wator.  In  many 
hietancoi  Uio  niarfca  ot  what  appear  to  b«  wODt^Iiaw 
are  still  proMrvod  unon  tli«  «iirrac«  of  i)i«  layof*. 
Th«Be  aiarklagt  havolxwi  reganled  as  a  lino  nf  bouli 
at  theperioi)  of  tha  UedinaiMiditdiii-;  mid  the  strata 
under  con  tide  rati  on  follow  in  imuieili^te  siieceMiun_ 
to  Dial.  |>erioi].  They  are.  inoreuver,  ataocisiwd  wit 
peblily  beds  which  wer«  probably  littortl." 

Thus,  if  the  markings  and  the  fossil  romai 
found  in  the  ('linton  are  lo  be  regarded  as  ma 
on  ox|>osed  surfaees.  and  if  ttieac  same  mo 
ings,  or  similar  ones,  are  found  in  the  rocks 
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the  CiDoinn»U  i;roii|),  tlic  mfurciice  is  just,  that 
Uht  uiurkiiigs  fi-om  the  laltur  liaii  tlieir  origin 
■■D(l«r  U)C  Minie  L'oiKlilioiia.  Them  i«  no  rcn- 
Bon  for  sMpposiog  that  tlic  Cirnnupsiti  Island 
was  not  siilijcct  to  el4>vHtli>iM  mid  ile[>re!tsions 
all«riiitit>Iy.  'ITie  evidoucu  \\vtv  yivcii,  siiowing 
Ibe  prvfienco  of  tbtv«  rormci-sLoK-liiu^s,  ^tceitis 
«K>nclii9ive,    ProbjiMy,  were  otlit-r  lucallUu*  ami 

I  other  groups  examined  in  n  eimiltir  maimer, 
wiindar  (acta  would  l)«  found. 
UODSON-HA  r  ESKIMO. 
Ix  Ui«  rvportnf  ttuilludgou-BiiyexploHugPXiieili- 
tioti.  II U  mitUid  th»t  the  oiil}'  UihabiutitN  of  lttiiliii>n 
Stnul  Mid  tbe  Qunlieni  iwrt  of  the  buy  xt\'  Ihp  E»- 
kiran,  wlto  bKve  bccomit  (|[|lt«  fAinitl.ir  wJili  Utu 
w*y»o(etv1lizition.  The  (*mill»s»r«  gninil.niotlicr* 
having  nmljpmorv  than  two  vrllircc  children,  nlilcb. 

txtt  cnn*eq »<»)(.->;  of  iLc  kbtcncc  of  fotiOAceuus  fomj. 
an*  Buckled  liil  ilirce  or  (our  yean  of  age.  Tho  niitii* 
bcr  iif  Estdmo  appears  tn  bo  lUminiiiliiitE,  m  t1ti>n» 
arc  nhnodanl  tritrennftlivir  former  iirrat-iieu  In  force. 
About  all  inil'-*  wmlli  of  I'ofl  Burwoll  ar^  ill*  xv>- 
maiiu  uf  n  Ur|to  avttl^mrnt,  with  lubtcrraiieaiidvpll- 
inK*.  fn  a  fair  slat4^  af  |>r»j<>rvatf(>n,  wIrto  n'mnlns 
of  8ton«pots  uid  impUupfit*  ncv  mixed  with  iliutc 

■  of  more  modern  dMi'.  At  Pori  De  Buneliervilk  ills- 
tiiict  rcrualni  of  a  ri^ry  nticinnL  K^klmo  cunip.  In 
th«  form  uf  huips  am)  clinics  of  i*loiir».  irc  fount! 
oil  a  ralHil  Iwitch  at  Ihe  lieati  of  nlut  liad  bven  n 
crtn*  when  th»  wa-level  wa«  atxitit  itilny  fn-t  liii;lii»r 
tlian  ai  pivMiil.     .M  iLn(il)i«r  place  in  thf  «.im«  vkiu- 

»)tf  ore  nuHv  iri'iilcm  romattis,  consisting;  of  ring*  nf 
l4)nt.«lone«,  Mverat  r«claiiKTdar  walU  a  f<;*  fed  high, 
ami  oocAf*  of  a  Imm^IiIv?  form  about  »lx  f^ct  In  lieigtit, 
•nch  a»  arenov  ii»cd  for  atorlii^  moat,  or  »ft  hidliiK' 
ptocra  from  wlilcli  to  kill  ZAvat.  Amiiiicl  Pnrt  La- 
perrt&rp,  alio,  cniiipinx-placirK  *nr  fonml.  whlrh.  from 
tliAir  tfbtTBtion  abni-«  tbe  Bea.beach,  the  ileoayeil 
natun  of  tbe  larger  boun  lying  alioni.  and  Hil'  itiaii- 
it«r  tn  whld)  the  cirelei  of  «U>tii»  ar«  rMnbfdil^l  in 
utoM  and  ororgrown  with  lichflin,  mu*t  ho  from 
i>ne  humlml  lo  three  htitidtud  jeNrs  old.  Still  looru 
aucieiil  Eskimo  worka  arc  di«covensI  In  cho  volley 
irhkli  coiiiu  diivrii  to  the  iKtod  of  the  harbor.  Those 
coDtlut  of  a  roK  of  stonn  ruuiilng  athwart  the  lirook 
at  a  O'Ltracleal  part  of  the  valley,  whk-Ji  would  be 
aulcable  fur  the  Kakinio  tnccliod-of  iraut-fiabiiig  If  the 
aaa  won-  effihiy  fi-r^t  blghvr  than  It  Ic  at  pressnL 

Along  tlip  Labrador  eoaat  the  Eskimo  Rather  in  Hmall 
MttlemmU  round  the  MoravUn  iniMion-at.tiioiiB; 
Kain,  ifith  a  population  of  about  two  butidroJ,  beliiK 
tbe  lari;eaL  Hero  Ibcy  ari^  edurittcd,  and  thti  min- 
einiift  are  ne1f-aapporllii|;;  the  aiisilonarii-s  niipplylnic 
th«  EalciJno,  punjiaalng  thrlr  ratch  and  shipping  It 
lo  Ixmdtin,  and  coonmunicallng  with  Nen-fuunillaii'd 
daring  the  tummer  by  a  mail-aieamor  ivbi<-Ii  m«ku« 
occaalnnal  trips  as  far  as  Natii.  T.leiit.  (iordun  glvM 
Ihe  E*klmo  Ihr  highest  character  for  hotjesty  and 
docility 


PHYSICS  IN  THE  SCHOOLS. 

PnorKfMOkWKADhaspnblUhcd  Ihc  replica toacU^ 
cular  dlstribiiiml  by  the  iiominlwlviier  of  cducatloii. 
Ur.  John  Eaton,  in  regard  li)  lite  beat  mciliod  of 
t«acbliii;  ptiysla  iii  the  secondary  school*.  The  ceii- 
eral  fnitu-eiiition  obtained  (ram  tbeM  replies,  whk-h 
arc  from  liI)^h-scbool  teacbers  aa  well  sj  from  college 
professors,  i*  that  a  ct^rtain  amount  of  laboratory 
worfc  in  phytlet  U  detlrabl^.  Very  f«w.  howprer,  <d 
ikih  teachers  who  bare  replied,  can  appai^^iilty  n(>i;«k 
from  actual  e.iprricnoe  of  ibc  adiantaKV^  »(  tlu:  lab- 
oratory method.  Within  a  quarter  of  a  century 
there  hai  been  a  marked  change  In  the  rlewsof  tboie 
Hho  bavo  eiitor«tl  u|K>n  ctialni  of  pitytlcs  In  our 
various  ci>lli-gm.  Tint  itarllcr  profossort  of  *o-callod 
naluril  philosophy  looked  at  their  subject  fmm  a 
fini-llbMary  point  of  view,  and  did  not  deseend  Into 
tbe  laborious  arena  of  the  laboratory,  where  their 
lialf-brothcn  tho  chemists  bad  long  preceded  Ibem. 
To-day  there  are  phyalelsts  who  laugh  at  itie  old 
method  of  leachins  phy.ilcs;  And,  although  we  are 
somewhat  conscrvat Ivp,  we  also  Hr«  tempted  lo  in- 
diilxi-  iu  a  sly  Isugli  in  our  sleeve. 

Tbe  problem  of  ihe  iwat  method  of  leacbliit;  plija- 
los  in  the  tecuiidary  selioois,  however,  ean  only  bo  a 
faint  mflo<rtion  of  the  rasthods  adopted  In  tho  tinlv^r- 
■itice.  Wc  an  Inclined  lo  believe  thai  it  should  aim 
to  be  a  faiiit  rifQvvtion,  —  poput.ir  lectures  tor  stlmu- 
latiiiK  the  i  niacin  a  tion  of  ilic  boy,  and  rough  ex|irri- 
mcnts  fur  tho  masses,  lii  ordor  to  train  tbe  KieiittAc 
Instinct  and  the  juwers  of  olnervaKou. 

Tlie  reiKirt  cuntaini  valiiAbte  infonnalinn  in  ri'gard 
to  the  teaching  of  physlct  in  England,  Cormany.  and 
France.  The  general  liDpnusloa  gained  from  tbis 
ropoK  is  that  the  neir  mccbodi  of  t«aehiiu;  phy^iics 
have  not  been  adopted  iu  a  lar^  onoiitib  uunibiT  ol 
cases  to  warrant  any  coiicluslotis  from  a  study  of 
those  cases.  Tht^  training  of  teachers  is  ^te«dily 
imprnviug,  nod  every  year  our  roUi'zi's  and  uniTrmi- 
ll<H  send  out  in?n  imbued  with  modern  mvtiiods  of 
laboratory  iiistiuction.  These  men  must  liave  ■ 
ntark«d  inlluence  ou  the  future  methods  of  leaehing 
physics. 


HALLUClffATtONS. 

WiiES  a  patient  is  hypnotised,  be  Imagines  that  fae 
te«n  all  things  aa  Uwy  arc  suj^BStml  li>  him,  protkled 
beis  ahcalthy  subjoci.  But  In  these  iialhtcirialions 
a  person  who  has  lost  tha  chromatic  sensibility  can- 
not be  made  to  see  suggasted  colors  to  which  be  is 
naturally  blind.  If  tbo  achromatopsy  be  liniiretl  to 
one  side,  the  left  for  Instance,  and  the  hypnotised 
subject  has  the  rii;ht  eye  closed,  he  obstinately  af- 
firms Utat  ]i«  docs  not  Me  the  su^i^slcd  color,  and 
cannot  lie  made  lo  see  It  nntll  the  right  eye  Is  opened. 

There  Is  a  second  thing  whkh  shows,  belter  than 
the  pn^cti)  inR,  that  bailucinalioii  and  utrnxation  iiave 
tbe  same  cerebral  origin:  It  li  the  property  whieb 
li  all  nclii  story  Images  have  of  provoking  the  same 

Alxlnwt  of  an  srUds  by   Blurr  and  FliRt  In  Uim  Bttmr 
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AflccU  of  contrut  n<  of  ■Pntatiori.  Taka  »  Mrdi 
while  oil  one  side,  aiiil  lialf  gKcit  aiiit  liiilf  wIiUr  oii 
LliQ  uLher,  nllli  ndol  lii  1)ir  crulrr  of  csdi  viik'.  to 
hall)  lb<!  alirnilitu.  Unok  Rlcrnilily  at  the  greiMi-aiid- 
irhiWiide  foraniinute,  ili«n  turn  the  cant,  and  th« 
half  con-Mpo  Dili  III;  W  lh«  ei^ix*  "Hi  tinvn  n  nul  Ihil, 
anct  the  ulhor  half  will  Iiato  a  coniplemniilary  ^'rrrn 
lint,  Thr  ninopciiti**  reJ  Ima^e  has  <l*roloppd.  by 
inditcti'Mi,  tlip  gvueii  ^ii^ntioti  in  a  jmrt  ff  the  rjv 
wlikh  hail  b«ua  hnprcmcti  only  by  wliiti;.  Tlio  "amo 
icsults  urc  ohtaincJ  If  tlio  mihjed  bo  liy piioilccd. 
'Hic  rxpcriinciit  will  fnll  i(  ilie  suhjrcl  l*  blind  to  tlit 
Eii|i;^Btpil  color.  If  a  stitijrrC  iit  hliiid  Ut  a  OTtiiiii 
color,  ti  iwctiliar  ra«o  r««iilt«.  Oii  giving  lilni  the 
li al I iici nation  of  gremi,  the  sensation  of  reil  cannot 
b«  lniiiici?d;  but  In  ^Ivln;;  iho  halluoltialion  of  red, 
which  he  call  Bta,  the  imhic'd  nenaalion  of  gnnn  (to 
wlildt  ))«  I*  blind)  i*  prndui-oil. 

Tlio  pnxluctiuii  at  citn^t-uulki!  Iiiias''*  '"a  normal 
pb«noui«iii>n:  an,  inallhalliii'iiiHliiiriiiffhli'.b  Ui^l.  nccr- 
tahi  tliiir,  a  ironsccuUrc  Iciiise  follows.  If  one  cauacs 
at'^'t^icni  in  a  lirpiinllved  mile  lo  kwiic  at  a  »'|uarc  of 
wblt«  pa|)t!r  wllh  a  giuiiit  In  tho  cftlll^l^  Nti(gp»U  that 
the  iiiiiLnr^  is  n'H,  anil  ihon  Riiddvtily  pr^setita  a  «ec- 
onil  iirni1nriu]iiAre.  the  subject  will  sn;  ih&t  the  point 
1>  titrr.iinide.|  ty  a  colored  rtijunro,  utld  lh«  color  will 
nlwayft  be  llii;  coniiiti^iiKntary  ol  tho  one  »«ggoetcd. 
This  complrmtrntary  color  in  lite  negative  Image  loft 
by  the  IralhicIikKliun.  Il  laAta  only  a  short  tJniu,  thdii 
becomes  rDao-il,  That  similar  phuti'iincna  are  «l>- 
servwi  in  iho  norma)  condition,  mny  lie  proved  liy 
tb»  following:  It.  with  ilii>  eyes  sliut.  we  keep  the 
Image  of  a  bright  color  In  uurmiiid  n  long  lime,  then 
open  Ibem  ixiildcniy,  InDkinp;  upon  «  while  «nrfiic«. 
«e  will  then  ero  for  x  nhutl  lime  llic  intAgt  we  wcm 
conliriiipUlItiK,  but  of  a  cumplvmeutary  color, 

The  followlni;  mont  ciiriuii.i  rNprrimrnt  iiprin  thft 
mixture  of  hiin£lnnry  colore  helps  to  prove  llir  iam" 
tliini:.  Place  two  S'luiireiof  dlffereitllv  colored  paper 
at  BOiiio  dbiatico  ii|h>ii  a  Uibia;  ihcti  |iUck  bt-fore  the 
eyeap)at«  of  glnia  inclinml  in  inch  a  nuirmnr  thai 
llie  whuh)  of  one  cant  can  iMssen  directly,  and  at  iho 
aaiiM  tliafl  a  r«flectod  tmai;fl  of  the  second.  One  can 
•nrj  readily  Mtiw  the  two  paper*  to  »nperpoae,  and 
b«comi'  mixnl.  ]f  wv  ithim  a  hypitotixcd  pnlleiit  the 
■a.mc  thintti  niibiti inline  blank  cards,  aad  siiggcxting 
colors  fur  em^.h  rant,  limy  Yrill-appcar  mined  to  hint 
in  the  laint^  ninnncr.  The  nvccMary  cuncl union  fniin 
Lhia  RMiua  to  1h-,  that  tin  Unci  nation  of  a  color  U  a  snjc- 
geated  aen'stlon,  having  Ihe  same  cerebral  ieat  a^the 
re&l  aeiuallou. 


TflB  OYSTBH-FlSltF.RY  JN  CONNECTI- 
CUT. 

TUK  foitrUi  aanual  report  of  tli«  8h«ll-6sli  contmls- 
sloMrs  of  the  statA  of  Connecticut  wa«  recently 
ttsued,  aiul  coiitAint,  In  coneiM  form,  much  useful 
information.  Id  Ita  record  of  bcnoSt*  accrued  to  tbc 
sulc  by  iLsajstem  ot  owiteraliip  and  modante  t&sft- 
tion  vf  oyatcr-plaiiLini:  xcoundH,  !t  offora  sreai  «n' 
oouragt'inrni  to  Ihote  who  would  inslitut«  Id  each 
atate  *yMt«iiiaLic  builneas  methods  hi  connection  wllh 


lbl«  cn«  of  the  most  hiipottant  of  all  ouc  fiahery 
intereata,  We  have  before  referred  to  the  Bysttm 
Mlo|ilcd  hy  \hr  cniiimiwiou  in  mapping  and  deter- 
mlnlnR  pcrmancni  bounds  for  the  naiurni  hi-di  and 
Srotind  a\Allable  for  planting.  The  survey  of  thv 
nntiiml  bt.ilti,  which  nrc  open  to  all  oystennen  under 
certain  restrict  inne,  hnn  liwin  com  pitted.  Tliey  coin- 
priiO  '>,S((5  acres.  The  total  (ircji  of  plunllng-gfotinda, 
dc-Mpinlvd  for  occupancy  by  the  c.iiniiiis'ion  sine* 
iU  or^ani  III  lion,  is  <-VM«  aero,  which  have  nvtl«l 
to  the  Mate  £o|Q.ri(IO.  AddInK  lo  this  ibc  area  pre- 
vloualy  deilyiiiited  by  ilic  seaside  towns,  and  wc 
liare  uv.-r  ■TD.niS  nrn-«  now  umler  tlie  tcritrol  ut  ln- 
dlvidnals.  of  which  I4.(}IMI  aci«>  nni  ntidcr  cultiva- 
tion. 

The  total  number  of  ins-imylug  ciililTSlors  In  1891 
wu  8S5,  of  whom  IS  own  oach  Hire  acre*  or  !««,  KS 
lietwe«»  five  and  twenty  ac^ret  micb,  and  332  own 
twcnlv  itcruA  or  mon:  each.  The  aiuuuiit  of  lax  lev- 
ied, avcraaiiig  tcii  ccnls  per  acre,  was  ahauL  $0,600, 
of  which  lesi  than  fiju  arc  dclinniciit.  Tfiii  U  u\- 
llirii;  in  comparlsoti  wlLb  the  local  taxation  of  ^round.i 
under  town  jurisdiction.  Kleven  linndred  acres  ot 
grounds  in  ihs  ataie  of  Khudo  txland  pay  ii  lax  or 
reut  of  a  hundred  dollars  per  acre  In  that  «tAte.  Hh" 
Connecticut  comml anion  hiu  not  valued  ground*  for 
taxation  in  cxccjs  of  Hfty  dollars"  per  acre,  though 
landa  have  been  loportcil  sold  during  tlic  yegu*  at  from 
two  u>  »ix  times  itiai  amount.  It  la  obvlou»,  Ihon- 
fore,  that  Uiu  micuuragemenl  given  by  the  slaw  to 
those  employed  In  thi«  busioKM  In  very  Krrat.  The 
bujiln<^e.i  Ia  Kteadlly  growing.  There  are  nlri>ndy  ovee 
thn^i  hundred  ullln|!-veM<>]a  and  forty  steaincrM 
employed,  the  latter  wilh  an  aggregate  eap(k<?ily  of 
:!f),7:M  btiihels;  nndswcral  mor«  atcamors  arc  being 
constructed,  The  llril  alcumer  was  eniployr<l  Icaa 
than  leu  years  atco. 

There  haa  bcon  a  very  considerable  Encrrjiac  in  the 
»ale  of  trocd  oysters  and  stock  to  nclgbborina  stales, 
and  aUo  in  the  (txportailon  to  Great  Urllnln,  0;a- 
tenforntport  nru  packed  in  barrels  containing  MO 
four- year  olds,  or  I  ,W)t"  lb  re('-y»ai-i)ldi'.  ilic  doep  valve 
down  iLiid  pressoil  ver^  solid.  One  Ami,  exporting 
10,000  barrel*  a  year,  has  never  lou  a  bushel  bjr  long 
passage,  bad  weather,  or  other  rau^cx.  Slaiiy  u« 
■hipped  to  California  aI«o.  Accumte  ftatisticA  are 
not  available,  as  the  oystermeu  seem  to  ifsent  Id- 
qulrles  as  an  interference  with  Uieir  privait?  business. 
In  llie  course  of  lime  they  will  probably  know  Uiitir 
uwji  iutoresti  better. 

Thi)  chief  injury  sustained  in  (he  business  is  from 
•tar-flsli«a,  which  doslroy  the  young  oytiers.  It  is  eitl- 
mated  that  over  Hfty  lhou«and  bnahols  of  Kmu  vtns 
doslroycd  ta»t  ye.-ir.  They  are  nioat  ilosl  r(ictir«  in 
the  cooler  wcaihor.  In  Jnlyjind  Aiisual  lliey  fortn 
Into  grctt  bunches  or  rolls  for  spawnlnnc,  luid  lie  iiuiet. 
In  nomc  locttUHea  there  were  few  or  none.  In  olhci^ 
such  muUiliuIvs  as  had  not  lieon  H^en  for  many  yeara. 
Il  has  been  Biig^vsled  that  the  state  thould  {uiy  a 
small  bounty  for  them ;  and,  a§  they  are  worili  soiim- 
thlDg  a>  a  fertilizer,  the  »le  would  partly  reimburse 
tlte  outlay-  The  receipts  of  the  comuiiBsion  wer« 
*IS.Tfll.Hl;  ths  disbaisemonls.  ft»,3-*rt).lV. 
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SCARCITY   OP  UVISO    ORGASfSMS    IN 
TUB  AIR  AT  UIGIi  ALTITUDES. 

Is  ihe  Goneva  Archiw'  'lea  m-imcei  fur  November, 
tH$4,  Mr.  FnuUr-riuh  tiiu  tin  nrtkOu  iipcm  Uin  nuriibr-r 
of  living  orgxnUnifl  in  tlie  Air  uf  tli9  Swiin  Atps.  Ho 
shows  that  the  cxporlmi^iitl  maite  by  Puleitr  in  I8UU 
Upon  the  tiLiav  Mitjoci,  ami  iHtcr  Uy  TyixlAll,  an 
UOMtit/ACtory  bcciiii-.'  of  the  HniLtll  Mnouiit  6f  »ir 
Allorad,  am)  Ix^c.iufti'  U  bi'ciiift,  (toiu  ilic  results,  ibat 
lli«  ucrm.i  WPn-  mil  ilcslrwypJ  fniiii  llie  huuiUnH  whii^li 
•Kta  tisiid  in  llii>  experiim^tiL  Othrr  nlpseiviT'i  li4»fi 
founil  a«toiililiJng  (jLiiiiitllieft  of  genui  In  liigh  attl- 
tndea,  and  hi  nil  iliose  ua^-s  U  snenii  very  probsble 
Dint  IliR  li(]ul(l  wa»  nut  tlturnut^hty  stirrilliti'-i]. 

In  Fr*iiilorfdi'i>  e'<periin>>niji,  by  ttiCMin  rf  a  pnM- 
abk-  tilviuij-puin|],  uir  waa  pumpvd  at  lUu  ratu  of  a 
baniJrcd  ami  llflT  litres  an  liour  throiigli  a  sraall  .LibiA 
tube  witli  n  cipillary  cnil.  Tills  tntic  was  slupiird 
with  a  (Tad  of  s|tuti  glain  lu  leuin  any  Hoaiing  pur- 
llcleit.  Kacli  wail  wa«  then  jibcfil  viilli'v  in  llie  /iifiriN 
Inn.  Liktur  lif  ■Lill  furllior  inocliritMl  tliin  int-l.ltoil  by 
iialng  tito  tubo  llironsh  •vhicli  tlii'  air  iva^  immpeil  as 
aciilluro-uibc. 

Ur.  Frciiilnrtcli'*  ino*L  reliable  (^xpoHm<inta  wcw 
made  io  ibo  lummeri  af  IS^  aii J  iaS4.  Oii  tbe  12tli 
of  July,  1SS3,  at  lIlu  Ik-IkIiI  of  ;i,20l)  metres,  lii  300 
lltrc-S  of  air,  ini  lifr  wai  fonnd.  Aicnin,  on  Aiiir.  9, 
«1  the  hflyhl  of  'J,IOUnii!trc»,  lie  tllcorcd  bUO  litres  of 
atr,  and.  on  tbe  n«xl  day.  WH  litres  on  the  «umni|[, 
of  a  DPlgbboring  mountain  .■^,»70  iiiPtrM  liigb.  The 
flitj>ring«  frvnn  thpsn  l.wn  ivprn  sown  in  a  broth  of 
b«#(,  but  sbowe'd  uu  signs  of  life.  At  Scldltlioru 
(y,<n:iip<!tr«a),  Au;;.  A  l.^'  Utro  of  air  wem  fil- 
t«rvd  and  town,  bnt  \\k  fluid  <litt  not  craM  to  lie 
limpid. 

In  presence  of  llie  iiogative  rcHOlts  of  lf«!j.  lie  de- 
t«rniiii4!d  not  uxronnm^  liimndf  in  18^  In  llie  limit  of 
Viernal  mmw,  Inii  to  ebnm<?  ■inno  jilnw*  niorr  ai-cws- 
Blblo  to  Die  germs  of  the  nlr.  On  the  Aletaeh glaekr, 
July  J*  and  17,  at  a  height  of  2,0UO  meitL's,  lie 
pumped  'J,000  Ittivii  i)f  air  thi-oiigh  xiK  wad*.  One 
of  tliv  wads,  nflor  a  rcHt  of  Hf  loi^ii  ilaya,  gav«  blrlb  to 
an  orgaiilam  of  tbe  family  Tintiilacea,  and  anotlicr 
coutalitcd  a  microuoc^cus,  nliidi  may  have  liern  ac* 
cidcntalty  introduced.  The  second  series  was  carrlcMl 
on  almve  snuW'level  in  Tbeodule  pan  (3.^140  metres 
abui-«  tca-levelj  on  LiL<>  Utb  and  7lli  of  SejXembnr. 
But  in  :t,00O  litres  of  air  In-  (v^iitd  find  bill  oiio  bac- 
l*rlitni.  Tim  extreme  piverty  of  th?  air  at  these 
heiglil«  is  milUcienlly  proved  by  llioe  Hijurcs.  WliiU- 
these  extieriinenti  wvre  K-^iii);  on,  the  ditji  were  clear 
and  tbe  whid  llsht,  both  clrciim stances  faTi>rBblo  to 
the  gnivtth  of  inlcrcilies. 

Ac  Nieseri  (2.3l]d  :iii?li'<"i).  July  31^  and  211,  rain  and 
mioft-  fell,  and  r«nrtpred  tbo  work  very  eom plicated, 
Eoahing  Iho  wads,  and  elieeking  the  work,  *a  that 
not  more  than  i^)  Hires  were  piiinp«'d  tbrongli  rittbt 
wwts,  atl  of  whieb  worn  sown  at  Berne,  .Inly  *J7.  On 
Jitlj-  St*  llie  lii|niil»  sown  wllh  \-ko  of  them  were  in- 
fected witli  a  ]iei;ullar  lon|;  bai'illini,  never  met  wllli 
exrcpt  ill  llie  air  i>f  Dt-rm;;  tbe  next  dny  another  v&s 
Infeslcd  with  iLu  Mine  tpeclot:  a  fourth  gave  another 


bacillus  :  and  Aug.  1  n  mould  uppeai'od.  Finally, 
about  Llie  first  of  Seineiuber,  a  last  conserve  brouglit 
forth  .1  niinil>il  after  nix  weeks'  Im'ubation.  Tbe  two 
Dlbers  remained  xterilti;  atid  hfnce  wr  have  a  inini- 
muin  of  four  rnierubw  from  800  litres.  W»  my 
mlnlmuni,  because  it  is  possible  that  more  than  wiv 
(■erni  miy  have  been  eait;;ht  on  tb(».e  lilters  which 
prodiici-d  germs,  lu  Bnollit.-r  trial,  July  31  niid  .iU)t, 
1,  lie  filUitd  l,7J!f  litres  tbiuu^b  llftecu  vatl!,  in 
whieh  \ta  found  four  biirterla.  In  reducing  llie  ii-- 
snlli,  we  find  Ibsl  we  Iinvc  hi  tbc  air  near  Nli-Jen 
between  three  and  four  bacteria  In  a  cubic  metre. 

Tbe  riclinesii  of  the  iiir  in  this  region  U  easily  ex- 
])Uinnd  liy  the  locality,  the  mounlairi  Udng  iiiualcd 
on  ilip  hnrler  of  Labo 'fliun,  and  siirrnundcd  by  a 
number  uf  (owns,  Iteaides  tbls,  a  -iniall  amount  of 
renetatlon  Id  found  OR  its  sumiuil.  It  seeuB  thai  tbe 
purity  of  tbc  air  la  tbon  high  allKudri  b  due  k>s 
to  tbe  lielglii  ilinn  to  ibe  lack  of  a  productive  home 
fur  tbe  Krnwth  of  tlie.ie  organisms.  From  these  ex- 
periments it  tennis  [lerfei'tly  jiroper  to  conclude  tbat 
th«  mountain  nlr  Is  miicb  purer  than  that  of  tbn 
lower  regions,  and  even  more  so  than  has  been  su{v- 
pnied.  Indeed,  it  Is  aurpsiBcd  in  purity  only  by  that 
over  the  ««a,  wind)  ComTnander  Murenu  has  shown 
to  contain  only  fire  or  six  microbes  to  tcu  cubic 
metres. 


RECENT  PROGRESS  IN  ENdNEERlNG. 

SiH  Fitiuiuut.'K  BiiAUWRi.t.,  in  his  iiiaugunil 
luldrens  at  the  recently  indupled  prealdoni.  of  ih«  Brli- 
isb  inslilulioii  of  civil  engineer«,  called  atunl.jon  Ia 
the  Krvat  pro;;reMi  made,  during  late  yeiirs,  in  varimia 
dcpnriiucnls  of  engineering.  Takine  up,  flint,  )lii! 
luatcrlals  of  conAtfucclon,  he  noted  the  enormoua 
gain  in  tbe  ecmioniv  of  iirlik-maklnK  by  the  intro- 
duction of  brick-niakiuK  inacbnii'ii  and  Uie  conlinu- 
ous  kiln;  llie  improvement  taking  place  In  Uie 
making  of  artiflelal  stonos  now  enabling  l.hem  to  Iw 
pro.liieeti  with  uniformity  of  iiualiiy,  and  of  such 
diinibiliiy  a*  to  eo»>tttii|n  tbeni  ■ucci'Siful  rivals  of 
natural  stones.  Tlie  use  of  woi)il  Is  steadily  decerna- 
iiiK)  partly  in  conaeiiiienee  of  Its  Acarclcy,  and  of  lis 
nufltncs*  (or  une  where  lonRlludinal  ntrMaci  are  to 
tie  encountered,  and  partly  Ihrougb  tbc  inlroductlnn 
of  tlie  other  inalerlals.  which  are  now  made  at  less 
eost  llian  formerly.  I'ru^r4«i  Is  10  lie  expected  in 
the  dlreclloD  of  improv*d  prowsn'K  for  llin  preser- 
vation af  litnher.  Asbeaiut  paint,  s«  used  on  Ibe 
buildlnt:*  of  tbo  proposed  Intemnllonal  in<-en(iu»« 
enhlbltion.  bus  pnmid  a  iufcguard  in  Ihnt  case 
n^ainalfire. 

Tbe  inodvni  processej  of  steel  mMiiifaitura  arc  fur- 
nishlug  masses  of  ononnnns  raajniitndo,  and  of  |ET«at 
unlfonuity  of  quality.  Tbe  proecsses  of  Siemens 
and  of  BcssBuier  are  now  supfilyln^  such  iioels; 
wlille  the  method  of  Thomas  and  (iilehrist  is  ^ler- 
milllng  Uie  use  of  ore*  fofmerly  gulte  inaftplieable  lo 
such  purpoaes,  Th«  cost  of  ca»l-lron  Is  decrr^isiug 
with  the  coniitrucllon  of  Urg'*''  fnniauen,  and  thd 
use  of  more  highly  heated  blast,  and  with  a  hitter 
understand  lug  of  the  ehemlstry  of  the  process  of 
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mluctloti.  C'oj>pef  u  tlniliii^  new  and  iniponmii 
ii|>)ilIcaUi)ti>  iti  ilw  nflw  ulloyB,  pho»plior-broii««, 
niniit^niir^ic-hr'intc,  and  other  ooin positions. 

Tlio  nrortdng  of  h««ry  inu»««  i*  ilcmaiidliig  the 
(-r>(i)lrucl!on  of  lugcr  iiMQiatr* ;  and  It  l§  bocoinini^ 
*crn  lliat  li){lit  Bt«am-liaiiiiuerR  ate  actually  Injurious 
U>  tiir  parts  forgeil  by  iIh-tti.  Tiittiiij;-machiitfS  arc 
now  In  dally  use,  In  ttic  hamlt  iif  iilic  tinginitir.  lu 
ileWrtaiue  the  nxaint  value  of  lli«  m«lnlfi  pmiMitii-i)  [«r 
uM  III  his  dMlgns.  and  to  exlilblt  Ibc  strengili  of 
c<iinp1et«(l  mem  ben. 

Ln  brldgc-fonitmcljoii,  lliR  SC  hnnis  lirlilgx  vras  a 
nave]  ileparturn  In  tlio  lue  o(  ste*l  In  compcMiion ; 
an<i  llic  Nflw-Yoik  auil  ilruoklyii  Uitlne  la  au  uiniiilly 
Biuc^ecfjil  e.KanipIo  of  application  of  win;*  (or  s'w- 
[Kjoaluii  iivrr  lonfi  Bpniis.    The  new  bridge  over  llir 
Porlh  cxIiIIfIIa  iiill  aiioLliitr  iinnlBni 
novellj  hi    it»  grHal.  c/intllen-in,  llin 
ouJy  known  pxpeillcnts  for  bupms*- 
fully    Rpnnnlng    8i>i-eni««ii    hun-driMl 
f««l  with  a  rigid  slnictun-.     In  rail- 
road and  canal  conn  met  tun,  lliv  li- 
ralrj-    botwoeu   the    titn  tiysiein*   ot 
trnntponALluti  i.i  best  illi»initc<l  by 
tlio  enomious  cnnala,  now  In  pragrvu 
anil  pixijiOKd,  to  connocL  oiwan  wllh 
oci^n,  iind  lea  willi  *«ii,  imil,  tu  in 
thpcaneor  till'  Hani^lK^lprahlp-cnnal, 
Lo    lakA    uciMn-goliig  ahlp4  Into  llii> 
intrrinr  of  the  counlr>-.     Thi*  led  to 
III"  Mudv  of  harboi--coii8lnictlon,  and 
r«r«n.-ncc   to    llic    nieLhoilt  of  inak- 
ini:  anil  liamlliiiK  til<H:lca  of  itiiLMini)* 
welgtiing  tliroi-htindn-dand  Ally  tons 
«wli,    In    Ctir'  building  of  llioir  sea- 
w«II»,    A  new  and  greaHinprovi'nu'ni 
III  ibe  methotli  ot  »npply  t\f  air  f..r 
ruplratlon,  lo  Ui^- wnrlcmen  sPtit  iiiNi 
Lbc  depths  during  lliu  vpvrutions  jiut 
r«f«rre<l  lo,  b  llmt  of  abtfirplion  of 
exhnhHl  carbonic  ncid  by  a  W»k'  salt, 
and  llie  InLroducitori  of  oxygen  fmni 
under  compri'iiion    in    iniall    tnnhs 
(uirriml  by  lIic  iliv«r.  who  is  tlins  >niablcd  In  reinAin 
niidvr  wat«r  for  considerable  porWU  nf  time.     In 
tunnolllng  in  red  sajidetune,  a  apc(-d  of  from  t«n  lo 
[Qiirtoen  yards  per  day  it  altaiiiuil,  and  of  Iwenly-lour 
yards  In  chalk.    OynHiiiite  and  Liiuriclllng  inacliim-Ji 
art  making  this  great  prngri^nii  ponlblo. 

rniKreim  In  uinUim  bw  not  been  rapid  dtirtiii;  lalt 
yeart.  The  boii  of  recent  doublw^cylinder  uon-ciin- 
dcnslngateani-engliies  demand  lint  two  jMHiiids  and 
KCven-lenUi«  of  «iid  jx^r  lione-power  and  per  hour; 
wbilo  tti8  condenslng-englne  ha*  worked  Jown  to 
ab'iuL  A  pound  and  a  lialf.  The  gaa-citginc  ia  grodu- 
»lly  comLnE  forward  as  a  rival  of  i.Ue  Hti^am-engine  In 
small  powcrsj  Its  greater  nafety,  and  l.ln-  rediiotion  nf 
ctirrenl  expenses  In  varlium  dirr^'tioii«.  giving  It  a 
nuiieriorily  In  anmf.  ri'spfjcta.  Water-wheels  hav« 
ailaint'd  an  efHdenoy  of  ei^lity~flte  porf^ciii;  and  tbe 
turbine,  with  Its  high  efficiency,  ulfura  ^real  ndvan- 
ia^es  In  application  whnra  the  full  i»  low,  or  the 
rariatlon  of  hoight  of  tKll-waler  considerable.     In 


ihe  trausmlssion  of  power,  thv  inUwlucUon  of  »a 
ateani,  an<l  iMinpresed  air,  *«nl  out  from  a  wutnt 
staliitn,  Is  a  prnitiliing  dlrortlon  of  progrwM, 


COFFINS  OF  TUB  SEVKltTH  CEyTURY.^ 

Whilk  iltgKln^atreiicIircceuUy  in  ihero*Si 
111  I'aria,  an  aocleut  bnrlal-grouutl  was  eiKooat 
Tlix-  dl«i.i)Vt>ry    was   made  among  the  rnhblnli  aaf- 
rulueil  walli  of  tbt?  old  (iallo-Koraan  outokjrla  at  a 
depth  of  alimit  ono  and  nnudtslf  meiivs.     Nlnet««n 
coffinn  made  of  plaalor,  aiidfimrorlirisof  stone.  w*b 
Lh«most  iiilcn-Btiiii;  thln^  pithnmed.     Tin?  full 
l«nt  of  lliD  Itui-lal-Kmiiud  «oulJ  not  bs  doteraiii: 
becftii!!!?  it  esteuds  beneath  »otiic  b™tvH        ri.«i 
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(orrim  or  tbk  Itvr^rn  Lirfirrct. 

the  sepultures  l>elonK«(l  to  Clirftilana  is  pratMl 
from  Oio  faet  that  they  invariably  pointed  toward 
vast,  and  by  tlio  Chriatlati  symbol*.  Tk«  eoffln* 
longnd  to  tin;  aerenth,  Klitbth,  and  nintli  ceaturica. 
Previous  lo  this  period  tliey  had  been  made  of  ntone, 
but  tliose  of  llic  epoch  under  conaldcrallon  are  moMly 
(it  |j|ast«r.  Tlie  cotDui  all  had  the  ahape  ii(  uii  eloo- 
gated  tra|H>-a»id,  Iwiii^  unrrowtT  at  Die  fuul,  and  wi 
found  mied  wiib  dirt.,  ibr  envim  havlnnKiven  way. 
Tbe  plaster  FArcopliagl  an?  not  unique,  nines  fit 
two  ilioutAJid  hnve  tilr<rady  been  repr^ned  as  fou 
Pigurc»  arc  usually  imprinted  upon  the  cslerior 
tin!  hejw!  and  foot,  but  not  more  than  one  or  two  in 
n  liiindM-d  are  oritanienti^'d  on  the  lung  side.  The 
croM  ■•inbl«m  of  Clirislianlly.  inscribed  in  a  circle 
symbolical  of  eternity.  Is  tlie  predominant  form  of 
ornKTiientntloii.  There  are  numeraus  oth«r  omamea- 
laiioni,  hut  it  iu  dlflli^ijlt  to  clanify  them,  or  lo  under, 
stand  their  oignilifaiinn. 
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Patukr  PuAUEi.'?  "  Notes  sur  tiuclqitc;  pcuplaJta 
•KHva^Ccd^lMTDiIuildu Tung  Kill);"  btlnkclf.  Itoile- 
si-rilwfl  the  iuount&tiie«ra  of  th«  vallttjn  nf  the  Miui 
ami  Vhou  rlv«r«.  who  Am  olUiI  Phoii.Tnjf"  urTnyit, 
liui  *rt  coiimionly  knuwii  Ui  thrr  Aiiniiniltoa  m  *  nv< 
3^«.'  Thoy  tf;sld«  in  vlllo^t-a,  are  divliled  Into  trIbM, 
Mrli  faaviii);  a  chief  to  whom  great  rcupt-ct  and  obcill- 
*nf>  Af*  Acearied.  Althoiif;h,  tiiicv  1831,  AuiiJktnilc 
maiitlanDs  hhvt  btva  app»iulcij  l»  cftcU  Icibo,  yol  the 
Tayg  ruler  tUl  dUpuics  kiuvti);  UtuHux^lt-t^s  lu  ihelr  uwii 
chiefs,  whoM  ituUiftritj  they  nrci>Kiilxe  u  aD]>ciivr  U> 
Uiai  ai  th*  maiidariiM.  Mnllcine  lu  an  urt  Is  od- 
kootrii :  tuich  faulty,  however,  has  some  reclp«  whose 
preioxatlon  Is  a  )<!a)oiulf  giianled  seervl. 

Thi>  bi>tia«s  are  made  of  bambdo,  witli  roofs  coMmd 
with  jialm-teavcs;  tbv  wboir  ra'tsctl  upcia  piles  lo  four 
lf>At  abov^  tho  ground.  lt«low  14  llie  fioultrjr-jant, 
whure.  If  ibe  owner  i>  cicli,  plfts,  oxeii,  anil  buOalv 
u«  kept  with  the  fovl.  Tlir  »quarc  flrcplac«  la 
Dtiwle  of  boanls  corered  with  earth.  There  la  no 
rhiintiey.  Upuii  lh«  heanh  ntn  thn-e  large  stouea, 
■trratigvd  aa  a  trJiKcl,  od  which,  if  nearly  meal-liniff, 
mats  n  (kM  of  boiling  water,  which  siipporin  a  batnhoo 
nutM  ciiiiiaiulng  rice.  This  iiiba  Is  pk'rceij  so  as  to 
'.■■  •ttatn  tu  pau  thmujli  IIig  rieit,  hy  wbloh 
iiel)' coi>koi).  1tic  wonioit  alajaboul  Uie 
i.->"iKii>;;-lin%  while  iIh:  in«u  reaurL  tit  aiiuthvr  lire- 
plnce  at  n  liiwvr  kvrl.  tf  «iy  one  wiahi;»  U>  biiihl  ft 
ktiiue,  all  Uh  mbabltanls  of  the  villain  come  to  help, 

ir  iiu  otltAr  reiDuneratloii  ihau  the  ciistonnary  fuui 
the  lioiiMT  is  SnUhud.  To  oHcbrate  ihU  I'vent, 
of  th«  family  kills  a  pig  or  a  boi^r,  nn<l  oR^r« 
Th*wlne  Is  tua<I«  (roni  rice  an<l  lirati,  and  left 
tcrwirat  for  about  a  motith  in  a  jar  hcnnctitrally 
;*wUi»il.  Wh<«  it  1«  opciicil.  water  i«  aJilvd,  nnd  the 
piMia  aMU  thenuelvea  arouni]  It,  am]  sii<:k  op  the 
U<1ttor  through  long  n-e«La.  The  wine,  whkh  Is  sour 
but  a^nii^hie,  00a tains  Ml  little  alcohol  that  it  it  px> 
tmneiy  rars  to  >««  a  porwn  stupidly  drunk.  After 
uklng  tbe  wine,  they  gather  In  gronpa  of  four  about 
liltl«  UUea,  and  eat.  This  is  followivl  by  drinking 
(ea  and  *u)oking. 

Altbongli  amiable  aud  coiiclltalory,  these  people 
ara  aomewfaat  carelcas  and  apaihvUc,  wiihout  lolici- 
luile  (or  the  morrow.  Rising  with  the  dawn,  tbcy 
HQOke,  fritter  away  some  time  In  the  house,  start  out 
fasllDKi  ^nd  work  until  tKii  or  tw«lirii.  wlii^n  thny  re- 
turn to  dine.  Thi«  rvpa:tt  over,  tliey  retl,  l3.ke  a 
tittta  in  summer,  and  In  the  afiemoon  return  to  the 
ft>f>unlaiii  ti^lilK  for  a  few  houra,  or  Hsh,  liunL,  or  look 
(vr  tmulHMX  lo  inilyf  pali*ad««  nbi^ul  the  6e1ils  lest 
Xhv  hufTalo  cat  the  newly  planted  riee.  The  eveiiins 
la  pAfV^I  quietly  fu  the  comer  »f  ihr  hearth,  and 
about  Fieht  o'clock  nipper  is  acrrcd.  Tlntr^  are  but 
two  meals  a  day.  The  women's  duile*  iu«  more  ar- 
duous Uinii  ihu  »ii^n*s.  slru:i>,  beaidca  Ihoie  within  the 
boas«.  It  Is  their*  u*  pick,  Iranspon.and  store  tlie  riee, 
and  to  f^teh  flrewood  from  the  mountains. 

Afl«r  ilcath,  they  bathr  the  body,  clothe  It,  and  en- 
velop it  in  a  c«T<'rlld  and  a  mat,  Sugar-cane,  rice, 
and  salt  are  put  Into  the  inotitli,  —  the  sugar-cane  to 


rcqueal  the  ruanri  of  the  dead  lu  be  favuralilc.  Die 
sail  ti>  b«g  the  iln;eas«d  U>  proMTre  a  gomi  Iipjn  to- 
wards his  parents.  A  nido  coffln  Is  mnile  by  felllRg 
a  trvc  cutting  out  ol  t]>e  trunk  a  piece  of  suflleieDt 
length,  which  t*  split  and  earJi  half  bollow«d  OtiU 
The  day  and  hour  of  placing  tho  body  la  tlte  coffin 
are  carefully  c1im«ii,  for  fear  of  evil  oouaequeuces  lo 
lb«  aurrlvora  If  an  unfurtnnatr  ohoic«  slmiilil  be 
nuule.  Itcforc  closinc  the  coffin,  the  body  i*  uitoav- 
eml,  the  eyes  opened  that  be  may  see  the  heavena. 
and  tiieii  the  eoCQii  carefully  i-lused.  If  the  means 
are  nul  at  tiand  Uidi^fray  tlic  ^xiifiispol  iMirial,  Ihv 
eoflln  is  pntscrvod  in  the  bouH,  lo  some  eoiei  even 
for  months. 

On  the  day  of  the  &nal  wremdiij,  if  the  family  is 
rich,  a  buffalo  is  klllod,  wUIcli  Is  oflGrcd  to  the  pnr- 
cnu  and  Inhabitants  of  tlte  village,  ai>  that  tbey 
may  make  cliancoaL  Tliis  cban»al  Is  intended  to 
put  into  the  grart  to  prMaerre  the  colllii  from  damp- 
n«*.  Another  baffalo  Is  killed,  so  that  the  lutlst. 
anls  may  prepare  a  little  hut  t<i  l>e  placed  over  the 
tomb.  A  Ihini  buITalo  i*  killrd  for  Uinse  who  Inlv-r 
th»  body.  The  site  of  the  tomb  is  eltoaen  In  the  for- 
««t,  wliore  it  Is  forbiddeu  (ocut  trve«,  or  whatever  may 
gmu  there,  for  fear  the  manMot  the  dead  mayavenxe 
llie  ouitn;;e.  Al  the  ciid  of  the  ceremony  the  parenia 
seek  the  mountain  ttreani.  Tliere  a  diviner  has  set 
up  two  mnia  to  form  a  |Kjinl<-d  ari'h,  Iwrieatli  whldi 
each  parent  should  past.  They  arw  sprinkled  with 
tlia  water  In  which  the  rice  was  washed,  and.  after 
washing  their  guTro<^nli,  return  to  tb«  house.  At 
th«  foot  of  the  ladder,  bofurc  eniimng,  tho;  tear  ibeir 
hj^r.  The  bereaved  eat  rive  from  a  sort  of  basket, 
nnJ  leavi-  every  thing  lu  the  hiiuse  in  ditonler  lu  wit- 
n«»  t">  their  grief.  To  (he  diviner,  who  reproocheB 
them,  they  answer,  "Our  father  U  dead,  and  w«  no 
more  know  what  to  say  or  do."  Tb«  dlvluer  Ibeii 
Kutori^i  the  bousA  ui  urd«r,  ami  sprinhks  it  witli 
varioiur  hiirb*  to  ebaso  away  evil  *piriu,  that  in  lh« 
futura  ihf  haute  may  enjoy  peace  atvil  bapplnMS. 


TJJE    WORK  OF   THE  SIGSAL-OFFICE 
UNDER   GENERAL   HAZEN. 

Tub  Teconl  eiamlnntlon  by  the  Joint  commlstloik 
of  General  Ilaxco  and  other  wiiiiesacs,  as  10  the  efll- 
riency  and  nconiiiny  uf  the  preiMit  adnilnlstratian  ot 
the  Blgn^-nHlce.  tssald  lu  have  brought  out  mtotsI 
slatemenlB  na  to  the  character  of  the  work  done  by 
the  wFJilher.bureau,  and  the  progress  made  by  it  dur- 
ing the  last  few  years.  Tbr  following  Is  a  brief  lum- 
inary (if  these,  and  eapedallj  of  Professor  Abbs's 
statement  showing  the  sutiu,  aud  work  being  ptit^ 
sued,  during  the  present  Ascal  year:  — 

The  1 1  glial- service  employs  one  chief,  fourteen 
second  lieuUuianla,  ami  five  hundred  enliited  nieo.ot 
whom  one  hundnvd  and  llfty  an^  sergeauu,  thirty  are 
corporal*,  and  two  hundred  and  twenty  are  privates, 
but  all  generally  known  as  signal-service  observers. 
These  five  hundred  and  fifteen  pertoiu  constitute  tl>e 
•ignal-cwpo  proper-  but  bIx  oflcerstleiAllcd  from  U»c 
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Itne  of  Itra  tLrmy  Jtre  n1«o  lu>n|iorarily  atiacliftd  to 
Ul«  wavic*;  mill  ihMO  lnvo  <i'Hiir<»I  ii(  tlm  iltKhiirtu^- 
niflnts,  tbe  propert7,  th»  wDatbcr-pr&dlcliona,  t)ii> 
display  of  BlgDjtl.i,  llie  teHling  ami  coiupnt-laon  ot 
in>lrum«ntT,  the  arctic  stHtbni,  titc  International  bul- 
l«lin,  tlia  luoiillily  wealliut-rovlew,  Llie  PoelBc  coast 
secttoii,  mkI  iitlii-r  iimiTi  dlviHtDiiB  i<t  wnrk. 

Ttiesii  six  oinri'M,  liy  the  npcrnlioii  al  tlie  present 
laws,  luv  b^iiiK  liimlnitliptl  in  number  by  iwo  :m- 
nuslly.  lli«lr  jilacee  lielug  flll«il  by  proniottons  from 
among  ihfl  *prgi>iLiils  of  iIh'  torps:  «o  ibat  in  n  few 
yean  tbe  ncri'im  tvill  f^rnplny  only  nfficcrt  ind  m«n 
of  the  atgna)-cor])a  pra^iei*.  Thin  ^litninallnii  of 
offic«n  «rba  tiatu  tiuil  from  ten  to  Inciity  ycurs' 
uxpericnov  In  cbr  slji^inliicrvioi:  iin<1  tU<.-  nimr  Is 
sonLCwbat  dcprccalH  by  Ui'neral  Ilnxon,  wbn  l»  rtrj 
tiainnMy  loaib  la  late  tli«lr  Mrvk'cs.  vhlle  tfaey 
tbcDiwlrRi  nrw  loath  to  go;  althouBli  It  is  eridciit 
ilmt  tlii>  Riirps  pmiHir  ».!n>ai1y  ctnitAlnR  iibiioilaiit 
and  i>xoell«iit  material  fur  th>p  future  needs  ol  tltp 
B^rrlce. 

The  «isiitti-»«rvli!(^  nl*»  employ*  n  numbitr  of  civil- 
ians —  namely,  two  cVilcf  ckrks.  several  clerks  of  low- 
er cla»KOB,  aiiU  a  aciniilldc  amfl  ot  tlireo  professors, 
four  jiiriiiir  profr'niort,  aiitl  oix!  bitilliigrupljcr,  ami  a 
large  ntimtii-rof  civilian  olj^crvi'rs.  priiitrrs,  ntcfawen- 
gen.  anlsaiK,  etc.  — at  variaui  polnta  tliroiiglioiit  tile 
noiintry.  Tbe  nimiln?ror  civilian  einployeca  al  the 
■mitral  iir  Watliinj^luii  ollict'  i»  tilxly-raur,  all  of  wboni 
glvft  Ilicir  wliolo  limp  In  tbfli  work.  Thn  total  of  ihase 
einpl«yi>d  st  otlif^ratatioiiMl*  apparently  miii;li  grei\t<r 
tbai)  i\i\»;  but  irncli  i*  umpluyod  only  a  »liurl  tlrai: 
dall;.  and  m<>*i,  of  ibctn  ret'i-'lvo  but  lwci)ty-fiv«  conc« 
per  ilay  for  somi!  one  siJctlal  obserTsiion  and  record. 
TliP  *iiliiiiMl  111111  of  Ititi  «*rvie<'  oci^upj  about  two 
hniiilrU'il  ulntiniii  scaltorvil  lliroiitilmiit  lli*^  rntl4y| 
Sl»t««,  Including  Alaska,  at  an  .tvera^e  distanco  of 
two  hundred  uilli^s  apart.  Ah'iut  an  equal  number 
of  Kintloui  are  also  occupied  by  eivllians.  oti^cri-liig 
tlic  iKiitht  of  water  in  llio  rivers,  or  ilisplayingalorm- 
suuals.  From  abouL  forly-Bvo  buntlred  otlier  civil- 
iiUi  oli^iTvi-rB,  rcpiTLi  .ire  n'cfivi'd  Kraluiioiitily  by 
mail  on  weekly  or  moinhiy  forms.  Thr*i'  olisr-rvt-n 
areclaMltlednboiLl  as  follows :  voluntary  latid-oUerv- 
ers,  270;  vuluntary  iiiarine-obt«r\ei-B.  JHci;  interna- 
Uoual  obscn-iir*,  ."Ui};  Canailian  ot>w-rvitn,  IS;  maU 
wMtber-Mr Vina,  450;  tomado-obscrvcra.  1,S00;  lliun- 
det^lonn  reportera,  2,1100. 

Tbe  (oilowiiiK  arc  some  of  tbc  more  prominent 
and  Iinportaiit>t«p*of  proijrcss  taken  during  Goncral 
Uuflu's  ■dmliiistrallan;  — 

The  intnd  iicilon  of  ooiiauliln![speciallsl«uid  civil- 
ian exports  into  tlie  iivallablx  wcirkinR-fopre  of  tbn 
office;  the  aBSlgomont  of  selected  sergeants  and  pri- 
vates to  trork  demanding  a  higbar  education  and 
■peclal  aptncu  for  InveMtlpition  or  Mudy;  the  or- 
ganlM-il  *tuily  of  Inriiadooa,  tlmndcr-slonnt,  atjno*- 
plicrlc  cleCLridty,  and  olbcr  important  novel  fir-tds 
of  ineteiirolojcival  study ;  the  introduction  of  wcallier- 
sijinals  upon  railroad -train.->  for  tite  txMieflt  of  the 
farmers,  and  of  IocmI  lown-slRnah  for  the  bcncllt  of 
«ach  community;  ibeestaidlslimcnl  of  more  aevera 
rului  for  tbn  vprifieatioii  of  pri'dietioni,  to  ttuit  the 


eighty-five  per  rent  claimed  at  presrai  means  m 
moro  than  il  <Ii(l  a  fnw  ynn  ago;   tlie  enUsUMM 
of   a  lilgbf^r    grade  of    men  ;    Uin  imprDTenent  tt 
the  counei  of  iDSirnctlon  for  men  and  ofSeen;  t 
compilation  of  a  wotkins-inilca  lo  Ihc  lllcraturr 
■DQleorology  and  the  tignal-offlcc  library;  thv  urgaal 
xaiion  of  new  divlatuuM  in  the  offlco.  specially  ot 
atinly  room,  Oic  pbjural  Uboratoryt  llic  marlM 
vision,  and  ilip  examiner**  diii>i«n;  the  publiraiioo 
of  A  monlbly  ^iimmar^-  of  intunnillanal  aimuhai^ 
au&  oLscrvaUoii.  with  a  n't?atlier-chart  showlnji  twpf- 
dally  Ihj!  storms  on  the  Atlantic  and  Paclftc  ocm» 
ihaL-nlTcci  the  United  State*;  the  special  iiadyof 
ulinosphcrk-  inolsliire  wllli  a  view  lo  improvnl  nwlk- 
od»  of  dvtcrtiiinini;  this  factor;  the  special  iludfot 
the  (rxfjOBurc  of  tliernioinciers,  and  correct  metli' 
for  dcicrmlnlag  Iticlcmpeniture  of  the  air;  the  m. 
tcnanct!  of  tvro  polar  and  several  auxiliary  statli 
In  piirtiianr^e  of  an  iiii<>raalioiial  syaieui  fui  the  si 
of  tbc  meWomlogy  of  the  polar  re^loiit;  ilic  afkrt 
of  many  of  the   rccommendalions  of  the  T.aro] 
Itit^irnatlonal  mdtcorologicat  congresies  lookinji 
■luiformlly  of   methods   ihrouRhont  the  world  ; 
adoption  of  Improved  method*  of  rcducinK  borMii 
ric  observation «  to  aca-levol;  ihestliunlns  strni 
thn  fominlion  of  sintr  ive«tlier-af^rvlcet  (this  gnai  >!• 
vnnce  has  been  nholiy  due  to  Griieral  Hazen,  wfeo 
baa  not  lieillatedto  declare  himself  in  favor  of  co- 
operation, and  nm  monopoly ;  by  hts  eircutan  sad 
AsaistAncc,  over  fifteen  italM  have  been  1>h1  lo  ile- 
Tel»p  mliiiite  internal  systems  for  llin  study  of  kicsl 
climale  and  the    diMCmiiiation    of   wealher-prtdte- 
Uons);  tbc  stimulus  gf veil  to  hlglier  scienliftc  voA 
by   members  of  the  signal-service,  by  requiring  and 
publishing    professioiial   papers,    iljnial-uotes.  trrs- 
tiK's,  elc. :  l.be  addition  to  Uie  slgnal-ufltce  of  a  (e> 
ex])t>rts  in   acientl^c   matlart,    who  nra  r«>ponsiUe 
for  Che  proper  conduct  of    n'ork  rei|iiiiiiig  Special 
study;  the  establialuncnt  of  a  high  clase  ot  siaadar^l 
iusinitneuts,  and  more  exact  meihoils  for  tettlng- 
apparatus  furnished  to  tbc  stallons,   thus  assu: 
oKainat   any  ilcieriorallon    in    ihe  accuracy  of 
work  ihmugh  ninny  yram  lo  c^omn;  the  enrou 
ment  and  co-operation   In  sdcniific  work,  beari 
ou   me  too  i-o  logy,  by  oiitalde   parties,  such  as  spec- 
[ruKcopy.  the  kiiidy  of  solar  beat  and  atmotpbeile 
absorption,  nnd  llit^  prrHcrution  of  balloon-voyafM; 
the   adoption  of  a   tiiiiforin    slaudanl  of    itinc  for 
all  obsert'cm;  llie  adoptiou  of  a  uniform  slandarti 
of    ^cravlty    for    baionietric    rcducUoni;    the    latr^- 
ductlon  of   new  special  cautionary  ilfnials  fof  bl0 
iiorth-wc»t  whuU  and  cold  wavcx:  the  extension  of 
signal -sorvlce    tlatlom    in    Alaska    for    the    profcr 
Study  of  slonns  thai  strike  tlm  raciQc  coast,  and 
are  followed  by  the   severe  cold  waves  from  Matii- 
toba. 

In  the  pro»rcutia»  of  those  and  otlier  mulilfs- 
rlous  labors,  Ibe  signal-service  ccrlalikly  demaiiils  n 
high  drsrce  of  orsanliuitinn,  discipline,  aiid  intelh- 
ICence;  and  it  is  by  no  means  clear  Uiat  this  can 
be  obtained  In  any  belter  way  [ban  by  a  proper 
coiubtnaiiou  of  nUliiary  and  civilian  observers  and 
iciautille  men. 
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TUF.   TESTH  VOLVMS  OF  THE   CENSUS 
[  KEFOHT. 

Ti!i;  quarto  voIurnfB  cx)a)|>riaing  the  Bnnl  i-e- 
|«rt  of  the  tt-ntli  tvnstis  urt*  not  only  more  mi> 
inerous  and  larger,  sind  conlnln  inol-c-  •)i:tftiU'<l 
and  perfect  atatistit-al  extiiltkxof  Lhi>|ioi)nUtton 
■ml  pi'tvliicts  of  Uic  I'nited  Sutfis.  than  thoiie 
of  tiic  ninth  census,  but  tlicy  nro  alito  iDsi 
purely  statistical  i  tlie  stalistics  W-iiif;.  in  tnosl 
castes,  act^mpniiied  by  clnbornte  tlisciissioiia. 
which  odd  much  to  tho  interest  and  nserulneas 
uf  the  figures.  Tliii  slatL-iiiciit  is  iiiipliculjlc 
lu  till'  iviiolu  uf  the  tt'uUi  volnuiL',  hut  l-s{r>- 
ciallr  to  llit?  rt-jiorl  on  |)etrolt!UUi,  by  Frol'i-ssor 
I  ]*ovkli&ni.  The  ntutistics  of  the  production, 
Imanufitclurc.  hihI  uses  of  |>ein.)leui».  althougli 
'set  furlh  with  all  thv  fulneet,  nnd  delitil  liesirn- 
blc,  arc  by  no  means  the  most  prominent  fea- 
ture of  this  monogmph  of  three  liutidred  ^nlid 
Lput^L-s.  Tlio  lit«r»turc  of  ])otrolcnni,  prior  to 
rl8»;u,  was  vorj-  scanty;  but  it  h*8  kept  pncc 
with  the  phenomenally  rapid  growth  of  this 
industry,  being  at  the  jircsent  lime  verj*  volii- 
(minons  and  vcrj-  (Vagnienlary.  Ilenec  it  waa 
considered  ndrtsablo  to  make  this  ix-jxirt  an 
aatborily  n]ioii  the  subject  by  cuibodying  the 
rcKiiIts  of  a  oareful  exnmJnaLiun  of  tliL'  entire 
literature  of  |ictro1ciiin,  Kupplcmcntcd  by  the 
results  of  the  author's  own  ix-searehcs  liefon; 
and  during  the  census  year.  KorUuiately,  the 
work  wu  placed  in  charge  of  a  man  well 
eqaippcd  by  prcriou^  »tudy  and  investigation  ; 
■ad  Uw  outeouie  is  a  muno^niph  nhteh  thi.^ 
fdtare  stndent  of  petroleum  will  not  ignore. 
lAod  a  feature  not  to  lie  overlooked  in  thia 
connvction  U  the  bibliogrnphy  of  |>etroleiim. 
includinj^morc  than  eight  hundred  titlctt  ehron- 
ologieally  arranged,  the  earliest  dating  buck  tu 
4.V0  B.C. 

Although  this  woi'k  l8,  in  its  plan,  a  compre- 

hcn»re  treatise  on  the  native  biliimcna  of  the 

.slotie,  ypt  the  author  has  not  forgutteii  that  It 

|1B  in  reality  n  pnit  of  the  census  rojiort;  nud 

for  tliia  rcsuton,  and  because  of  Uieir  prcpon- 

^derating  im|»rtnnce,  it  is  devoted  mniuly  tu  the 

,  liquid  bitumens  of  the  eastern  Uiiilod  SlatCB. 

It  is  coiivtiiii'ntly  divided  into  three  parts, — 

I  the  niititnil  liNtory.   t^'chnolo^'v.  and  uses   of 

<  petroleum.     I'art.  i.  l8  the  most  important  in 

'  potDt  of  sisc  and  general    internet,  incUiding 

ewri'  thing  rehiting  to  the  motle  of  occurrence, 

distribution,  origin,  ami  piothnlion  of  jwtro- 

teuiu.     Th«  ge<^ra[>hical  diMtrilmlion  of  bilu- 

PndufUtm.Ur-JLmtlittr.aitaiufi  of  pflralnan  ami  lit  jn-L 
^ett,  lij  9.  ¥■  I'm  KiUkM.  Tkt  manafaittin  oftatt,  b)  Jxisi-it 
D.  WiKKJ.  JhiiiJIiiftlimriaflJu  C^llrJ  Sfalr^nmr  ilnllMf 
t/tl^ttvtrrtiiiula'tra/Br  t8»0.  C™»Q«  rri'orl,  vol.  k.  Wiu)>- 
InCUM.  «MrWiNH^.  iMt.    W'SM  p-liapl.    *: 


ineu»  is  ilhi»trateil  by  a  series  of  maps,  wbieh 
tihuw,  amoii^  other  imitortant  facta,  that  eaat 
of  the  Mis&issipjfi  Uiver  the  localities  afford- 
ing petroleum — in  (*aiiaila.  Michigan,  Indiana, 
Kentucky,  Tenneissee,  West  Virsrinfa.  IVnnsyl- 
vania.  and  Xcw  York  —  dcMTibc  an  clhpse 
iijKin  tlie  tmrder  of  the  Cincinnati  anticlinal. 
'Phis  correlation  of  the  distribution  with  the 
geological  gtruettirc  of  the  region  introducits 
the  very  importjitit  chapter  on  the  mode  of  oc- 
currence of  bitumens.  It  is  shown  here  tliaC 
tlie  statement  that  bitumens  are  found  in  nil 
forioalioiiis.  from  the  Cambriun  lo  the  tertiary,  is 
mtsteadiug  ;  sincu  the  really  productive  de[M>hil9 
occur  chielly  at  two  horizons.  —  the  terliar*-  in 
Kuropc,  Atiia.  Wvat  Indies,  South  Aiuericn, 
and  California;  and  the  Silurian  nud  IVvouiau 
in  custern  North  Americii.  For  obvious  i-oa- 
BonB,  the  interest  centres  in  tJie  precise  geologi- 
cal position  of  the  petroleum  in  the  la^t-naniml 
r<^on;  and  I'rofessor  I'Cckham,  after  ijuotfng 
the  views  of  Hunt,  Carll,  and  Andrews,  ooo- 
clndes  with  the  statement  that  ench  of  Uicse 
gentlemen  is  right  in  his  own  districrt :  that  the 
pelrolciim  of  <'annda  and  \Vc9t  Vii^inia  vicr- 
tainly  docs,  and  thai  of  Penusylrania  iloea 
not.  occur  along  anUclinnl  axes. 

The  scientide  student  of  petrolenm  will  turn 
cageriy  to  the  chapter  on  the  origiu  of  bitumens, 
to  dud  endi  theory  explained  by  copious  quo- 
tations, and  the  author's  own  conclusion,  that 
while  the  asphalts  and  oils  of  California  are 
of  animal  origin,  and  Indigenous  iii  the  strata 
froui  which  they  arc  obtained,  the  pctrdeuin 
of  Pennsylvania  and  West  Virginia  is  clearly 
of  vegetable  origin,  and  a  distillate  fVom  for- 
mntions  below  tboao  in  which  it  is  found. 

Tlie  practical  side  of  tlie  subject  next  claims 
attention  in  the  sections  on  the  development 
of  oil  territory;  the  drilling,  pumping,  blast- 
ing, flooding,  and  general  management  of 
wells;  and  thclran^|>orIatton  and  eommercv  of 
the  crude  ftctroleum.  with  the  accompanying 
statisties.  The  unjioeticBl  asjiect  of  this  in- 
duftry  i.s  very  vividly  (jorlraycd  in  the  frontis- 
piece and  in  tlie  following  paragraph :  — 

"Tlie  ilevr1opin»ii(  of  Uic  oil  lerrltorr  proceeds 
wllliriut.  regard  In  my  olUrr  hitrruL  Ttic  derrick 
comes  llk<  Ml  aniij  of  <jccii|)Aifoi).  lu  the  towns  a 
Jooryinl  or  a  gunh-'ii  alike  •urrfnAt'rt  It*  elaliu*. 
The  firms.  floliU,  nrchirda,  or  carilens  alike  are  lost 
to  agilculiiire,  and  ^Iven  to  oil;  and  on  Ihc  foreat- 
covcrc«l  lulls  iLc  niotl  lic^tillful  ami  islnablc  timber 
is  ^ulhIcs^ly  cut,  »iiil  li^fi  to  rot  In  htifK  hcjips.  nher- 
ovcr  a  nwid  or  n  derrick  demand*  room,  npv-ltnn 
ftro  ran  aver  the  bill*  and  through  Itie  Tallejrs, 
ilirougli  daarTnnls,  along  streets,  acrou  streets  and 
rflllromli:  mid  here  and  time  the  vast  stonge-taaks 
ktand,  a  pcr|>ctusl  menace  to  erflrr  thine  near  ihem 
tlial  will  burn.   Nothing  ihst  I  ever  bchelil  rcmhidod 


no 
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WW  90  ftirclWy  of  tlie  iliru  drMnmiion  of  «r*r  a»  Ihe 
ftwiMl  lie)i«li)  ill  ftnd  kroiind  llrwlford  at  [bu  class 
of  tha  c«n<ti«>'i^iiir:  inul  nolhiiig  cls«  but  itie  iieces- 
■Iticsnf  mi  arrnyL'inniii.itiilii  hmcU  acompkie  i)i«riacc 
ot  ercnr  oilier  IntArr-Hi,  or  l«araa  aucb  a  bcoqc  of  nilii 
■lul  dcflol&tiou." 

One  imporlaoL  i^enson  for  the  wondcrftilly 
mpW  developmdut  of  oil  districts  U  lima  forci- 
Wj-  pi-eseiile« :  — 

*'  Tbe  rtwner  of  alt  terrltorr  luuei  Uavo  It  drilled, 
or  ti  will  W  Gxb&iulei]  liv  bis  iielglibort  (Irilline  a 
coniim  of  welb  »raund  iiis  propnriy.  After  It  U 
Urille.|.  the  well  miiW  fiow  until  Uw  pn««ur«  of  gftn  l« 
«xliiLusIe(l;  anil  aft«r  Itip  oil  liu  muiipeil  nuuliig,  tf 
ibe  ofrn*r  does  not  piim|>,  hi»  iiditbbur'H  jiumiia  will 
clMln  lil«  trn-itory;  And  if  Iia  '  puLls  out,'  tbe  inw 
compcls  liitn  to  fill  hit  well  witb  Mud,  und  mUi  it 
(ofuv<T,  to  pr«v,<ni  tbe  [tiibllo  Injnry  msulting  from 
loUinc  *urfiu!(.'-wMi'r  Into  tbe  oil-»niid,  Tht-ro  I*. 
lluirefare,  nooiber  »llematlTe  presented  to  tht*  uif 
fortunate  puMBSiar  of  all  tcrrltonr  but  to  ilrilt  ami 
produce,  WbAterin-  tbe  price  of  oil  may  be." 

Ttie  encyclopedic.-  character  of  this  tvjiort  is 
veri*  oloiirij*  Hhown  in  the  second  and  tliird 
pitrL».  in  whicli  tbu  slAlistics  of  tlio  inaiinrac- 
ture  atid  n^i^s  of  pelruleum  nro  preceded  hy 
historical  and  dcscriptivo  aci-oiints.  oitbcr  ori- 
ginal or  Lo  111  piled,  of  Uie  apparatus,  motbode, 
produotx,  and  various  applications  in  thft  arts  ; 
tbe  GectiunB  uq  tlie  usv  of  potrolomn  for  hibri- 
eating  ami  illuminating  pur|X)8C8  b«ing  espe- 
cially ftill. 

Tlic  report  oii  coke  is  restriotecl  to  the  foke 
inadu  as  n  direct  product,  and  nscd  in  blast- 
furnaces,  and  doea  not  include  ibat  produced  In 
thH  miinufarlmn  of  gas.  Nor  are  Ibe  coking 
conU  taken  into  nooount,  oxwpt  incicientally. 
Tbi»  id,  like  iictrolciiin,  caseutirtlij  a  new  in- 
dustry in  the  I'nited  Suites,  tiie  atinuiil  vnlue 
of  the  coke  produced  having  increased  from 
8l»t),I»i  in  l«ffO.  lo85,;t69,48!)iii  1S80;  and 
tbia  ia  tiiu  first  lime  It  baa  appearc<I  pronaliient- 
ly  ii]  a  census  re|H)rt. 

Tbe  atalialics  of  prodnction  for  the  coDSus 
year  are  very  full,  and  are  followed  by  a  his- 
torical nnd  dojioriplivc  acoouiil  of  tho  induatry 
ia  the  diBoreiit  states  and  iu  foreign  countries. 
In  tlic  conrliKiing  secltons,  the  prc|»aration  of 
tho  coal,  nnd  ibc  varioiii*  forms  of  eoke-ovens, 
uro  described  in  detail.  'I'ly;  statistics  ahow 
that  coke  is  probably,  by  weight,  tbe  cticiipvsl 
of  all  mnimfactured  products.  Helling  for  Icbb 
thnn  tn'o  dollars  per  ton  ;  and  that  it  may  be 
uODMiderubly  clica[>encd  in  tbe  future  by  the 
utlUzalioQ  of  the  waste-producUt.  which  greatly 
exceed  in  vaUie  the  cool  from  which  the  coke 
ia  luade. 

Tbe  cenauB  of  tbe  buitding-stoiies  and  quarry 
iodjstry  of  the  United  Stutea  was  plannad  and 


orgauised  by  tbe  late  Dr.  Geo^c  ^V.  Unwce- 

His  untimely  dmith  led  to  a  much  greater 
division  of  Ul>(>r  than  is  apparent  in  tbe  \in\>- 
aration  of  the  re|>orts  oo  petroleum  and  coko, 
the  list  of  the  more  prominent  contribiiLora  to 
this  rejtort  comprising  nearly  a  dozen  nomea: 
and,  what  is  more  m  he  regre««l.  it  also  n«- 
cessitatcd  the  curtailment  of  the  strictly  Bdeo- 
tino  [wrtioii  of  the  work.  The  must  noUceaUe 
feature  of  this  report,  from  the  sricntiHo  alaiul- 
pulut,  is  llm  absence  of  any  evidence  of  a  se- 
rious attempt  to  improve  the  really  splendii) 
opportunity  which  tbe  tboTOUghly  repreacntative 
collection  made  hy  tbe  agents  of  tlw  oeiuu* 
bureiiu  pi-eseats  to  iuvestigale  tlie  building- 
stoiii>s  of  this  country.  The  census  reports  are 
far  from  uaiform  in  this  respect ;  some  dassei 
of  producta,  such  as  the  woods.  cx>ttOD,  wool. 
etc.,  being  worked  np  much  more  thorouglily- 

We  do  not  lind  In  this  rci>ort  any  systomatie 
atatcmcnt  of  tbe  compoaition.  microacoiiic 
structure,  texture.  specil]c  gravity,  crushing 
slrcnglli,  porosity,  chcmicnl  tiehavior,  etc..  of 
our  buildiii^-stoucs.  In  short,  tbe  report  pre- 
sents no  dutu  forming  a  basis  of  compariaon 
by  whieii,  to  take  a  practical  view  of  the  «ub- 
Jcet.  ne  can  determine  the  relative  merita  for 
particular  u»cs  of  the  proilucts  of  the  fi 
hundri'd  nnd  Iwerily-five  important  quarrii 
o|}eralcd  iu  the  I'nited  States  during  llitt  censi 
year.  Almost  the  only  dislluctty  seiontl 
sections  of  the  report  nrc  the  chapter  ou  tlie 
microscopic  structure  of  buildiiig-8loue»,  by 
Mr.  Merrill,  nnd  that  on  the  durability  of  build- 
ing-atones in  New'Vork  City  and  vicinity,  by 
Professor  .tiilien.  Itut  the  former  is  short, 
and  on  the  text-book  plan,  with  but  few  ref- 
erences to  the  stones  of  particular  tocalitiet. 
Tbe  ngiirc^  arc  few  and  unsnttafactOTy ;  tbe 
comiKinent  minerals  not  being  siilUcicntly  dis- 
tinguished by  colors,  or  otherwise.  Atwl.  al- 
though I'rufesi)or.Iulicn's  essay  is  excellent  so 
far  aa  it  goes,  yet  it  is  only  a  partial  and  lo<a|^H 
treiilnient  of  the  subject.  ^H 

The  student  of  economic  geologj'  will,  how- 
ever, find  chaptera  four  to  acven,  which 
constitute  the  main  iwirt  of  the  ro|M>rt.  very 
vahinhle  as  reservoirs  of  llvld-observaliuna. 
notwitb standing  the  general  lack  of  experi- 
mental or  taborator>-  data.  These  Hiaptera 
are  devoted  to  ({iiarry  methods,  the  statistics 
of  production  during  the  ecustts  year,  de- 
acripLiuns  of  quarricit  ojid  (|unrry  rcgiorut,  and 
stone-construction  in  oities.  The  thirty>lwo 
eiiTomolithographic  plates  which  eoncdudo  this 
volume  are  one  of  iC«  most  altructivc  fcatnrea, 
Tbeyahow  the  appearance  of  polished  surfaces 
of  uur  liaudsoniest  marbles,  granites,  etc- 
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rKESKARCttEX  IS  STRLLAR  IWIiM.LAX. 
Thk  obserrxlory  of  Trinity  college,  Dublin, 
bfts  long  bn>n  (tw  moxt  rntnotis  Rpol  on  cnrtli 
for  detcriDtaations  of  stellar  parnllax  :  um]  the 
labors  of  ilic  present  astrouoraer  roval  of  Ire- 

»bUK).  Dr.  Itall.  conducted  in  tlie  suiiu-  line  of 
research,  n-ill  iiiitk^'  good  llic  cl»im  of  UiU 
inrtttuUou  to  tnic'b  ilislinciion  for  u  lont;  time 
to  eom«.  Befoni  tlie  time  of  Dr.  Uriiiinow. 
fonneriy  astronomer  royal  nt  Diinsirik,  no  as- 
tronomer!) had,  except  In  'isoIaIihI  iiislmiccs, 
9ltacke<l  the  problem  of  8t(>llnr  pjimll^ucvs  for 
it«  own  sake;  that  i*  to  say,  the  deteriniiw- 
tions  of  parallax  hail  come  nboiit  ratlier  ind- 
I  denlallv.  and  Ii.til  tK>t  been  iiiidoi1;il(fii  witli 
H  the  iden  of  detiYiniiiing  stellar  diB(nn(.i-8  »>(  Du- 
^Ktk  vml  of  the  research.  The  painsUking 
care  which  Dr.  Briinnow  exercised  as  an  ob- 
server, nnd  hia  conRcii-iitioiin  tboronghncs^  in 
the  ^sulMvquvul  nunicrtcuL  work  baited  uu  bu 

Ioliscrvalional  tlaln.  vrcrc  no  skilfully  coitibiticd 
as  to  bUow  tliat  ibe  distniiecs  of  the  slars  wej-p 
readily  dcteriniuabk'  with  a  hopeful,  tind  lo 
a  uertoin  extent  salisfactory,  prcdeioii.  The 
Blare  with  which  liu  waa  largnly  occupkul  wen* 
a  L^rae.  Oocmbridge  IK3U,  8.'>  I'egasi.  ainl 
&  Dracoiiis. 

Dr.  Itall,  appointed  axlronomer  royal  xoine 

flvn  vpiirH  ajju,  has  wisGly  devoted  the  resonret-s 

)f  the  1  "rinity  colle^  ohaervatorj*  in  the  main  to 

]|hx  research,  and  lie  lian  )^ieal1y  ampUHed 

!  plans  of  bis  prcdoccssnr.     In  ibe  presi'nt 

\o1iimc  he  details  the  method  by  whifh  bi«  ob- 

scrvatioua  in  systematic  scarcli  for  stars  with 

a  large  parallax  hare  been  condnctcd  :  and  it 

U  plwoly  apparent  bow  au  i.-nUiusiastic  worker 

can  oomplctuly  ob;*crve   so  many  stars  when 

speoial  pre-arraiigeuientii  are  adopted  for  the 

ccoDOtDy  of    time    and  laltor.      With    slight 

cbwigea.  these  Hnine  niethoda  would  be  equally 

applioable  to  the  di-ltiils  of  other  observatory 

^L  work,  and  wotibi  result  in  an  equal  siiviug :  the 

^KluetlHMts  are  quite  similar  to  those  now  so  coin- 

Hnion  in  tlie  details  of  library  mnn.igenif  nt,  and 

^liaro  already  boen  adopted  by  many  astrono- 

mers  in  facilitating  their  work. 

It  will  be  a  matter  of  intercHt  to  many  to 
know  how,  lYoin  the  myrindH  of  Mars  in  the 
aky.  Dr.  Ball  was  guided  in  the  sclectiou  of  a 
tiat  embracing  about  a  thuitsand  ubjects.  In 
itlie  first  plaoe.  only  stich  objects  were  taken  as 

ill*  imiiiwJi  nf  •^•«rn«Mvn*  n-rf  rworcA**  vtaJt  a(  tfuttint. 
TUib  patt.  ObMmtloiia  In  ■farnh  or  Man  wiDi  ui  ■riniiill  par- 
lax.  8r  KeBiar  8.  B«i-l.  LI..D.,  F.8.B..  ulrunoinfT  rojtl. 
BtUmmrttr  at—THuauUMttttf  altllitr paralbtx  In  Mr  K'ulAmt 
Aimlrpj^r*.  Bf  Datili  OiU,  I.L.D.,  »^.RJ1.,  )i>r  Mi^niVa  ••- 
iiWBWirrt  lk«  Uatc  nf  Ocod  aapa.afid  W.  I..  Klkih,  rb.U. 
nmlaf  put  1.  of  In*  tanj-tltbVt  valiinwor  On  iD«noin  nf  (h< 
B^al  wlraotnlcal  Kicl*ty. 


were  ioeludcd  between  30'  and  65"  of  oortli 
declination,  and  cTcrv  object  of  im]x>rtanc«  in 
Admiral  Smyth's  celebrated  eycle  of  celestial 
objeeta  was  iranaeribed  Into  tbe  working -lists. 
Stnivc's  catalogue  waa  also  drawn  upon,  and 
likewise  catalogues  of  red  atara  by  Schjellenip 
and  Birmingham  ;  Ilie  bypothe>tiii  with  regard 
to  objects  of  this  type  being  that  their  color 
may  be  due  to  their  small  size,  and  thus  pre- 
sumably less  far  remove<l  from  the  solar  sys- 
tem. A  number  of  the  variable  stars,  tiUo. 
are  probably  very  Amull.  and  lliey  were  included 
in  Dr.  Hjdl's  list^  for  a  like  reason. 

It  will  not  be  understood  that  Dr.  Ball's 
work  amoiintfl  to  a  concIiMnive  deteruiuatiOB 
of  the  distances  or  all  these  objcvls :  tlie  ob- 
jeet*  of  his  res*!ireli  are  at  present  very  differ- 
ent from  this:  and  his  lal)ors  were  rlireeted 
with  main  reference  to  a  decision.  In  all  oases, 
whether  the  observed  stara  Indicate  a  huM- 
cicntly  large  paiallactic  displacement  to  merit 
further  immediate  nttention.  Of  ooiirae,  tliere 
was  no  disappointment  in  finding  thfit  a  very 
small  proi)ortion  of  the  object**  examined  gave 
salipfactory  evidence  of  a  measurable  parallax  ; 
iHit  Uie  labors  of  Dr.  Ball  arc  none  the  leati 
imtwrtjint  to  futnre  observers  a^  iadlcatiog 
clearly  tlin  direction  in  which  there  is  no 
pressing;  iifpd  of  :«iiiiilnr  investigation.  Ho 
mneli  for  the  inojncliisive  part  of  thig  work. 
And  we  may  now  speak  of  the  iKieitive  n-Mutts 
in  the  nbupe  of  accurate  ileuriniiiittions  of  the 
parallBx  of  r>|  (B)  Cygnf.  Crfjombridge  1G18, 
and  I!  Cygni  (B). 


The  first  «t&T  belongs  to  the  famous  binaiy 
system,  the  drat  delvrminntion  of  whose  dla- 
tnnce  was  made  by  the  illustrious  Be«sel ;  and 
Dr.  Ball  finds  it«  anniinl  parallax  to  be  very 
little  short  of  half  a  second  of  arc.  In  order 
to  show  tlie  degree  of  accuracy  attained  in 
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Mich  obscrvntions,  we  reproduce  Dr.  liall's 
rliiignini  represoiiting  liE^  prcjiont  «i'n<'!i  of  ol>- 
sci-vnLii>n»  on  tli«  u^suitiption  ol*  lii»i  fiimlly  <1o- 
(lut'cd  piirulinx,  0".4(;7(;.  If  tliis  is  the  star's 
true  jHiniUiix.  it  ennnot  nfTent  the  obsei-VDcl 
(Icclmmions  to  n  greater  oxtwnt  ttinn  (l".lO, 
wliicii  \s  lliv  iiiaxiitiuui  li:it<;th  uf  Uiv  oitlitmtvs 
io  ibu  furve.  Tlie  targe  black  tlots  intliciie 
tbo  obaerv'alioiia,  while  llie  curve  sliowa  at 
evvry  point  the  calculated  effect  of  paraltux. 
Of  tbe  dEsorejiiincic!!  Ix'tvreeu  ihu  two.  Dr.  B;ill 
remnrkd,  Lbnt  tlioiigb  som«  of  Ibuin  "  seem 
large,  relatively  to  tbe  total  aiuouut  to  be 
inonAiirRcl,  jet  tlio  givntesl  tlivergence  of  tlie 
obst'rvntion  Oom  Hw?  curve  is  not  more  llinii 
tbc  .lujjlc  8ubtt'ii<U<l  by  «  pciiny-piecc  at  the 
ilistuiu^L-  of  fifteen  ur  twenty  miles." 

Of  <irnombriclgi>  IGtf*.  n  stnr  remnrknble 
for  it«  proper  motion,  wo  iiccit  only  any  tliat 
the  pnrnltnx  rcsultit)<;  from  nn  claborHti;  series 
of  obsenaiionH  in  (i".3^'i  ±  0".(i2;i ;  ami.  of 
thy  Htnr  (1'  iii.  2i-2)  saggeatci.]  by  Struve  as 
siiittibLe  for  a  purallax  series,  tlmt  Or.  Hall 
fiiuls  il«  puraltiix  iuappreciable.  Uf  the  Mlar 
CCygni  (B).  however,  mortj  should  be  siiid,  as 
compariaoii  with  61  (B)  Cygiii  ahowa  both  stars 
to  he  binary  fly6t^.'ra9.  with  a  Inrge  proper 
motion  eunitiioii  to  both,  niid  fulur  niHl  inagiit- 
tinlc  subs  taut  iaily  identical.  Dr.  Bail's  Inves- 
l.igalini>s  point  to  a  parallax  of  0".4Hi  ± 
il'.O.'il,  sn  that  to  tbe  othoi"  featiire**  of  re- 
scmhUnce  of  the  two  systems  we  arc  to  ftdd 
tlje  fuel  Umt  the  two  ohjcctB  apiwnr  to  be 
ecuially  rtiBlant  from  the  solar  system. 

The  parnlinx  'tetonninalions  of  Or.  Oill 
uikI  Dr.  Klkin  at  tbe*  (.'ape  of  G(>o<I  Hope 
an*,  without  tluiibt.  the  most  lliorough  and  ac- 
eiirntt^  work  of  thi?  kind  ever  performed.  Tbe 
heliometer  was  not  a  loi^  one,  having  an 
aperture  of  ouly  four  inehea,  and  the  interval 
of  time  set  aside  for  the  aeeoioplishuiont  of 
their  programme  was  but  eightoen  months. 
It  was  eofiftidered  essential  that  several  of  the 
pnnillaxes  .shmild  be  invowtignted  independently 
by  both  observers,  and  with  diifcronl  ffompari'- 
son-stars,  in  oixler  to  obtain  some  teat  of  the 
genera)  aeenraey  of  the  eonehisions  renehed  : 
and,  nrter  mneh  eonitt'lernlinn  find  trial,  tbe 
folluwinK  »lar»  wci-e  fiiinlly  selecttd  :  «  On- 
ijuiii.  Sirius,  and  <  Indi,  for  obsevvalion  by 
Iwtli  Cill  and  Klkin  ;  I^enille  i)A52,  ().^KridAQi, 
am)  ,-lCciilnuri,  for  observation  by  Gill  alone; 
And  CTiicanae,  et-'ridani.  and  Cnnopiis,  for 
observation  by  Klkin  alone.  In  Science,  vol, 
ill.  p.  45G,  attcnitou  bti.4  already  been  called  to 
the  results  of  these  invefltlgntions,  and  the  re- 
niarkuble  degree  of  jirecisiun  uttnlnod  in  the 
meosuremcnta.     Every  source  of  error  of  which 


it  seema  |xxs.iihle  to  conceive  was  most  car 
flilly  eonsldenxl,  and  terma  for  the  elimiiutllo 
of  sueb  errors  were  8uit.ib)y  lulrodoecd  ii 
the  cM^nations  of  condition  representing  all  llw 
observations,  Tlie  observers  express  Uieir 
entire  confidenca,  which  must  be  shared  h\ 
every  one  who  eritiailty  e^tatniues  their  work. 
in  tbe  degree  of  uxactittule  whieh  is  indiealMl 
mathematically  by  tlieir  tina)  reeults.  All  iu- 
tereat<:»l  in  the  progroiw  of  stellar  astronomy  uT 
pivcialou  wilt  be  glad  U>  know  tliat  tlie  inipur* 
Uint  eonetusiutis  and  suggestions  in  tbe  memoir, 
with  regard  to  future  extended  work  in  Uie  aatue 
llelda,  are  now  to  be  put  to  the  practicnl  t«i 
by  Of.  Gill  and  I>r.  Klkin  eonjoiutlv- 
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IfOTES  AND   NEWS. 

Among  the  prl;(«>s  nwankd  at  tlie  annual  laeeL 
ot  tliB  Freiicd  acaJoiu j-  on  th»  S3d  of  February 
tlio  foltonin^:  the  Franroaur  prixe,  to  Sir.  Emll« 
Bnrbier;  n  prim  at  tix  thoutaad  frano,  for  tbeptog- 
roas  hi  cfiSckiicy  of  naval  forces,  nu  illrlded  b«tvreeu 
thi-  li)'ilr»;;[np1ii(:  miuiuti  lu  Turits.  and  Vr.  Bailb  fur 
n  work  on  aril llcrjt' Traits  <li-  lmliitiii|nr  mtlondic '1. 
Ullier  prizes  were  glv«ii  Io  Messrs.  Manen  ami  lU- 
niiiut-(m»cliaaics);  lo  the  Swin  engineer  Klggeabaeb, 
tbe  Moiilliynn  prize,  lor  lit*  mountain  railway*;  to 
Mr.  Hfifniil,  the  Ponuelet  priM,  for  liia  various  nmtrt- 
butionK  lo  |)ur«  niAllidiiiAlics:  to  Mr.  da  ICoeh«r  dit 
QucnKO,  for  hi«  Improve  me  uts  in  screw  (tcaRi  nati- 
^don;  to  Mr.  Ilwlnu.  the  Lalande  pritv.  for  hb 
ntemolr  an  dlllnicilonB:  Mr.  Uinzol,  the  Vali  priie, 
for  a  pHp^LT  nn  »«cular  acccloratlon  of  tlie  inooa'* 
motion;  LoMr.  Ci.Cabnnellu,  torhlitbeoryaf  tlici^ 
plication  of  electricity  to  lh*i  trantminloii  of  power; 
Mr.  Dunnd-Clnye.  for  )i1k  r^cenrehes on  tbe  dlffuBlwi 
of  fyp  hoi  1 1 -fever;  Mr,  Chancel,  for  bla  work  on  tint 
acctouos;  Mc^irs.  Oustave  (.'otl«*u  and  Eroilo  Rivi^r* 
(geologj);  McBsra.  Otto  Undbcrg.  G.  Sicvl.  I. 
Motelay,  and  Vendryis  (Iwtanyl:  Mr.  T.  Fi«:bw 
i7.oi>\vj[y);  I>r9.  T«»tnt,  ("atlpt  do  (i«!UHCoun.  and 
1^-loir  Inictllcinc  and  snrecry);  Mr.  ToDm«u:i  (em- 
liryoluKv) ;  Messrs.  Cadlat  and  Kowslevskl  lu  aiiat- 
omy;  MeMrs.  Jolyet  atul  Liifloiit  In  ex|)UiiiMnia) 
ptiytlology :  Cftpt.  U.  Berthiiut  and  .Iiilm  Otrard  (■ 
pLjaical  fieognphy:  Mr.  Martkut,  1,600  (ranes,  tot 
his  luvi-Atigatioiu  of  raf«ty-lain|)S  for  ininrrs;  Mr. 
d«  Tastes,  for  hb  work  In  uiokoroloo- :  Mr.  Valioo, 
tbe  (Vfiner  {irlie.  for  his  work  In  maihoinatlca  aaJ 
phjtles;  Dr.  Nii:*,  for  t-eagraiihica)  ejiplurailoni; 
Dr.  J.  Uoiisilnuaiilt,  for  aiiidml  cticinistrj-.  TU« 
BK!ant  prixc  ot  a  hundr«d  l.1iuu«and  franes 
elitdnra.  r)'«ett.f«hft«  wa*  iiol  aw»rd«l. 

—  Tlio  follawitig  aecount  of  unusual  pbenomeiia' 
was  rwelvftd  March  II),  at  the  Hydrograptile  oflltf*. 
Waahlngtoii,   from  tlio  hnincli  oflke  in  .Swi  Fran- 
ci*co.    Tb«  bark  Inn^rwieh,  f^apL  Water*,  ban  just 
arrived  at  Victoria  from  Yokohama.    At  midnight 
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*0t  Feb.  M,  In  laUtuile  37°  nnrlh,  longltnilQ  ITO^  Ifi* 
esAt,  llie  captalD  wmn  aroused  b;  Iho  iDftlr.,  And 
TcnL  un  d«ck  to  lind  Itie  tky  cbftnging  lo  b  flery  red. 
AN  Bt  nnm  a  Iirgn  mun  o(  flra  appetkntd  ov«r  tlie 
VMtel,  complptelj-  blinding  lli«  spoctalort;  Atiil,  u  it 
feU  Into  Uie  se»  Mime  fifty  yards  La  tMmrd,  it  cikus^ 
k  hiMing  aound,  wbkh  nu h«»rd  »ttare  the  blut.nnd 
BUkds  the  t««m1  quiver  from  tlem  to  st«ni.  Hardly 
bad  this  diM[ipear«I,  wheti  a  luwerhig  dius  af  wkite 
(nnm  waa  »mi>  npiiJIynppronctilna  Hie  tciimI.  The 
uolae  frain  Ibe  adtancin^  volume  of  wntflr  is  d«- 
■cribed  ■>  deafening.  Tbe  b*ik  was  airacfc  flat 
aback;  but,  before  tbere  wiw  time  lo  touch  a  brace, 
lti«  mIU  h.id  fllled  again,  and  tho  rnaring  wliicnNcii 
had  (MMed  >b«ad.  Ta  incr«iwie  th«  hurror  of  the 
•iMulioa,  anolbci '  Twt  sbcct  of  flame  '  ran  down  the 
nlzan-nasL,  and '  ponrcd  In  myriad*  of  f parka  '  from 
ih*  riKKJiiK-  The  strange  redness  of  the  iky  remained 
for  twenty  miiiitlA)!.  Tite  nia>t«r,  an  old  and  expc- 
rleooed  mariner,  (lL>clares  Ihil  thi>  nwfulnesH  nf  the 
■fglil  wai  beyond  description,  and  considers  chat  Uie 
•hip  had  a  tuirrow  eicape  from  d«iLrti«tlon. 

—  A  MiiM  of  experimniita  has  reccnlly  l)e«n  con- 
ducted at  Speala  to  ascertain  the  effect  nf  torpi-doM 
on  a  ked  TMael  of  the  type  of  Uie  Iron-clad  Italia. 
B«r  iil«*l  plaUJ  wore  di*placi-d  and  bent,  itnd  llie 
wftMr entered  the  oompartuiAnta,  but  fhe  oininlnincd 
Iwr  poilUou.  The  retull  b  regarded  a«  thowluK  that 
the  effect  of  lorpedoei  Is  overrated,  and  tlinithcy 
[  are  iniufBclenL  for  the  defence  of  fart«. 

— 'Tfav  U.S.  naval  bureau  of  ordnanc-e  J*  expert- 
mentini;  wilfa  lti<  lueKapliane  lu  order  to  detucioiue  iw 
UMfulness  in  del«ctin|[  the  approach  nf  hostile  vc4- 
Ml*  and  torpedo-boats  while  they  are  yet  lome  dl»- 
tuMO  ulT.  It  ti  thought,  alio,  that  by  the  ahl  of  ihia 
UiArament  It  may  he  jionsible  to  riimmiinlcnte  be- 
tvoen  lesaela  by  mnns  of  Kteam  or  other  lound- 
(ignal*  at  MuMenble  dliunc^ei. 

— A  GabU(min  recHved  Mnreh  10,  ai  the  Harrard- 
COlt^  obMTvalOFy,  from  Dr.  Pallsa,  announces  the 
probable  discovery  of  Pogson'i  lost  planet.  Po«ition, 
March  V.8S38,  Greenwich  mean  time;  right  as- 
eeiutoa.  0  h.  44  U.  41.1  a.:  dcellnsUon,  2&o  10'  I". 
And  >  nwaoogB f rom  Dr.  Krueger,  recdveil  March  IS, 
anDOUDCcd  the  discovery  of  an  aalernld  by  Dr.  Ln- 
lb«f.  rosliloD.  March  14  d.  10  h.  Mm.  62.8  8., 
Gmnwicb  mean  tlias:  right  afcenalon,  II  h.  48  in. 
«S  s.;  dorJinntlon, -f  so  Iff;  cleranLli  magnitude. 
No  DoUon  montionod. 

— The  preparsliona  for  the  Inronllons  cihlblUon 
at  Soulli  Kensington  arc  proceeding  briikly.  The 
literature  of  [he  exhibition  will  dlETer  connldenibly 
from  thai  of  the  two  other  exhiblLiuiin.  No  hand- 
books are  to  be  prepared,  but  the  [mpera  which  will 
^ipearin  the  eatalogne  will  to  a  Urg-^  extent  »upply 
their  place.  The  «at4loptc  will  contain  tweuty- 
lhrc«  preface*  written  byauthorlUea  upon  the  par- 
ticular sul>iecis  InlruBted  to  them.  Amonj^t  those 
who  havr  alnr^dy  cnnsenLe)!  lo  contribute  are  Sir 
Henry  SiiBD-nt,  on  '  Firv-arnia  and  exploslvea;' 
Sir  E.  ii.  Reed,  on  'Naval  archlteeinre;'  CapL 
[>i>iiglaa  Gallon,  on  -Railway  plant;'  Capt.  Abney, 


oa  'Photography;'  Professor  Unwln,  on  'Uachtne- 
ry; '  Profeaior  .\rniRm)ng,  on  '  Physical  and  chenil- 
cal  apparalu);'  Pn>fcamr  Vornon  Ilaicourt,  on 
'Gas;'  Mr.  Q.  Malthey.  on  'Fuel;*  Dr.  IIUKO 
MUler,  on  '  Paper  snd  printing.'  The  fiiat  pan  of 
tbe  catalo^e  ii  alrendy  in  Uie  handa  of  the  pribUn. 

— Wo  learn  from  .Vonu-e  thai  the  Geological  aociety 
nf  London  haxjiui  awarded  tbe  Wollaaion  medal  to 
Mr.  Georgf  Bu*lc,  far  hi*  rcsearcbc^  on  foeeil  polyaoa 
and  on  pleistocene  mammalia;  tbe  Uurdilson  medal 
to  Pn>f«snr  Pcrtllnand  Rnemer.  th£  eoilnenl  paleon- 
tologlst  uf  Orcslau:  the  Lyell  medal  lo  Priif.  II.  G. 
Seeley,  for  Ms  long-continued  work  on  foMlt  saurlans; 
atiil  ihvBigiiby  medal  to  Hr.  Itenard  of  the  Brussels 
ninteum,  on  account  of  hi*  pi>lroKraphicBl  reMorebet. 

^  r.joueilfa'siotirnoi  is  in  future  to  be  published 
ijnarterly  to  avoid  the  frngniontary  publlcalion  of 
lm|iortant  mathemAlI-ca)  paper*. 

—  The  original  lectures  delivered  by  Harvey  at  the 
College  of  pliyilrlnn*  are  to  h<!  published  In  autotype 
from  (he  mannncrlpt  In  the  Brltiih  mnseum,  accom- 
panied by  a  transcript. 

—  Tbe  Cambridge  (Eng.)  university  press  hoa  just 
decided  to  publUh  Mr.  (liarles  N.  Doughty'*  account 
of  lii«  extensive  (ravels  in  ihn  interior  of  Arabia,  dor- 
uig  which  irn  dlKOvervd  In  Die  Harrat  beds  of  lava 
similar  to  those  in  the  Zi.-jsh  or  Aiip>b  of  the  Uauran 
district,  south  of  Damascus.  The  map»  ar«  already 
completed:  so  there  will  be  Utile  delay  In  the  pilb- 
llcatiun. 

—  The  Ac'itlnnu  announces  the  preparation,  by 
Ptof.  O.  Stoli  of  Innspruclt,  of  '  VorlcsuTigon  fiber 
allgemelne  arlthmetlk.'  Intended  lo  present  In  a 
form  suitable  to  l«amen  the  rejulia  of  miKlem 
rvtearches  on  the  schmc"  <if  niirabt?r.  Thi>  first  part, 
now  in  pr^at,  c{intalns  an  Iniroilnctlon  on  the  con- 
ception of  magnitude,  treated  In  accordance  with 
the  views  of  Grassman ;  also  chapters  oa  ihe  theory 
of  Irralloual  uumbcrs,  powers,  roots,  and  logarithms, 
the  theory  uf  funrtions  and  of  inllnlh.-  series.  Tbe 
InveslljEntlons  of  Hankcl,  Dii  Boh-ltcymniid,  Can- 
tor. Caucliy.  Abel.  Dlrkhlet,  and  other  eminent 
matlioniatlelans,  have  been  carefully  ntudied.  The 
second  part  of  t ha  work  will  treat  of  tbe  arithmetic 
of  comploT  nnmb»rs,  and  «ome  ot  \\a  geometric  a p- 
plieatiou*. 

—  M(ii<l  In  nature,  a  popular  journal  of  ps^'cblcal, 
medical,  and  Mienlkflc  inforiuBtiou,  is  announced  to 
tie  published  the  flrat  of  every  montli,  by  Lite  Coamic 
publish  InE  company,  Chicago. 

—  Tbe  Journal  of  the  Iron  and  steel  Inslitute 
notices  some  exptrlmoute  recently  made  by  Reinau 
rHnnalea  intttuitrleUea)  to  ileWmilnc  the  *trencth  of 
iron  as  aflfcted  by  difTrrcnt  u-mprmture».  It  waa 
found  that  the  itrensth  increased  »p  to  Ki^  K.,  at 
which  temperature  It  attained  a  maximum,  being  thir- 
ty per  CQiti  stronger  than  at  68<>  P.  Betsreon  iH°  P. 
and  KKl^  P.,  the  decreanv  wn*  very  little,  but  the 
strength  rapidly  diratnlshed  after  the  liut  limit  was 
pa»9ed.  At  606°  P.  the  bar  broke  under  a  load  of 
only  thirty  per  cent  of  the  rupture  load  aC  08^  P. 
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—  In  Retue  de  hol-'nique  for  Oc«>!»er,  1881,  Pon«- 
Hagrive*  vrriM*  llikl  fi'uiU,  cvoii  jifler  bcins  deUcUed 
ffi>in  lite  treo,  glvii  off  bo  ti  pt>lsanout  eusoi  an  J  cnr- 
Itonlc-aciil  za«.  Uiereby  vilUUii^  itteslrof  ■  niotii  so 
U  to  proilitc«  il«atli  b;  iioiinninic.  Sucli  «oci<lt;tiU 
hare  been  c-iiisoil  by  ripe  apricnts.  aimiiues,  n.nd 
quiiiCGB,  wliiuli  gave  otT  tlie  (ns  In  the  nigliL  Uad 
tb*air  of  ilin  ri>r>(n  bnon  (^xamiiioil,  tlinrt!  UJiitledoutii 
tbiit  a  sufficient  iiuiiHty  o(  o«yi(eu  ti>  suppint  life 
wuulJ  bnve  bei-it  {txiiid.  Swc^ct-sitiulliTij;  Di^vvur*,  tucb 
na  Jnsiniiic,  tuberose,  niiii  nirutUDJIit,  Mri<l  niso  oitor- 
irer»it)  leaves,  give  off  a  »linllar  ile.tJIy  gai;  ami  it 
>««iiit  lliiii  iliia  gu  iiiuit  be  in  »oiiie  vcAy  cotiuiicieil 
fflUt  the  otlor. 

—  La  yalure  publl&lies  tn  aecoutit  of  a  new  loud- 
i]>«akliis  teleiilione  g>*Ieiii  rm:eiil1y  pre»<TiitMl  liy 
Ur.  J.  Oolioniwicx  tu  llie 

liilerri^Hlonal  Enclely  of 
elceirlclaiia  and  tu  ike 
French  Hoci^Ly  of  ]»hy>.icA. 
His  lnii>»iull(«r  U  a«  )'«t 
a  wcnit.  The  receiver, 
wlilcb  Ik  Agurcd  in  Itic  oc- 
coiii|iaiiyliig  cur.  Ii  tue 
sami;  In  prli)cl|>le  wltli 
that  uf  DfH.  Tli«  mnyiiOL 
is  formed  «t  a  hollow  »tMl 
eyliiidpr,  with  a  slot  on 
one  side  from  firo  to  atx 
millimetres  wide.  To  tbo 
ccninn  of  this  c>]iiidflr  ait) 
att]i<?b«<l  tiro  Uulu  core* 
of  tati  Iron,  on  wltlcli  are 
rolled  tbe  bobbin*.  Tbese 
bubbiiis  are  enclosed  be- 
tween twi>  dUks  of  thin 
shuet-iron.  The  l-iwer 
pllitW,  which  is  fixed  linn- 
1y  to  Ibe  magnet,  kns  two 
holeii  nhicb  freely  allow 
the  passagv  of  tli«  iron 
cores.  TUe  magnellim 
keeps  tlie  box  in  x  state 
of  tension.  Tliis  receiver, 
irith  the  |>eculittr  Iran  tinit- 
tcrof  Mr.  OchtirowicK,  allowed  aiieaktiig.  altiging,  and 
music  to  be  licnrd  throughout  the  hall  of  the  rarlx 
B«ogr'iph!c«!  aodely,  — a  hall  arcommodallng  live 
bundrMl  |ier*ima.  In  the  microphone  tniiiBtnltter 
uwd  by  Ml*.  Odiorowlez,  h^al  lecnia  lo  pl>»y  an  im> 
porlant  [nirt.  If  one  may  judgn  from  the  fft<it  thiiE  All 
tbo  experiment*  m.vin  hcfui*  the  Bockty  of  electri- 
cians on  tliO  4tli  of  Kutiruary  wen?  iiircetitifiil  except 
the  la:it.  Ur.  Odioruwlu  nttributctl  this  Co  the  fact 
tlinl  the  microphone  neciled  to  be  hot :  when  It  ceaaea 

10  be  so,  tlio  a<jju5tmcnt  1«  deMroyeil,  and  c.in  l>e  re- 
otiabliihed  only  by  relinaiiny.  Lai'lnnch<5  (.-ells  were 
used,  whicli  lircaiiiu  polarized,  and  allowed  the  tnuu- 
tnltter  lo  became  cold. 

—  \  patent  ha*  l>««n  taken  out  In  Prance  bf  M. 
TIcliencr  for  &  process  of  buttt^r-makinKbyeleclricitj. 

11  Is  slntiid,  that,  the  millc  being  placed  In  &  vcnel  of 


*(wm:!a1  form,  a  pair  of  clc>etrodet  U  introdOMd,  and 
connected  to  a  dynamo  captible  of  yielding  a  current 
of  tony  Tolls,  wlieti  In  from  three  U>  fJTe  minum  Ibe 
butter  acciimiiUtcB  at  oite  end  n(  Uie  |)oles  In  tbe 
form  u(  Iiiiie  b»lls.  The  chums  Incliida  th«  reraaTtl 
of  ntiicidity  from  butter,  and  ilie  maitufactare  of 
cheew,  by  the  help  of  ilie  eurrenL 

—  We  Mice  the  fallowing  account  of  th«  Frflu 
selenium  cellt  from  n»  advance  copy  of  his  paper,  to 
appear  in  lliu  Proceedl'>g-i  of  the  American  ajsocla- 
tioH.  '•  In  ihn  fir«t  nUce,  I  form  the  ulvniuin  In  rery 
thill  plales,  a-od  |toInrlxe  them,  ao  tbat  ll>e  oppMito 
faces  liHVc  diflvtu'it  electrical  ■Utes  or  proprrtJet, 
TMa  I  do  by  mehliig  it  upon  a  plate  of  metal  with 
which  it  will  form  a  ehciiiictl  coinblimtlun,  sufHcleiil. 
at  Inasl,  to  cause  the  seleninni  Ur  ailhiri^  and  make  a 
git'<d  eteclric^l  conncciioo 


»c»anowicis^  tooD-sfUKiita  TmuraoHR, 


Willi  iu  ^^leoillersll^^lC« 
of  the  Mleiilum  is  not  w 
ttnited  or  com  blued,  but  u 
lefl  in  a  fr<«  slat*;  and  a 
conductor  la  rubwqitently 
applied  over  It  by  simple 
coniaet  or  pretsiirD.  Dur- 
ing tli«  process  of  nielili^ 
and  crystallUIn;^  tli«  ••■ 
leiduni  is  eoniptraced  be- 
tween the  meul  pl«l««p«B 
which  it  h  melted,  aod  an- 
other plate  of  ateel  orotlter 
subftance  wlih  wlikh  It 
will  not  combin«.  .  .  . 
The  iion-adherani  plate 
hnin;  rviuuved  aftar  (fa* 
cell  liAS  bccoino  cool,  I 
then  cover  that  surfaoe 
with  «  tram^artrtt  eott- 
ductor  of  electricity,  wbldt 
may  be  a  ibin  fllmof  gold- 
Ir.nf.  Plallnuni.  ailvvr.  or 
other  suilabia  material 
maj'  also  be  emplofed. 
The  whole  aurfaee  of  tha 
selenium  {« th«rofor«  «o*- 
ereil  H-lth  a  good  elc<tric«l 
conductor,  yel  !a  practlcfllly  bare  tti  tlie  liicht,  wLIcb 
pjuuci  thnxifih  the  conductor  to  the  «el«nium  under- 
neath. My  Mandard  idtn  of  cell  has  about  two  by  two 
atidn  hulf  Inches  of  surface,  with  athlckneaaoffrom 
yiiJotor^lV^of  anlneh  of  selenlnimbm  tlw  eel te  can, 
of  counn,  be  mailc  of  tiny  ilze  or  form.  A  great  advan- 
tji4;e  uf  this  arrariiieiucnt  contlit*  In  the  fact  that  it 
<!Miib1r-t  ra«  to  itpply  Hie  current  and  the  light  to  the 
fclcnluin  In  the  Mine  pUne  or  Bener.il  dLrcciion, Instead 
of  Craniveraely  lo  each  other,  a»  hen-tofore  dotw." 

—  Pe^mnann'smiHiirifunieiilias  piiblhlied  a  »«fj 
detailed  lliigiilatic  map  of  Hungary,  wltli  an  artMt 
by  Dr.  T.  v.  Jekelfa)u«iy  of  the  slatlsllcal  bureau, 
from  which  It  np|ionrs,  that,  among  every  thousand 
InLnbllnnU  of  ilio  kingdom,  tlierft  are  412  Magyars, 
Vi'i  Germans,  IM  Koutnaniana,  liiU  Cnwta  anj  Serbs, 
aiid  118  Slovaks, 
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COMMEXT  AND  CRITICISM. 

Ir  OL'H  (.'Ofifiilcnco  in  postvrily  be  aot  mis- 

I      placed,  ic  will  look  with  peculiar  interest  ii[>on 

^fetti«  hobbjr<hor8«8  of  our  day,  [lArtifuliirl^'  tlioee 

"  used    by  some    persioiiK,  with    many    pxtenial 

cloims  to  cousUlvration,  in  tticir  raids  upon 

Bpby&iologi9t«  aad  th«ir  work.      Uoe  or  these 

aaimals  ba«  ivoontly  been  ruMvn  in  ao  attack 

upon  a  deceptive   flgiirc   which    was  InU-Ilod 

witb  the  name  of  IhYife&sor  Martin  of  Johns 

Hopkins  uiiivvraity.     Tliv  arena  as  wl-U  an  llic 

figore,  which,  of  coHrae,  was  duiDOlished,  was 

fklmish<^d  by  Uic   ZnophUigt,  falsely  bo  callod, 

—  aJo<irnnl  aui)|K>rt(>d  by  aomo  ant) vivisection 

socictka  in  Enj^Iund.     But  the  real   Professor 

Muxtiii  \ias  conie  U]ion  the  sovnu  with  n  litttc 

i^pamphlet,  which  ia  not  only  a  '  correciioo," 

^Hbut  %  acrere  '  <autttgatioD  *  and  an  '  appeal,'  as 

"  its  iub-title  tella  ua. 


During  some   nine  years.  Dr.  Martin  han 

fbeen  Uie  esteemed  head  of  ibe  tlcjMtnmvnl  of 
biology*  in  Johns  Hopkins  university.  Holb 
by  him,  ftiKl  by  i^athiisiastic  piipit*  working 
noder  bis  dire<^ion,  many  interesting  n'senrchos 
hare  b*«ii  uii«lertak*n.  and  some  very  iiniior- 
tant  results  have  been  obtained.  Oue  of  the 
moat  valuable  '  finds  '  is  an  admirable  method 
[  for  Iho  Httiity  of  the  mammalian  heart,  isolated 
from  all  tire  inttuences  of  lire  body.  Thia 
metbod  involves  the  killing  of  the  t-iitSrc  ani- 
mal, except  the  heart  and  the  lungs,  which  are 
Mwdcd  for  lh«  artificial  aeration  of  the  blood. 
With  the  exception  of  Uie  brief  period  required 
foradministratlonof  I  he  narcotic  or  anavflthL'ttc, 
the  entire  proceihirc  ia  peinlesA.  Tlii'  only  pos- 
sible exception  is  Pound  in  Iwuinstuncca  where 
curare  wns  used  to  exclude  and  control  the 
action  of  the  narcotics  usually  employed  ;  and 
ber«  the  period  of  poasibte  pain  ia  very  brief, 
lasting  only  until  the  blood-supply  to  the  brain 
CA&  be  cut  off.     These  exp«rimeuta  arv  not 

lt«.ltt.-ltM. 


merely  of  the  i;n>u.te9t  theorcltcal  interest,  but 
their  praclionl  ini[)ortan<?e  is  immense  and  far- 
reaching.  Alroaily  it  has  been  possible  to 
determine  that  fever  temp«ratiire«  of  tlie  blood 
are  alone  sulBcicnt  to  act  powerfully  upon  the 
heart,  and  alter  its  work.  The  hope  which  this 
fonn  of  gtudy  holds  out,  not  only  of  increasing 
our  understanding  of  thu  heart's  action,  but 
.also  of  giving  us  much  exacter  knowlerlge  of 
the  action  of  drugs  upun  thaturgsn.  and  the 
great  value  of  such  knowledge,  must  be  oridcat 
to  every  candid  person. 


The  Ba1liinor«  investigations  hare  all  been 
published  in  detail :  no  secret  has  been  nude 
of  tbQ  racUiod,  and  the  work  has  hod  all  the 
puhlidty  which  the  ordinary  channels  open  to 
such  comTuuiiivatioQs  permit.  Tlie  Znnph>U»t 
IKople  ini^t  with  oue  of  the  re[K>ris  in  the  Phil- 
oaQphical  trangactions  of  the  Hoyal  society, 
and  proceeded  to  give  a  garbled  version,  with 
coramenU,  according  to  Uic  method  familiar  to 
all  who  have  read  any  of  the  peculiar  writings 
of  the  antiviviseclionists.  This  was  well 
spiced  with  allasious  to  tlie  barbanly  tH.>rmitted 
in  *  far-off'  America,  and  to  the  callousoesa  of 
Dr.  Martin,  wiili  '  bis  Icarnnl  Jargon  and  stip- 
iwsed  results.'  Th«  reply  will  be  found  to  be 
an  honest  and  vigorous  protest,  which  will  have 
the  hcHi'ly  approval  of  ever)*  right-minded  and 
clear-headed  man.  It  not  only  gives  n  plain 
statement  of  the  nialiciousDess  and  injustice 
and  ignoranoe  of  his  accusers,  whose  lies  he 
oumbvra  M  be  nails  them,  but  it  also  contains 
a  manly  appeal  to  those  among  whom  be  bos 
worked  and  taught,  to  stand  by  him,  to  protect 
him  and  others  from  this  form  of  abusive  thia- 
roprrscDtatton ;  and  he  ap|>enU,  nirthermorv, 
to  the  officers  and  committee  of  the  society, 
whom  mouthpiece  the  ZoophiliH  ts  said  to  he. 
The  list  contains  many  names  of  those  in  good 
rcput«  and  in  high  places  (there  are  not  only 
ecclesiastical  and  courtly  dignitaries  among 
them,  but,  inirtibi/«  dtcfu,  scientific  worthies  as 
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w«ll) ;  and  Dr.  Mnrtlii's  plaia  dednration  of 
ttte  cliaracter  of  the  work  they  Biip|K>rt  ought 
to  cflll  II  bliiali  of  Hlianic  lu  ihc  clivck  of  every 
one  of  tlipm,  titiletis.  indeed,  the  dise&se  mny 
liavc  itlrcftdy  iitf«cted  the  va«o-inotor  centre. 


Tdk  BRrORT  of  the  cotnmiasionere  of  the 
UaawchDAetts  ittntc  topogrnphicn.!  stin'ey  for 
1884  showa  that  the  BVBtem  of  uu-o|jei-fltivo 
work  with  the  U-  S,  yi-ologiwil  survey  Ims 
proved  entirely  sucreanfid.  The  work  has 
been  under  the  imniediiitc  control  of  tlic  IT.  S. 
gcologioal  8un-cy,  but  flubject  to  the  iiiB[)eclion 
of  the  state  commissioners  at  every  stage. 
Allliough  the  field -ojicralion  did  not  begin 
until  iiiid»umm&r,  and  was  subject  to  all  the 
dil1lL-iilti<.'B  of  starting,  an  area  of  eerernl  hun- 
dred mUeK  for  detailed  cnntotired  ninps  wnfi 
surveyed  before  the  winter  closed  the  field-work . 
The  linrties,  few  tii  number,  were  so  plaeeil  tLwl 
their  work  fairly  repreaenis  all  the  varieties  of 
tO{>ogra|>hy  within  the  state;  uiid  the  rcsiiUH 
give  a  fair  measure  of  the  eost  of  a  com- 
plctctl  map  on  the  scale  of  two  inches  to  the 
miict  witli  coutours  at  intervals  of  twenty  feet. 
It  appears  that  this  coat  is  not  likely  to  exceed 
firtJ^en  dollars  per  eqiinre  mile,  and  may  be 
brought  within  twelve  dollan. 


The  report  recommends  a  fUrlher  appropria- 
tion of  three  tbousaiid  dullai*;*  per  nniiiiin.  to 
be  ii^ed  ill  ibe  determination  hy  trianpilation 
of  the  corners  of  the  ucvcrttl  towu  areas.  Tlic 
present  ttystem  of  delimiting  the  towns  and 
presert'ing  the  metaory  of  their  bounds  Is  au 
iuberitfinee  froin  fornier  ages.  It  is  said  that 
in  the  old  English  days  the  mcniory  of  tliu 
boundaries  vtm  ctfectivcly  maintained  hy  tak- 
ing all  Um  Itoys  of  the  town  to  thy  bounds, 
and  soiiiirlly  tloggingthviu  along  theline«.  By 
repeating  this  ft-om  year  to  year,  the  male 
population  of  the  township  was  Bure  lo  have  & 
lively,  though  perhaps  unpleasant^  seose  of 
these  limits.  This  simple  Tnelhud  of  bxtng 
the  boundaries  ha»  fallen  into  disuse,  hut  as 
yet  no  more  effective  modern  system  has  tnken 
its  place. 


Tne  coirHissioxERS   of  the    Penns^lvanb 

geolugtc-al  survey  have  stipulated  with  Jdnjor 
I'owell  to  prosecute  the  survey  of  that  stale 
on  terms  similar  to  those  arranged  with  Mu- 
B»chi]sett».  The  plan  requires  ati  appropri- 
ation of  ten  thousand  dollars  per  annmo  on 
the  part  of  the  state.  If  this  plan  is  cairinl 
out,  —  and  it  is  hardly  coaoeivable  tJiat  tiie 
P<-nnsylvania  I<>gislalure  will  not  do  its  put 
of  the  work,  —  the  map  of  that  state  shouU 
be  cuioph>ted  withLn  ten  ye&n. 


One  of  the  greatest  hiuderances  to  the  dfr 
velopnicnt  of  ihe  United  Slates  .irisea  fixjiu  tin: 
imperfect  knowledge  of  its  surface  and  struc- 
ture.     Our  moilurn  life  eli-itves  so  cIomIv  lo 
the  eartli,  that  at  every   step  wc  need  a  vau 
amount  of  ai;L'iir»te  information    whieli    ow 
forefathers  did  not  require.     If  the  odmiralitf 
planM  of  the  present  director  of  the  gi>ological 
survey  are  allowed  to  boar  their  point,  by  xht 
end  of  tltiB  century,  this  hiuderance  may  be  re- 
moved ;  the  whole  surface  of  the  national  am 
will  he  mapped  on  n  scale  proportionate  to  the 
needs ;  and  the  cost  of  the  work  will  nut  mudu 
if  al  all,  exceed  that  of  maintaining  a  rt^ 
ment  of  cavalry  for  the  s.-tmo  lirne.    There  will 
be  reason  for  sad  comments  on  the  American 
reputation  for  sagacity,  if  tlits  work  is  not  donr. 


* 


As'v  oNK  WHO  has  seen  the    recmlta  of  Ike 

terrible  uplieaval  at  the  south  caused  by  ll» 
war  Is  surprised  when  here  and  there  he  sen 
signs  of  returning  prosperity.  Knowing  lo 
bow  tnnny  n  sotttbcrner,  as  he  eits  on  his  well- 
worn  mahogany  ami  gazes  at  his  streaked  mh^ 
ror,  it  is  the  qiicKtiun  of  each  day  where  lie 
may  obtain  the  meagre  ration  of  hominy  for 
himself  he  was  wonl  to  mete  out  to  his  slavM. 
it  is  actually  a  eauae  of  wonder,  when  one 
hears  now  and  then  of  the  prosperity  of  sofW 
of  the  southern  colleges,  and  at  last  of  the 
revival  of  an  interest  in  science,  such  us  u 
shown  by  the  formation  of  the  F.li«)ha  Mitchell 
scientific  society  in  North  Carolina. 


This  society  was  the  nntgrowlh  of  the  «msl! 
knot  of  studious   men  about  the  uollcge 
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C'lmp«l  Hill,  And  completed  its  lint  j«ar  of 
*3cisten<>c  last  aulamn.  lu  iu  first  rei»rt  it  is 
*tmc(i  to  have  seven  lire-members,  scvenly-8v« 
regular  members,  and  6evcnlj--foHr  assodatea. 
Moiittilr  meetings  linve  befn  held  in  which  the 
iatcrc'itl  Uik«u  itas  viicotiroging.  The  pai»er* 
pabllsherl  in  the  first  numbers  of  the  yearly 
r«porl  of  the  «ooicty  are  oT  good  character, 
and  receive  much  of  their  inspiration  from  the 
chemical  laboraton'  of  the  I'ntverslty  of  \orth 
Carolina.  A  biogrnpliical  sketch  and  portrait 
of  Mitchell  arc  preGsed. 


n 


I 


LETTERS   TO   THE  EDITOR. 

Mr.  UelvlUe'a  pliui  of  reaching  the  nottb  pole. 
Ix  Ibe  tBSue  of  ilie  New-York  Ktftiinn  jinut,  y»ili.«, 

I  oppowd  Mr.  3leiville'(  plan  of  ivaclilng  the  iiiuth 

C>)c.'  as  I  cauM  not  consider  [li«  tXitoiy  on  whicli  SL 
fonndml  correct,  lu  aii^vrvt  to  lay  remu-ka,  Mr. 
Urlvill«>n  UicMim-  p«jwr,  Foli.  17,  niAlnUlu*  lii>  po»l- 
tion,  and  d(tnoimM«  hit  crilit*  for  hlmlvriiis  hit  en- 
deavots,  fiutcad  of  "Minlinc  him  in  prove  his  thpori^B 
baliuMtmucb  talih  Iti.  aii<i  piTiiiiEiitiii  him  (o  brliiK 
back  (be  iieoeMary  fact»  iliiii  alum!  un  carry  convic- 
tt«a  to  the  unbeliever  witliuul  n  theory."  lie  saj*. 
"  It  wooM  b4  mor«  in  th«  spirit  of  3>rogrvti9  and  the 
advaDC»Ri«nt  of  tclence.  If  uiy  critics  voulj  propound 
new  thf orimi  or  otb^r  pUns  of  pr-ngrws.  rather  ihau 
ilnip1vlimlfi>iiUcir«a]r, '  I  don' I ''flifTt.'  "  Wec^noot 
coiiiciilr  wiUi  thisopiiilxn  of  Mr.  Mclvillv,  Nndclfllm 
tb<  full  rifcbl  to  criliclM  a  plan  o(  exploration  befuro 

II  la  Ml  III  motion.  Wliat  id  ilie  cauae  of  ko  ramy 
failure*  of  arcilcexpedlclonB  and  ether  uinlitrtiibhiKR? 
Ii  It  the  cirelfia  negleci  of  thorough  iUtIlH.-rutli>ii 
before  entcrSnE  into  exptditlona.  or  la  ic  the  hos- 
llUty  of  nature?  Ilavr  we  nothing  to  learn  by  ilta 
Jeaanettc  and  ili«  I'rotcut?  If  we  atiould  claim  at 
anjriltne  lh«  right  ci(  (iritloUir,  we  dn  it  now,  whon 
the  blunders  and  misrurcuiiea  witirli  efreclrd  ihti 
failure*  of  ilie  laat  expudillon*  xiv  <)t-i'|)Iy  Itnpnsird 
onpabUcmlnd*.  and  iieailyexilii^iiiiih  Ui<-  liiitc  Ih- 
tervalwbkh  la  left  for  acleiitlltc  vturk  in  lUu  Areiic. 
We  eonilder  It  in  the  npirll  i>t  pmgrefi  of  aelctice, 
to  prove  the  fnllftcy  of  a  plan  fiiiiiuli>d  on  llieorte* 
like  ibiMW  of  Jlr.  Melvi]U>.  which  oannot  ba  aooepted 
by  wieiitific  men.  aoil  must  lead  to  dlaaatar,  or  will  »i 
teaat  be  oasuccesaful. 

It  to  teuenbat  difficult  to  underatand  Mr.  3lelTillv'» 
llieorj;and  1  do  not  know  that  1  am  able  to  gire  an 
explanation  ef  It  which  nlll  lailtfy  the  anther.  Ur. 
ICelville  atipniwe*  tli.ll  the  Arctic  Ocean,  north  of  85' 
north  latlludir.  is  rnvcrcd  by  a  Nolid  irc-cjvji  kept  In  a 
ftate  «f  e-iuSlibrlum  by  the  oemrirujal  force.  Up 
Inteiida  to  atari  from  Ihenonhvrn  limit  of  FraiuJoacf 
Land  on  aledgea.  traTelling  over  ttie  eraoitib  lee-cap 
Uiwarih  the  north  pole,  — a  aiippoaeil  iliBtance  of  Arts 
decrees:  i.e..  three  hundred  milei  oni  and  three  hnn- 
drcd  rollnt  hack.  In  rT^lnmloz  he  Intends  to  uae  the 
•oalhvm  drift  of  Iho  ice,  whltHi  niil  carry  Um  cither 
hock  to  KratiE  Josef  Lander  to  Spiizboretn,  where 
he  would  hare  depots  erected  for  tliv  use  of  tha  ratir^ 
ins  po'^T' 

•  O.  W.  Uthtlt*.  ta  Ibe  Lon  delta.    Bohod.  t«a. 


Hla  riewabont  the  loe-cap  will  be  seen  from  (be  fot* 
IowIdk  quoLatloua  |(.  c,  p.  4761 :  "After  creetini;  Um 
elsht>--fifth  degree  of  li-.itudc,  the  Intveller  will  eotne 
to  that  immovabla  InM-anuhieh  will  in  nli  probability 
pruie  u>  Iw  a  palaeocTratiE  tea  of  loe  and  anow.  We 
abonhl  have  a  clear,  tmbtuken  surface  to  travel  upon. 
subjeeL  of  oourae.  to  assiu<e*  and  ahrtnkage  cracu." 
P.  474,  he  aays,  "  The  coutitleaa  iuillio>B  square  mlUa 
of  ice  annitallj  expelini  from  the  Aretle  Oeoan  alone 
praeatlta  fallacy  of  a'palaeocryaiicseaof  Ice;'"  n. 
47S,  "LecihesUleof  Uwlcabea*  it  may,  it  certainly 
can  be  no  worae  than  the  broken  path  oecr  which 
the  Jeannette'e  crew  marched." 

Frotn  lhe»e  quotation*,  it  would  appear  that  Mr. 
UeU-llleianotveryeenalnof  theestoMaoeel  the  ice- 
cap.  Tlie  auertion,  however  (p>.  47S|.  that "  the  teat 
of  marchlnc  to  the  pole  and  back  will  be  easily  pl^H^• 
ttcatrfc."  and  the  fact  that  his  plan  Is  founded  on  this 
tlieory,  prove  Mr.  Melrillr'i  contidcuce  in  it,  II  it 
can  be  proved  tbatUr.  Melville's  n-aaotis  (or  Ibe  ex- 
istence of  an  lee^cap  cannot  be  uislutaltied.  If  it  ean 
be  proved  that  an  Ice-ean  eantioL  irxl«i.  Lib  pUu  must 
needs  fall  W  plccea.  Let  as  enter  into  his  proofa 
singly. 

(ir*t:  "  A*  Um  cnlrifojal  influence  ia  acting 
eijually  in  all  rllrtwiinriii,  ami  tending  lu  |hiII  the  Ice- 
cap iiiwiinln  Iliv  ii'^italor.  it  can  only  carry  awii  those 
dftaiii'd  ixirtiiint  of  Ice  broken  near  the  otitaUrts 
of  Ibii  Icecap"  (p.  4T41.    No  doubt,  the  eenuifuni 

Cult  at  a  certain  parallel  will  be  equal  on  every  mand- 
m:  h\n,  Mtppoofae  Ihia  cciiilniieu*  ice-cap  to  exist, 
an  Ofjnal  ptiM  eouldonly  oorai-  ti  pass  If  it  extendail 
li>  LhniatRc  parallel  all  around  tin-  pole.  Kvery  mila 
lulded  U>  one  Side  would  Inereaac  the  pull  there,  and 
disturb  the  cqnilibrinm  which  Mr,  Melville  require* 
for  hi*  Ibeorr.  BeaSdve,  we  cannot  linni(ine  any  kind 
of  lee  strong  enough  Ui  aland  llie  immense  tension 
effpcted  bv  the  centrifugal  l<irc«  on  a  solid  bo<ty  of 
three  hundred  miles  in  railliis.  An  a|tpmxlnat«  com- 
pittsiion  of  thecfTecls  of  the  centrlfttjcal  force  on  a 
body  Qf  ice  of  thr^w  invtrra'  thlcktictu,  cxIcBdiiiR  from 
latitude  S59  to  sUfi,  give*  a  (enalou  of  nearly  ihlrty 
Icllograms  on  one  square  centimetre. 

A*  soon  as  Hr.  Melville  will  grant  us  the  illgbteat 
moitoii  of  hii  Ice-cap  in  any  dircclloii.  he  baa  li>  give 
up  hla  theory,  as  the  "nuclcnsof  paliite<l  Islnnd  ponhs, 
whidi.  If  nothing  mote,  will  ttold  Ibe  Ice  fatl  at  lbs 
pole  '  Ip.  474),  will  not  any  longer  bold  the  cap,  but 
break  it  up  Into  tui  iininfote  |iack.  1  suppose  Mr. 
Melville  will  concede  that  hU  argtimeiiU  teferring  to 
an  ciual  pull  by  the  centrifugal  force  cantiot  be  malu* 
tallied. 

The  by drofl^apl ileal  and  iiMteoroloalca)  (beeries 
which  hfl"  hriiign  (onh  in  favor  of  hisplati  cannot  be 
tijjt|iiir|.'d  from  the  prramit  alale  of  our  knowledge 
In  llif««  >rii'nci"«. 

lie  auppiiie.1  ihat  there  are  two  currr.nla, — an  eiiua- 
loriul,  M.'iiti>g  north;  a  p<diir.  aelllTigKiuth,  —  and  be- 
tween hnih  a  neutral  aone  which  lie  fuppnsca  at  alxvut 
8&°  ni-irih  latitude,  where  aoarcely  any  enrrent axlat*. 
Considering  Die  obHrratlona  on  ntrrents  in  the  polar 
fcas,  wr  cannot  undcniand  how  Mr.  Hclrille  can 
ptoponitd  such  a  theorii*,  Thla  is  not  Uia  place  to  treat 
of  modern  ocennonaphy;  and  I  can  only  rcfrr  lo 
'Iliomsoii's  and  CatpenWr's  woeka,  and  to  Zop- 
prlU's  matliemalical  theory  of  currents,  which  give 
a  basis  to  this  fclcnce  nni  Bllotvliig  u«  tu  forni  Ilieorles 
like  Mr.  Melville's.  We  may  oiily  lie  permitted  to 
•ay  a  few  words  sbout  the  improbnbility  if  syoimot- 
rical  currtnta  such  a*  Mr.  Melville  auppoaca  The 
Ajetic  Ocean  forma  a  large  Mediterrauean  Sea,  with 
one  vide  outlet  between  Oreeoland  and  Norway. 
The  exchange  of  water  between  the  Arctic  and  the 
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^liiiUorial  Oeean  inusi  be  affected  Uiraugh  lldssirulu 
as  ih«  Darrow  aud  sballow  BcHuii;  iSiralt  c*unot  Lbto 
any  iiirtiiPiic-'  on  Uii*  kjntniii  of  ciirri>titii.  No  wutn 
eurrent  torms  theiT  a  ■  iht'rnioindlrioni  itftl*way'  to 
tbe  pole>>  Tliu  miqiliu  of  tratcr  aiiiiua.lly  K(t<leJ  lo 
tlie  ajviic  mp«  must  inke  its  wav  tliruugli  llif  iirull  tie- 
lwc«'i)  Amciiraktiil  Ruropo.  In  lu  fastetn  portion, 
Iratwcrn  Icclitud  aud  Nurwav,  Ui«  wanu  ciirr»!ni. 
r«*clie«  to  ttie  4;oinparatlvsly  ftli^lov  bottom  of  tb«  Ma. 
(•ee  Uohn's  reaeatcheB  Id  Pefemiann's  nUthtitaHff- 
4tH).  North  of  ilie  submRrliie  elvrMion  coiinccCinE 
Icc-luid  9tt»]  Narw*y,  vblcli  nowhere  ricecds  four 
hunilrcJ  fnilioiiis  lii  tloplb,  the  ooJd  water  of  the 
arciJc  tsa  U  (ImiiTued  up:  »a  tbe  tiortlivrn  Ciimnt  has 
to  pMi  tliiy  II  am  IT  Denmark  i^tntii  betwoeu  Icplsiid 
onfl  Greenland.  H*W- wo  observe  the  linmeme  Ico- 
Itden  cumut  (ollowhig  tbe  com!  at  East  Gr^irntanil. 
Throuitli  tliia  9ir»!l  tbe  iicop-»ta  tnollon  lownnls  tliP 
cquBUir  iiiuirt  take  Its  war.  at  not  a  drnp  of  coUl  nntvr 
panes  e^t  "f  Icflaiul.  'rhi^  cold  wnti^r  rtning  at  the 
eqvatorcnn  pAtn  i>ii)y  Ihii  witr.  but.  frntti  ilii*  premnt 
BtAt«  of  our  kiiiiwli-'(LK«-  vie  Uo  not  yet  ktiuw  wlieihsr 
the  ETWimr  jmrt  i»  fiu-rtt'il  aloug  hy  tin-  ilce|i-»ca  mo- 
tion, or  by  ilir  inifwrlkiul  ttirii'iix.  Tbo  fuel  ii.  tlial  llie 
polar  ouuau  ia  nn  imiu'^ii-<u  M«dil^rr«ii<>nii  Sra,  willi 
(MM  Otllltti  through  whidi  tho  tuqilim  of  tviitur  hiu 
to  Bnd  liB  exit:  Ihffivfun'  t)i"  n'hiil«  ari^a  iii<»r  the 
nuilci  must  be  innv^d  liy  HtrcniitciirrenUi;  wbili?  (lie 
rnuiuie  puns,  thf  spit  bi-twirn  tlie  P.irry  archi|iplsiKii 
MEiil  Konb  Silwriii,  will  only  bt  aHeiJlcil  by  ihr  I'rev  Ail- 
ing wind).  If  thf^rv  were  tiu  otiii-r  reason,  Iblt  w»iild 
bA  anfficirnt  to  proTe  the  lrapo<uibUlty  of  syiiimi?i.rjcal 
ciirrwnt*  around  the  pote«. 

A«  f'lr  Mr.  Melville's  mcl'Mrology.  1  confesi  that  I 
caniMtt  iiiiderlake  to  refute  lii«  tb<;ori-  at  thl.t  ptarc!, 
aa  I  should  liave  to  lull  bock  on  the  eWtncnla  of  tbii 
■o1«n«e  and  thoM  of  (ibyilca.  "  And  ai  they  [tbe  air- 
currontsl  da  follow  the  earth's  surface,  they  take  their 
dlrootlon  toward  tbe  pole,  following  the  tpherlcal 
surftot  of  tlie  earth  until  they  reach  the  aboiildcrs  of 
the  (llipeold,  where  th<:  AaiCcnlng  of  thu  earth  com- 
imncea  (1);  tlien,  having  rectiwil  ihcir  courac  atxl 
direction  for  a  distance  of  ncarJy  five  thousand  miles, 
they  follow  (b»irpny>'Cled  direi'lion,  and  contlniiooii 
nbuve  the  enrth's  Mirtace  Just  as  much  as  the  flatten* 
Itig  of  the  eatih  at  the  pultM  aniounta  to."  (]\  I 
stinuld  be  elad  U>  learn  the  place  where  ibc  earth 
b^QS  to  flattenl  Mr.  Meltille's  M«ertinn  ihAi  n. 
low  atinnspherlc  pressuro  exlMt*  In  liigh  luiiltidcs  Is 
not  eorrecl.  Too  cantrea  of  low  iirwiitiMi  an;  the 
Bering  Sen  And  tbe  North  Atlantic  Oc*uin  around 
leetaad.  Besides,  n^cions  of  a  !o"'  barorntjier  arc  not 
those  of  calmn,  but  of  winds. 

In  Rhnrt,  Mr.  Uelrille's  theory  cannot  npbald  Itjwif, 
and  n  nl»i  foundml  upon  it  cannot  prove  Bucc^a&ful, 
We  wish  Mr.  Melrllle  might  conQni?  hiinsell  to  tbu 
princiiiltt  tliat  crcry  plan  of  adriuicc  towards  the 
pole  should  be  made  iccordLni;  to  former  cxpcriuiic«f , 
not  rague  theories.  We  hope  he  will  suecced  in 
raavbins  Fratiz  Josef  Land,  and  there,  no  doubt, 
he  vlillnd  most  Iniereatlng  reantts:  hut  we  oppoiie 
tbe  haxardouJi  undarUUng  of  learlng  the  land  iu 
order  to  reach  the  pole.  Ftom  the  experience  be  will 
ealn  in  the  far  north,  he  may  propound  a  new  plan 
Founded  upon  bis  own  ohicrratiftnn  there. 

We  think  the  cnthiuisam  of  Mr.  Melville  fnrarctlc 
re^-'ikrclies  It  hlghlv  to  lie  praised.  If  aitv  tiling  can 
ancoiinge  lh<<  public.  It  U  tlu^  Kiru£f;le  of  tlie  arctic 
lieroei  lor  their  noble  task,  the  iiemeverance  with 
which  they  brave  the  danscra  of  climate  aud  lc<.-,  as 
well  as  tbe  narrow-minded  OTiponenls  who  scorn  their 
Ideals.  We  hope  Mr.  Melvllla  does  not  class  us  among 
Ihns*.    We  have  the  tnoet  hearty  tnlfren  In  polar 


rxplorntiou,  and  only  wish  Mr.  MelvlUc  loiitbt  sax 
hi*  life  and  hi*  experience  for  an  exptrdltiooi  nul  to 
haxardoua  and  not  so  adventurous  as  Uie  propoMd 
one.  Db.  Fiiaxz  Boa*.  . 

Did  Cortei  visit  P»l«aqiio? 

This  IntcraUiig  question,  prop-^undcd  by  I'rvfcs- 
«or Cyrus  Thomas  In  S^lencr,  r.  p.  I7X,  should  att»« 
the  attention  of  areheolo^lnts. 

As  there  are  some  la&ccaradea  In  his  ■tatenienii, 
and  a.*,  from  a  tludy  of  the  documents  tn  the  case,  1 
r«ael)  dlJTerent  conclualoiu,  I  bci;  to  eubmlt  them  to 
your  readers. 

The  lne.nlity  ^Titacat'  wo*  not  reaehed  <V|I(t-  the 
exeenliuii  i>f  Cuaulitemocislti  (at  Professor  Thoota* 
KayKi,  bitt  wu  tbe  staiEon  next  previous  lu  the  one 
at  wliieli  that  <-veut  occurred;  to  wit,  at  laAncaiiac, 
the  capital  city  of  the  province  of  Acalaii. 

As  lo  tlii«  name  '  lxaneiuia«,'  It  is  evldentlj  tn 
the  Mnyn  Inngiiagc,  and  mf«n«  'the  re*ldetK«  of  the 
ehk'l  iif  tliii  Itxaii,'  wb<>  wein  a  wHI-known  Ha|E 
trilie.  Thi-  proTfneenf  .\i:.-ilan  Isplacrd.oo  old  maps, 
1111  i.lii- Miutliem  and  liaAtem  ahoms  nf  the  llaUa  4e 
Terminus;  and,  iwconJiDg  tu  Cvrtex,  its  chief  citj  waa 
on  or  near  the  shores  of  this  bay. 

When  at  Za^oatespan.  bMween  which  and  Iianca- 
nae  the  only  stations  were  Teutlaca  and  Tlxalepellf 
Cortex  sent  a  mcs^ciifccr  by  tea  to  Acalan:  beoee 
both  chc»o  places  were  on  tbe  seacoart,  or  dcslt  II 
At  Zai;oate»pan  he  was  informed  that  tlicw  were  two 
roads  to  Aeatan,  —  one  up  the  wmntry;  the  other, 
shorter,  near  the  seaahore.  He  followed  the  latter, 
having  to  pasti  through  esienslre  manbes,  and  to 
cto^s  an  arm  of  the  sea  (Esiero.  0  Ancou)  over  Am 
hundred  jardi  wide,  and  from  four  to  six  fatboiu 
In  depth.  A  day  and  n  hatr»  journey  froea  llils 
WM  Tixutepett,  the  Gmt  town  in  the  pravine*  of  Aca- 
lan; luid  nve  leagues  from  it  wa*  Tentiaca,  from 
nhicU  Ixaiicaiioc  was  les.i  than  a  day's  jonnipy, 

TIiIh  plain  statement  ahowa.  beyond  all  qnrstion. 
that  Cortex'  route  lay  nowhere  near  Paleuque.  and 
that  those  who  place  it  there  cannot  bav«  tnced  U 
out  according  to  hi*  uwn  notes  in  bis  celebimted 
'  Blth  leltci.'  It  wiui  rln*R  tn  the  seacout,  and  <|ulie 
far  from  ib<ine  i'<-lebraled  niiii*. 

As  f<>r  bin  dnncriptitin  of  t.lie  temples  of  Tcutloca. 
be  repri'iH^iila  Iiniiftiinw  iis  a.  mueh  larf^cr  city,  with 
more  templt<s,  and  altog«>lher  a  greaisr  plaec  (awty 
ffrtuide  y  ae  m\ieha»  mex^uitiu). 

D.  G.  Bkisto.m.  M.U. 


Mamioalia  In  loterBlaotal  depoolta, 

May  1  be  irarmtlted  to  ask  aid  from  sotuc  American 
cniitribuior  to  Seienee  who  follows  the  lore  of  gladal 
geokigj'/  I  learn  tliat  tome  Ainerieaui  glaeiallGta  ara 
sailiDeil  that  there  have  been  two  periods  uf  glada* 
tlon,  and  I  woidd  inquire  whether  the  tiiterglaetal 
depMiti  contoitt,  lik«  thoso  of  SwitMrland.  reiualns 
of  mammalia.  Mid.  if  so,  what  they  are.  Any  refef- 
anee  to  American  evidence  on  these  points  would 
oblige  W.  S.  Syh> 

'J'lir  irnmp,  i<<Ltio]iiBdJ*l*,  ]Ciijt>.  VtAt  T.. 

Colored  atara. 

The  planet  Jupiter  and  the  utar  Itejndusfe  Leon 
jiut  now  arc  so  situated  as  to  cive  us  a  fine  example 
of  a  tiaked-eyc  colored  double  star,  and  iixtklaglr 
illustrate  the  optical  effect  produced  by  two  nci^- 
boriiig  alar«  of  very  different  magnilndea.  The  cons- 
ponent  eolon,  as  they  appear  to  itie  writer  tliia  o««a> 
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Ing  (ICarcb  11),  ut,  JtiplliT.  yvllow:  Rpgiilua.  blue. 
Tbtt  aakeil-eje  rletr  is  ver?  simlliu-  ut  ilie  double  ilar 
^  C?TS*>lt  wImii  *e«a  wJtb  «  power  of  about  ono  huu- 
drM.  8trntrecallsth«  colaraf  Kcgulus  bltiMiwhit*; 
but  Its  enlor  now  appear*  ili>ci(Iedly  tiluv,  ur  gri*enMi 
blue.  S. 

Acqul&ltioii  in  UifituM. 

I  recently  trini  tradiing  CousLauo*.'  A.,  twelve 
masilu  old,  t«  Hiiga  mtminon  Annw  i.nbl<'-1jcll.  P«r- 
eefvins  Uio  litUo  Imirb  on  (o[)  to  hn  Kimohovr  con- 
cerned, alie  fiiig«reil  it  climiKJIy.  but  could  iint  ksni 
to  strike  down  Ml  Usrcuraleljr  witli  hirrtilD-d  liaml, 
tboitgb  I  fiirct'd  ber  In  ili>  »o  iti^tiiv  tiinrs.  Slie-  rnmlv 
«luii»v  i»ott..a*,  ).ut  fiiiaUy,  bajf  ucciJuilAll)-,  nUv 
rmng  It.  This  wu  eti«ug;li.  She  at  onc«  Ding  it 
rapftatadljr  witU  grvnt  «ii*:c«>s>.  X  look  It  awty  to 
teal  her  in<!Tn')rr,  .-inil  Jim  n^Kt  niornlaK  slie  rang  It 
ImnutiliBlrlT  witlimit  «ii;;^r8ll<jii,  but  liiul  it  fom  mo- 
in«ati>olj.  SLv  waa  tlicuiibMiitfourda)-s:onrcuim- 
tng,  the  rftDg  It  »t  •ncfl.  C. 

Oevoauui  sttatA  in  MoatAoa. 

The  follftwiiig  iiftie  la  nriiit'n  simply  topln>><>  uyian 
record  the  flrel  EMslllve  Ideiiilll cation  of  Oovoiilan 
strata  in  the  ICocky-Mouniaiii  re^oa  of  Sluiicuia. 

Id  1»7"2  llicllijjrn  tiirvcy  bnmglilln.fmm  severe 
locsllllu  In  llio  tfrrilory,  cultcctlonf  of  fosills,  con- 
sIrUiij!  mainly  of  i"^pnr*(c  vnlros  of  brschlopoils  ciu- 
bMld«d  in  a  hint  limMlone.  Tb«y  wcreexnmlned  by 
Fnif.  F.  B.  aioek.  who  found  timt  Ihit  spucio  wcm 
mostly  new,  and  that  tli»  e<'i«^i'3  repit^seitied  w«re. 
willinat  exception,  comroon  lo  biitli  Uiir  i^arbuttlfi-rfius 
and  Oeronlaii.  wblle  a  soiull  |i[uiH>itloii  vm  al«u  rui>- 
r*«ent«d  In  theSlinriAn.  In  lliLVfloti's  sjxtli  miiiual 
rrpon,  p.  4K,  ProfflMur  Mfck  Vnyi,  ".some  of  the 
PpckIiicIi.  ("itoiHtlcs,  ntid  Spirifi-r  liavp  riitl»>r  a  DPVfv 
iiian  look,  Willi*  a  vrry  liiirly  ■in.ucil  IIpiiii|)ronUf» 
la  very  similar  to  some  of  the  Dirvniilnn  lypr»  of  that 
genus.  Ev«n  Ike  fonu  I  Iisto  referred  t",  II.  cretiis- 
iria,  U  (jnlt*  as  Tiearlv  like  some  vari^lles  of  J). 
cb«niiiTigen<iiF  |S(ronlor))ynchii!i  (?tiemun^ni«ig,  of  the 
(ottnh  voltime.  Paleoni.  New  Vdrk).  (mm  ihe  Che- 
mune  anil  flnmilUHi  groups  of  ihc  New-York  Devo- 
nian, at  it  is  like  tbcatrhotiiferotis  forms  of  n.  crcnEs- 
Irla."  llowcrer,  nitirilhstandiiistlicrcficmblMiccof 
ibr.  foMtls  lo  Duvotilaii  form*,  hi^  rr^rdnd  tli<^  whole 
rolledlon  as  belonging  lo  the  loner  pan  uf  Du'  carfaon- 
Iferoiu,  as  it  conialoed  no  ^Ldtily  ilevunhm  lypes 
of  carais,  crknolds.  or  lamdJibmnelii.  lie  at  the  sarae 
lima  slated  hU  belief  that  ibey  weie  rurctablo  lo  a 
lower  horisna  Ihan  Llll^o^ll■^^ea^b■>^ifuroIl•uollecti^n■ 
bnMigtit  ill  frfiiu  a<liaci!iit  porlinm  of  Htiiitaiia  at  thr 
sama  lime.  The  «|i(!fiiiii>ii«  etiiiniiii'il  l>y  I'mfrMor 
Hvxfk  wt^re  mainly  from  the  inoittitain»  mi  tbr  tuiiUi, 
east,  and  tiDrtli  nliteft  i.f  tli>;  Oalkilin  valk-y.  Durliii^ 
ttie  Bdmtoer  ■>(  IS-SH,  llie  irittr.  iu  i:oiupaay  with  Dr. 
P.  V.  llaydoii,  liiii  occa-idii  l-i  revisit  a  portion  of 
this  area.  In  a  si!<riinTi  madt'  al  n  point  four  or  Qw 
miles  nnrlh-witm  i>f  U.imllinn,  numiiiB  nortli-woat- 
wardly  fmrn  iln"  Oidlniiii  itivrr,  n  rnllpciloti  o(  fossils 
was  ubtaiocd  froni  iiaiU  whlcli  itt  ihe  tirne  ncrn  sup- 
posed to  be  uf  lower  carbonifrroiia  aRe,  and  wbich 
were  colored  earbonlferons  on  the  geological  map 
made  in  18T2.  I'pon  returning  from  the  field,  the 
specimens  were  snWitted  lo  llr.  ChBrle>i  D.  Walcntt 
of  tbe  Kvoloelcal  survey,  who  Identlflrd  ihi-m  n^  un- 
doubtedly I>cTi>iiIan.  The  following  li^ts  wort;  prn- 
parfil  by  him.  List  No.  i'  ini'ludcs  *oini:  spcciinenfl 
obtained  tma  a  locality  three  or  (our  mllea  nortli- 
eaxt  of  lh«  point  from  that  where  those  In  the  llrst 
Ibt  were  found. 


Dnonian  fetalU  /row  norU-easX  of  OatlatSn  River, 
Monlixna. 

i.iAT  No.  1.  — DUcfna  lodenils  Hall  (f|;  Stnpto- 
rhyncliuHClieinungMisUl^onrad:  Orthl*  Vanuxeml  |?) 
Uall(?|;  Chonetea  miirronaia  nail;  I'rrMliicluB  laeh- 
rymosus,  var.  liniiis  Coiitad;  rtodnctiis  jpeclotus; 
sptrlfipra  disjuiK'la  Sonvrby;  Spirifc-ra  FnxHmauni 
5f«0lc;  Rhviiolionella  pugna  Martin;  IMiyitciiondla 
siiiiiain  Hall:  Hbynehonella  tethys  WlliBp(f); 
Alrypa  rrtlcul.irls  Linnarasou;  .\mhoeoelln  nni- 
bunaU  Cnniad:  Alhyrla  lilnula  lIsN:  AthyrU 
ap.{?);  ATlciUopccteii ;  Grammysla.  &  »p. ;  Uotllo- 
morplia;  Nncota;  i^clilxodus. 

hxnT  Nil.  *J.  —  StrepLorhyncba*  cheniitngetiais 
Conrad;  Spirlfera  sp.|?};  Khyuchonella  Horsfordil 
Hatl  f  ?|;  Alliyrli  hlrsau  Hal). 

Mr.  Watcoti  say*,  *■  Of  the  ineiity-lliree  apeoics  of 
fo«xil*  giv«(i  in  liikla  I  and  H,  twelve  are  Identical  with 
apaeiesoceurriiiKin  th^  upper  Devonian  of  iLebureka 
illstrici,  Ni-vuda:  »(  llio  itihvni.  two  arv  npper  Usro- 
niai)  species  in  New- York  stale,  and  AthyHs  lilrsula 
occurs  at  the  l»se  of  tbe  i-Arbouifirmun,  In  Hie  Eureka 
district.     There  Is  also  a  species  of  Aihyris  loo  Im- 

fiorfeet  for  det«rnilnatlon.  The  remalnlDg  forma  an 
smellibranohs  lietonglng  lo  Ave  genera;  and  the 
spocies  cloiM>ly  resenihle  ihow  of  ilie  lower  oarbo- 
nifemv,  of  tb«  Kumka  district."  The  latiT  wen- 
ubiained  from  lh«  npper  portion  of  the  bluff  from 
nhiefa  tbe  spvcimens  were  obtalaed. 

A.  C.  PEAI.B, 
V.  a.  fftohsfical  Mtrtejf. 

The  Ball  effoot. 

About  a  year  a^o  Mr.  Shclfun)  Itidwell  published  a 
Cable  intended  to  show  thai  the  direvllnn  of  ihe  luai;- 
netifl  rotation  of  ttin  equi potential  lines  vf  an  elec- 
tric ourrenl  in  any  (tivin  inelal  could  be  Inferred 
from  tbe  sign  of  Lhi'  rffi^t  produonj  by  strem  upon 
tlie  tlternio-eleciiic  iimiwrir  of  tbe  melat, 

AlUiougli  Mr.  Bldwdl's  aiirnipted  explanation  of 
ll>e  forraor  efloot  by  lueaTis  uf  the  latter  hat  proved 
entirely  inad»quate|  the  table  puliUihed  Is  neveitbi-- 
toks  liiivrestln^  and  auegestlve.  It  appears,  faawwrer, 
ttint  t.lie  law  tiidlcaMiriii  this  l^le  Is  nut  pnKccCly 
Et*neral.  Kfr.  Cosseshatl  and  Mr.  .^tone  of  tlie  pre*- 
niit  Uarvord  Juiiiur  class,  worklns  vltb  my  co-oper- 
ntioii  at  Mie  Jeflersoti  physical  lai>oralory.  Hud  tliat 
French  eold-rotled  stccI  would  form  an  exofptlon  in 
Mr.  tlldwell's  table,  acting  Iti  Ihe  tht-nuit-elertric  test 
lllic  copper,  but  in  the  other  test  like  Inii.  'ITioir  ax- 
amlnatlon  of  coppfr  and  Iron  conBrms  Tlioiason's 
rcTuiis  with  thost;  mctale,  and,  as  a  necessary  coiiae- 
(jiiMicr.,  Mr.   Uidwrll't  table. 

Tlie  siiidenU  liavr  cKainliied  only  these  three  met- 
als as  yet.  but  will  pmbablv  r-xt^md  their  InvesUg^ 
tlon  to  oibers.  1^  n.  Hai.l, 

Cambridltr.  Kirch  19. 

P.S, — We  have  now  taken  a  strip  of  aluminlutn, 
cut  two  pieces  from  It.  and  tested  one  of  these  pieces 
for  ih>T  iranavetse  eSeci,  tbe  other  for  Ihc  ihermo- 
nloclrie  ufTeet.  The  transverse  effect  is  like  thai 
Id  copper.  This  a^r^-es  with  the  result  of  my  pt«< 
vinuaeaamlnathm  nf  aiuniiniuTn.  but  does  not  agrca 
with  tlto  reault  obtained  by  Mr.  RMwell.  Tbe  tber- 
mo-*Iaclric  «ff«ct  was  like  tJiat  iu  iron.  This  does 
ajtren  with  the  remit  found  by  Mr.  BIdwelL  llooc* 
UiiK  Kpc'cltiipu  of  alumlutuin,  which  Is  not  the  aana 
lIiaL  I  orijclualiy  used,  makes  another  exception  Id 
Mr.  BMwell's  tabic.  B.  H.  R. 


250 


SCIENCE. 


[Tot.  v.,  JTo.  lit 


JOt^^^  bloomfielo  jervjs. 

Titn  subject  of  thi.«  nkiU'cU,  one  of  tiie  moat 
eminenl  or  Amerk-uii  engitu'ers.  died  at  Komt!. 
X.V..  .Tun.  12.  ISSfi,  sOcr  a  long  life,  dis- 
tinguished for  till?  pminincnt  tntcrprUrs  with 
which  lie  hwl  bvca  coiiuvc-tcd  and  to  wbicli  lie- 
had  givon  inanv  fcntuivs  they  Atill  rcCatD.  Uu 
WM  noted  fur  liie  piirit;,'  of  life,  uud  profee- 
Bioimlly  for  hU  caution,  accuracy,  sound  judg- 
ment, and  intc;;ritji' .  IIIb  ctigiiiceriiig  trniniug 
was  not  obtained  in  any  technical  school,  such 
as  is  ofTercd  1o  lli«  youth  of  lliv  pi'(?»ftit  day. 
ttod  ti«  preparatory  educntioii  was  extivmely 
modernt^'-  in  amount. 

Joltn  Blouintlirid  Jcrvis  wiu  born  at  Hunl- 
ington,  l-OTig  Uland,  Dec.  l-l,  ITItJ,  and  was 
the  uUUfit  of  sovon  ohildren.  His  f«tb«r  wax 
ft  oarpeiiter.  who  in  1 79»  removed  to  the  nciRb- 
borhood  of  Home,  N.Y..  aud  engaged  iu  saw- 
ing lumber.  The  son  attended  the  oomnnon 
achool  of  that  tlat«  nnlll  he  wag  tiflcen  yeiu'i* 
old ;  ami  for  the  following  seven  years  he 
worked  at  the  astr-mill,  ou  ttic  rnrm,  and  in  the 
woods.  Ill  1H17  llio  coiistnKtion  of  Uie  Eiie 
caiml  through  that  region  brought  about  hi-* 
emplovmout  ax  AX«mnn  on  the  work,  and  lirsL 
liuued  hU  attention  to  eiigincL-riiig.  lit-  wua 
soon  proniulftl  to  rmlmtiu.  iind  in  two  years 
wa»  made  resident  engiucer  of  a  ecetioii  of 
scveuteen  miles,  from  Canantotn  to  l.imi>stoiie 
Creek.  Mn  gave  such  BBtisfaction  that  in  18il 
h«  was  assigned  to  a  similar  jxisitioii  near  Atii- 
sterdam.  and  was  retained,  uftor  the  opening 
of  the  canal,  to  snpcrintcnd  repairs. 

A  oundunMd  titatemcnt  of  the  more  impui- 
lant  ofliia  profeaaiotial  t'ligagcnieiils,  whEcb  are 
dt>8cril>cd  at  greater  length  in  tbe  Railroad 
gtuede  of  Jan.  '2'.i.  will  give  an  Idea  of  how 
active  and  roaponMlile  a  poailion  in  life  he  liaa 
ooeupied.  In  IS2.'i  he  lieuaroe  chief  engineer 
of  the  Helawnre  and  (Iiidsoii  canal  company, 
und  remaint-d  until  I^iU.  lie  con«tnicted  ttic 
inclines  of  the  Carbondnlo  railroad,  and  or- 
der«d  from  England  the  •  Stourbriilg«  lion,* 
the  first  locomotive  imported  into  tliii*  country. 
In  Ifl.'^O  be  was  made  chief  engineer  of  the 
Albany  and  Scheoectadyrailrood.  thclirat  rail- 


roakl  eonsbructed  in  the  state  of  New  York, 

and,  later,  of  the  Schenectady  and  Saratoga 
r.ailrofld.  Here  ho  dcrised  the  four-wbeeled, 
HWivelling  or  *  pony  *  truck  iised  for  the  lea<l- 
iiiu:  wbecU  of  a  locomotive,  and  generally 
adopt«i  in  this  coimtry.  In  IS;i;i  he  vua  chief 
engineer  of  the  Chenango  canal.  iiii)e^-«tglit 
miles  in  Icngtti,  with  a  hnndrod  loeka,  where 
be  origiuaiud  the  use  of  artificial  res^Tvoirs 
for  the  supply  of  the  summit  level.  In  I1433 
he  made  surveys  and  estimatea  for  an  cuUuxe- 
ment  Of  tbe  eastern  section  of  the  Erie  canal. 
lie  was  made  chief  engineer  of  tiie  Crotoo 
aqueduet  In  IH^i;,  —  a  work  L-onaidercd,  at  the 
time  of  its  completion,  as  n  magniOeent  exam- 
l>le  of  hydraulic-  engineering,  and  in  wtuch  ibc 
Croton  dam,  High  bridge,  nnd  tlic  42<l-stj«t!t 
reservoir  show  his  professional  abill,  Fron 
1H4fi  to  ll^4K  lie  na»  oonsultiiig  engineer  ou 
tile  (!ochiluatc  aqueduct,  Iloston  water-supply. 
Water- works  at  PorlJervis  and  at  Rome,  N.V.. 
wore  later  constructed  under  )ils  supervision. 
Iletwceii  \Hi~  and  IMju  he  was  drat  cbi«f  and 
then  consulting  engineer  of  the  IliKtson-Itlvvr 
railroad  when  it  was  completed  from  New  York 
to  Poiighkeepsio,  u  portion  covering  most  of 
tbe  diUiciilt  work  of  that  line.  Alt^r  a  abort 
trip  to  Knrope.  be  Iwcame  chi^^'f  engineer  on  tbe 
construction  of  what  is  now  the  western  pajt 
of  the  Lake  shore  and  Michigan  southern  rail- 
road, and  was  connected  witb  this  road  itntil 
11458.  During  I4'>t  he  waa  mode  prcsfdetit  of 
the  Chicago  .ind  liock  Island  railway.  In  IM6I 
lie  became  general  »iiperintendent  of  the  I'ittA- 
burgh,  fori  AVayne.  and  Chicago  railway ;  to 
1861  was  inailo  its  chief  engineer,  and  in  IflflS 
its  ennsnlting  engineer. —  a  position  he  held 
until  1872.  In  18€8bcw»s  connected  with  the 
organization  of  the  Rome  iron-mill  com|>anj, 
and  was  its  secretary  from  1872  until  bis 
death. 

After  retiring  fVom  aetlve  work  in  the  field 
in  I86tl.  be  wrote  a  book  on  '  Railway  proi>- 
erty,'  and  another  ou  '  The  qncalion  of  labor 
and  capital.'  In  1868  the  Amcricaa  societv 
of  eivil  engineers  elected  biin  an  honorary 
member,  nnil  in  1878  Hamilton  college  con- 
ferred ou  him  the  degree  of  LL.I).     Mr.  Wil- 
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llam  P.  Shinn,  iu  tbe  sketch  or  liis  lif«  in  tbe 
JiaHroad  gogette.  8«.y«.  '■'■  Ilia  last  prorcKsional 
woric,  and  that  which  most  Ibllv  illiistrJitca  the 
fixtraoidioary  ckarttour  of  hU  profesfiiODal 
ablliCy.  and  the  osLeoiu  in  wlik-h  hv  vru  hi^M 
by  his  en^Deering  oaiiUrmporarifs,  was  his 
«mploymeDt  as  n  coasultiiiK  ctiKinccr  on  the 
propose*!  new  Crolon  aqueduct.  .  .  .  That  be 
sbould  b«  equal  to  tliis  work  at  thv  ng«  or 
«ighty-»ix  was  sufficiently  remarkable  ;  but  that 
ha  shoulJ  bo  con-siHercH  as  worthy  of  being  coi>- 
•alted  by  men  ihemselrcs  retcmns  in  the  pro- 
fiB6aion,ifta  still  more  <-xli'nordinnry  evi(I<>noe 
of  tbe  exceptional  charactL-r  uf  the  mati." 

His  health  and  hin  CaciiUics  rem:iiiie<l  nnim- 
paired  till  near  Uie  close  of  his  life;  and  lie 
died  or  old  age,  in  hi*  nln«Uctii  year. 


THE  NEW  PALACE  AT  SOVL. 

Srrit  is  the  name  of  that  collection  of  groiiml>t 
and  bnilding*  in  S&ul  which  is  nt  present  the 
abode  of  the  rcigiiing  sovereign  of  Korra. 
Strictly  speaking,  the  title  is  in  both  pnru  n 
niisDomer:  for  the  place  so  ealled  t»  neither 
new,  nor  Ja  it  t-xnctly  what  in  western  parlance 
wonlil  be  styled  a  palace ;  and  yet  to  Korean 
thought  it  la  both.  Its  age  is  cnni|inrativc 
merely,  tu  indeed  muisl  be  tliiit  of  cvl-iv  thing 
wbidi  does  not  contsin  trilliiii  itttvlf  »  term  of 
lif«.  In  thiii  case,  the  cotn[)ari>iun  i^  with  what 
is  DOW  kuonn,  in  thv  sauK-  antithL-^iiii.  aa  the 
Old  l*alnce.  Iliit  tliero  is  al«o  Ji  ccrlaia  ;il«o- 
luio  Ju«tice  in  this  Iti^i  niinie :  for  tlic  Old 
Palace  f^uld  not  possibly  be  any  older  where 
it  U.  It  is  coeval  wiUi  the  beginning  of  the 
present  state  of  things,  dating  from  tbe  roniid- 
ing  of  the  city  of  Sout,  now  tinnl  upon  the 
five- hundredth  annivcraar>'.  Tlie  New  Palace 
was  Inid  out  some  humlrMl  years  Inter,  and 
is  Iherefore  ntwnl  four  centnries  old  at  the 
pn.-«eiil  lime.  In  consequence  of  being  Intvr 
btiilt.  it  oc(*uples  a  somovrbnt  less  bonorsbk* 
|)ottitioii  than  the  older  one  :  IVir  evim  [xHtitiun 
bat  its  allotted  ceremonial  ia  Korea.  North, 
«*aHl.  west,  and  miuCIi,  —  xXhh  \%  the  rctalivv 
niric  of  llie  four  enrrlinal  )>oiiil«.  Iti  utiquelte 
Itiv  H^vt-rvi^n  always  faces  the  south,  and 
lits  sabjecU  look  to  the  north.  Following 
the  samu  rale,  the  [»»t  of  tmuur  gonernlly.  oii 
all  oecatioiis  of  ceremony,  «)ch  a.%  dinners  or 
feaAts.  is  at  the  northern  end  of  the  room.  A 
•ingular  practice  this,  of  determining  liy  exte- 
rior terrcBlriil  phenomena  the  eliqoetle'or  en- 


tertainments curried  on  within  four  walls,  wbicll 
are  themselves  in  no  wise  subjected  to  orienta- 
tion, and  may  fsce  any  directioo  inditferently. 
according  to  the  fancy  of  the  owner. 

When  the  city  of  Soul  iraa  laid  out.  there- 
fore, tbe  [laUce  was  given  the  post  of  honor.  — 
Llie  northci-11  eod  of  the  space  flnclosed  by  the 
city'd  wall ;  and.  when  tlie  MCOnd  v^lnce  wma 
lo'be  built,  it  wa«  placed  as  nearly  north  as 
was  possible  consistently  with  the  p^wition  of 
the  older  one.  to  whose  left,  reckoned  as  faciog 
tho  city,  it  lay. 

Exactly  what  wa«  the  origin  of  this  custom 
of  allotting  a  rank  amon;;  themselves  to  tbe 
cardinal  ]K>ints.  it  would  be  intei'e^ug  to 
know.  We  mj>y,  perbnpa,  loolc  u>  som**  nide 
astronomy  for  an  ctplaiialioo.  Like  the  p,>"r»- 
raids.  it  mny,  in  iU  w.-iy.  be  the  relir  of  an 
old  study  of  tlie  stars.  "  Certainly  early  man 
could  baldly  fail  to  be  struck  by  the  sight,  that, 
while  all  els«  in  the  hesTfUS  moved,  tbe  |tolc 
alone  remained  in  dignified  rejxwe.  Tlie  Ko- 
reans tbemsclves  suggest  a  more  earthly  origin 
for  ll»e  practice.  Hecaiise  Uie  south  ia  Uie 
brigbi.  the  warm,  and  therefore  the  happy, 
region  of  the  earth,  ihey  sar,  the  king  sits  ao 
that  he  may  always  fane  it.  When  we  call  to 
mind  tbe  cold  u'inU>ni  of  those  lands  whence 
the  fnr-castern  [woplcii  migrated,  as  well  08 
those  to  which  they  nRcrwards  c«me  and  uow 
inhabit,  we  realixo  how  instinctive  This  Itiming 
in  body,  n 8  in  tboiighl.lownnt  the  south,  would 
nnturally  be. 

The  Xew  Palace  was  originally  built  a»  a 
residence  for  the   crown  prince,   or,  to  speak 
mon;  accurately,  the  beir  a|>parent ;  for  in  Kt>- 
rea  tlic  beir  to  the  throne  i^*  chosen  by  the  king 
during  his  life,  and  is  not  necessarily  bom 
to  the-  position,  though  il  is  enstomary 'for  bis 
ninjesty  to  so  designate  his  eldest  sou.    This 
is  no  doubt  a  reason  for  the  superiority.  archU 
l«ctur»lly.  of  llio  other,  tlie  older  one.     But 
the  newer  posacaaes  a  charm  of  its  own.   first 
frnni  tlie  uneven  ehanicter  of  the  ground  over 
widdi   it  r.imlih'*,  anil    secondly    fnjm    Iteing 
much  leds  arliilcinlly  laid  out.    It  is  also  sonitt- 
wliat  the  l:irger  ol'  tlie   two  in  Uie  extent  of 
ground  it  covers.     The  high  wall  Hhi«'h  sur- 
rounds it  cui'loses  aliont  ten  thou^atut  acres. 
In  tbiswall  are  sctgale*  at  various  points,  four- 
teen of  ihem  in  all.    Tliofv  i*  no  symraetri-  in 
tbcir  arrsugement:  nor  is  there  any  in  tlie  line 
of  wall  itielf,  which  meanders  about  in  so  uim- 
IcsH  a  fashion  as  to  cauav  aurprise  when  at  last 
it  *nd«  by  meeting  itself  agidn.     The  gates,  or 
archways,  are  quite  aa  various  in  sixe  and  boaor 
as  they  are  ut»ymmetrical  in  [msiiion.  —  a  fact 
typifii^  by  their  names,  whieb  range  through 
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all  the  grades  of  rttteein.  (Votn  that  of  '  the  gBW 
of  extoiwivc  wUdom  '  to  *  tlip  moon-viewing 
gate'  The  fourtftpn  are  only  outer  gaten ; 
within  are  innnoieiahV  ol)ii>rs  ;  and  no  gate  is 
nithoiiC;  n  nnmo.  Somt^limi^x  the  namoi*  niv 
simply  n*ath(!tit^ ;  sumctiincs  they  iire  monil 
seDtiinentM  taken  (Vom  Confticianiam .  Tlic 
inner  liTe  of  the  jveople  is  so  entirely  in  theory 
only  a  iiiiilurc  of  the  two  ideas.  —  th«  good 
and  tJic- IjL-tiiitiful,  —  iiml  the  TirnLTutlnn  for  s 
nanie  bo  imivvniiil.  Uiat  thea'  is  no  structure 
above  the  most  oniinary  kind  1)Ut  bas  its  dis- 
tinct ennoblttig  |iro[ier  name. 


occupy  till.'  space  iiot  ottiervrlse  hiittt  over. 
It  is  a  poculiari^  of  th«  far  e*«t  that  tla^ 
domeHtiration  of  nature  —  to  use  a  term  whirb 
seemx  best  to  expren;!  Uip  artificial  shaping 
of  iintnrc  to  n«in'«  private  Rnjoynient  —  is 
i-anicd  to  th«  hapjiy  hnlfway  jioiiit  between 
the  two  extremes  common  with  us.  and  which 
are  represented  hy  the  park  on  the  oq<<  band. 
wht;r«  we  sliapo  very  liltlt,  and  the  flower- 
gnrtlcn  on  the  other,  where  we  mould  a  great 
(ieul  too  much.  The  grounds  that  a  Korean 
delights  to  wander  through  are  an  adaptation 
or  a  eopy  of  the  features  of  a  real  tnodscaiie,  . 
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Then,  M  to  ihes  ccond  lialf  of  the  title, — 
thctermn  -plncc*  The  place  ia  not.  so  much  » 
palace  a«i  a  collection  of  palaces.  Within  in  a 
very  lahyrinth  of  hnildings;,  oonrts,  and  pnrki*. 
There  are  nudience-halls  for  the  kiug  nod  the 
heir  apparent:  then  the  se|>arale  pabees  in 
which  they  respectively  live;  then,  the  queen's 
apaitmenif,  whose  f«i«c  may  he  imngiucil  from 
the  several  hundred  court-lxdiea  of  various 
positiiuiK,  who  art*  cuiiBtaiitly  in  aUtindaiico 
upon  her,  and  whom  no  male  eye  save  his 
Slajeaty's  i»  ever  permitted  to  see.  Each  of 
Chc«e  sets  of  hoiisos  ia  approached  by  iU  own 
»crie«  of  efiiirtyards  and  dependent  buildings- 

But  perhaps  the  chitf  beauty  of  the  spot  lies 
in  the  grounds,  half  ^arden-i,  half  parks,  which 


i-educ^d  to  a  convenieut  scale,  or  left  of  l 
nntiira)  sixe,  according  to  drcnmstiuioc*.  and 
intrtiducod  whero  h«  desires  them  to  exist,  bu' 
arc  in  no  MDftd  tli«  conventional  oiiiseum  sly 
of  arntngcuient  we  display  in  the  fnshionl 
of  our  flower-gardens.  Nothing  would  atrt 
them  as  more  innrtistio  than  a  colU-ction  of 
plants,  however  hcauliful  individually,  arranged 
ill  a  manner  so  wholly  imnaliiriil.  With  them 
such  n  collection  ran  ho.  seen,  and  can  only  he 
fci'u.  in  the  show-grounds  of  a  floriet,  awl 
idl'ecUi  them  aa  an  oitliuary  shop-window  does 
us.  In  conBe(|uence,  Ihey  more  partieiilariy 
alfect  the  flowering-sbruba  to  a  com|HiraUv« 
neglect  of  tiie  auniiala.  Perhaps  nature  hat 
aided  tJiem  to  the  euetom   hy  prodneing 
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fiocBt  sjMcunenB  of  siidi  sbnibe  lo  be  seen 
uijKbcre  in  the  srorkl. 

:^<4tUTe'l  throngh  tlic  hftir  gatrlen,  half  park, 
arc  orUfivial  poiids.  culltxl '  lotii»-[K)mld,'  set  in 
s  curbing  nf  granite,  with  isluntlti  buixlent)  In 
like  rKstiton.  In  the  ^ame  miiuner  the  brooks 
urv  cuiitiui'*!  eiikJ  rriiiyvd,  nn«i  are  spuoue<i  bv 
6lon«  I'rkl^rsaLinbfrvaLs;  ami  ,vct  so  well  douc 
is  tlie  nolle  that  it  sevm^  iu  k«e|)liig  witli  its 
surrouudiugs.  At  all  poiiiU  nhere  a  particu- 
larly pretty  bit  of  Iniiilscapc  pri>ji«iit»  itnclf,  is. 
found  a  siiminvr-tiou»«  ;  for  n  Koronn  doos  not 
coinbihe  thfl  idea  of  exercise  with  tlic  enjoy- 
ment of  nature,  and  prefers  to  drink  in  tlic 
ftceaery  wbcre  nt  the  saine  lime  ho  can  Kip  his 
tea. 

Throw  over  llic  (iri-atcr  part  of  ibu  sL-cnc 
tbe  nrtisiic  lonch  of  negtect  and  incipient  ruin, 
and  you  Imvc  some  idea  of  the  grounds  of  tlie 
New  I'aldix:  of  Sikil.         I'bitci%'AL  LowtLL. 
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THE    YUCai  TRIBE  OF  ISDIASS,  AND 
JTS    LANGUAGE. 

Thk  uncient  domain  of  llic  Yudii  or  Ue)i«o 
tribe  on  botU  sides  of  Middle  Savauiiali  Itiver 
probably  does  not  shelter  any  fidl -blooded  Yii' 
ehl  losii  or  woinnn  »t  tlic  preiM^nt  lime ;  but 
in  tlic  rcmolc  eonicr  of  tlic  Indian  Territory, 
wbcre  the  tribe  is  settlnl  now.  it  tcnsHouBly 
clings  to  its  ancient  cnstoms  and  habits,  its 
btlieffl.  danoc«.  and  biisl;  festivals.  Very  few 
of  tills  aboriginal  colony  on  tbc  soutlicru  bunks 
of  tbe  Arkansas  rtirercsin  ouovursc  iulellit;ibly 
iu  Knglish  :  they  do  not  even  mis  a  great  deal 
wiUi  the  (.'recks,  by  whom  they  arc  siirroundcd 
on  all  sides,  but  live  <{uivtly  itiid  lia[iptly  on 
their  farms.  Their  myths  consi<ter  the  sun  as 
a  remnlc.  and  tbe  Vucbi  ashervluldreti.  ^Vlicn 
the  last  Yuclil  dies,  tbt^  whole  world  will  be- 
eotue  extinct  also.  The  moon  is  n^anled  as 
of  the  male  sex,  and  as  the  suitor  of  the  sun. 

Although  the  Yuchi  tongne  differs  in  its 
ladictiU  from  all  Americnn  languages  hereto- 
fon  axplored.  it  exhibits  some  general  resem- 
Hnnce  ill  struct  iirc  to  Creek  and  the  other 
dialects  of  the  ^la-skoUi  family,  (t  iajjosse-wcd 
of  the  snino  alpbal>eLie  souikU  as  this,  but 
shows  alight  dilfercncc^  in  their  iitteniucc.  and 
is  as  |>rone  to  nasaliiEe  its  vowels  iis  Clin'hta 
and  tbe  ■Siou.'c  dialect  of  Dakota.  Syllables 
nnd  W'frds  close  with  vowels  almost  through- 
out; and  th«  structure  of  the  syllable  is,  (|uite 
as  invariably  as  in  Ojibwu,  one  or  two  oonso- 
naots  followed  by  a  vowel,  diphthongs  being 
rare  and  always  adulterine.  'I*he  mule  con- 
KHUnla  do  not  show  tlie  tendencv  of  (.Veck  to 


bo  uttered  at  tbc  alveolar  or  fVont  part  of  Iho 
palate.  A  large  number  of  terms  are  oxyton- 
iKcd.  that  is,  emphasized  on  thi>ir  last  Kyllable  ; 
but  the  Hottentot  cliieks,  which  have  been  al- 
tritmtetl  to  the  Vuehi  language,  do  not  exist 
in  it.  Xoueof  the  noiinsiDflfctforcase.  Tlie 
M^ective  docs  not  inflect  for  number;  but 
th«  Hiibstanlive  nouns  nssunte  the  eiidtug  ha, 
which  I  sup|K)se  to  he  abbreviatctl  from  wakHe 
('  many  '),  a  term  which  also  apiwai-s  .-is  Ad^. 
'L'he  decimal  system  forms  the  batn;  of  the  nu- 
meral series,  and  not  the  (juinary.  which  is 
tbe  most  frequent  one  in  America  and  in  other 
partH  of  tbe  world .  The  existence  of  a  dual 
generally  shows  that  a  language  lias  rciiiaineit 
in  a  highly  archaic  state ;  but  in  Yuchi  no 
trace  coiild  be  discovered  of  it,  ncitlicr  in  lb« 
noun  or  pronono,  nor  in  the  verb,  although 
the  Maskoki  diakcU  jmmscis  it  in  the  latter. 
The  verb  has  a  personal  and  teui|K)nil  inflec- 
tion, but  in  not  by  any  meanH  so  rich  in  tense 
forms  as  ( 'reek.  Cha'hla,  or  Hitchili.  but  liko 
lhe»c.  it  ruduplientes  the  second  syllable  of  the 
verbal  base  to  form  iterative,  frequentative, 
and  distributive  forms  of  conjugation.  In  tho 
third  [jersou  of  the  pi-ououn,  distinction  is 
made  not  only  between  loale  and  female,  bub 
also  between  races:  siuoo  *  they,'  when  re- 
ferring to  whites  or  negroes  of  both  sexM, 
ia  expressed  by  UkShu;  when  referring  to 
Indiana,  by  IM^Nti.  'She,' when  pointing  to 
an  Indian  woman  not  related  to  Uie  oneH|>enk- 
ing.  is  renderwl  by  Uno;  when  related  to  him, 
by  Itasfino.  All  thetie  gender  diBtinctJons  are 
also  etpresseil  In  the  i ntraiiiiitive  verb. 

Tlic  gcnt^s  of  the  Vuchi  pcojile  are  identical 
with  those  of  the  Creeks  and  .Semtnolcs,  and, 
like  the  Ndktche  geutcji.  are  evidently  borrowed 
ftom  Uiem.  The  descent  is  Uierefore  also  in 
tbc  matcniiil  line.        .Vlukki  S.  (lAT^'riBT. 


HECEST   IKVESTIfiATlONS 
CHOLERA. 


UPON 


Tub  ecssailon  of  the  cholera  spMcmic  fn  Europe, 
rioca  tba  advent  of  coU  wealher,  h»s  prevented  the 
occorrsDcs  of  much  of  inierest  In  thli  direction 
since  our  Isst  notice  at  Ilie  subject  in  Srlnstf.t.  Tbe 
EnglUli  ftiulera  commission,  a  note  of  wboM  lalfon 
w*»  msdfl  sonw  wcoks  a^  (vol.  v,  p.  411,  has  re- 
turned, and  has  mad*  a  full  report  «f  iu  latMire, 
which  seem  l«  contradict  Koch's  aassrtiona  iu  every 
vltul  point.  Wc  had  liopvd  tu  ieccit«  Chv  printed 
report  before  chli>,  bni  have  fallnt  to  do  an  as  yeU 

The  Dioit  iDtere^lIng  work  upnn  ihe  coiniiis  tmcll- 
liis  of  chuiera,  recently  pnbllihcd.  Ij  thai  of  Juhne 
{Zeftttht.  f.  mrrm'd.,  x\.  i*7).  in  whleli  Iw  gives  ihw 
nietltodiof  culinrv,  Mining.  Slid  prei>araLlnu  of  the 
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ofganUiu,  and  eui|ibaii£e>  ILi  dilTi>reuces  un'ter  ciilll- 
TAtlon  f rrim  »ny  i>f  tbo  otber  bnctima  yel  compareil 
villi  iL,  pitying  eftpecUl  atUiitioR  to  the  bacilltis  nf 
Finklcr  anil  I'rbr.  To  «tDphas!i«  the  lilRereacc  still 
more,  bcsivr^HjiiiresillnelriilingthitililTereritaiilnjar- 
RiiCM  vt  llio  cultivBtioiis  of  thi^  two  ort:anintrii.  And 
th*  different  waj»  in  which  tbey  liquefy  tbe  culture- 
mnlerlul  (nitftr^tlntin).  Tbifl  unrlc  of  Johne's  ]s 
of  aucl]  nju-clnl  internet  jiioi  nl  pri'voiit,  llinL  wo  f«el 
JnsllflMl  iti  announdng  tbni  li  may  be  piircliMnI  in 
lepamtc  form  of  C  \V.  Vogel,  lii  Leipzig. 

Uuehn«r  {Mum:/:  Hrzll.  inl^H.,  18*5.  M9)  flad«  n 
constant  difference  between  Koch'i  arid  Fliikt«r  and 
Prior's  orgiLiiisms  under  cultivation,  and  oddi  his 
lesLimuny  to  ilie  effect  Dial  coutuMloii  of  ibe  Iwu 
slinuld  b«  Imponiblo.  Doyni  iSoc.  UaL,  Jive.  IS, 
IS84]  gives  an  accntmt  of  varioni  jorms  of  bactrrin, 
ot««rved  mlcroBCopli^iiJIjr  nnd  niider  culllvatlon.  In 
Rev«ii  GaMN  of  oholem.  Tb<.-Hi>  ivi-re  fouiiil  In  tbe 
llv«r  and  kidnoyn;  but  a*  no  liati  sint  ^ivrn  a«  to 
when  th«  poal-moTteui  examSiialloiu  «'«re  made,  how 
soon  after  death,  «tc.,  uiul  as  no  liiovulatiau  experl- 
mentii  arc  as  >ct  announcrd  (m  far  as  ve  have  seen), 
the  author  1«  hardly  jusUliod.  from  tlieso ohKrvalloDs 
alone.  In  tienililliig  'the  end  of  the  relgu  of  llie 
cninma  IsHrilliis.' 

Peili>nb<ifi.'r'8  challenge  to  Kncli.  for  It  really 
amounts  lo  ili^t{t>ml«eli.  metl,  ieoetien»dir.,iSH,  Hi), 
hai  not  yet  hcf.n  it«ci>plL'd,  u,  for  vnriouii  plain 
reasons,  ii  prubably  will  not  bo.  Thit  was.  in  effect, 
to  prudiice  twenly  or  one  Imudrcd  \oluntoera  l>csldca 
lilinself  at  siibji^L'tA  for  ex[H^niTit^ntiilioii,  tii  allow  a 
preliminary  Kiistro-intrsUunl  cnliirrh  in  lie  pniduc*-d, 
and  then  to  swallow  any  rea*onablc  nnioiint  of  s  imtv 
culture  of  tbe  cholera  bacillii'^.  Mucb  a  challenge  aa 
thiH  inAV  l)(t  i'fT)>i;tivi!,  but  nainrally  i«  nut  sdviilifli^ 
for  the  rPKoti  that  nosncli  cxparlnu-ntican  bocarriml 
on  with  precieloii. 

Turning  to  aiibjectci  not  iunnedialely  connected 
with  ihu  diecii»»bn  of  th^  spcdhc  kacturliim  of 
cholera,  there  have  boon  »oine  contributions  to  the 
literature  of  the  subject  worthy  of  nttentluii.  Villlers 
(Duiififpa  mdiu,  IRKS,  BI]  fp^aki  nf  an  allcaloid 
(plonniiiie)  found  in  Ihocadnvcm  of  iwn  pt>nLrtnii  dcnd 
of  cUul«ra.  It  wa4  found  in  notable  ijuantity  In  the 
ln[c.<tinp«,  and  In  much  lea*  aimiunt  in  thu  kldiicft. 
liver.  Mid  h<Mrt'»  blond.  It  is  lU^uid,  hn.i  an  acrid 
tsste,  and  a  dtallnct  oilorof  hawthorn.  It  is  alkaline, 
and  an  active  booe,  nec  fret  by  alkalies,  but  not  by  the 
olkallntTcarbonatet.  IcNlldeof  morcurj'and  r»f  p»uiv 
alnm  give  a  white  prv^tplUitc  wllh  Its  snluiioa*  and 
thoie  of  ill  gall-*.  J'ltric  acid  gives  a  yellow,  and  chlo- 
ride of  giild  a.  yitlluwUh- white  proHpilale.  Ooricen- 
tnicd  goliitlnn^  givi-  a  white  |ir«ci|>ttBte  with  tanniti 
and  hkldoride  uf  ntercury,  btit  cld'irldo  of  plaliniim 
Uid  Uckromattof  poliuih  sIvl>  no  precipitate.  Ferro- 
cyanldo  and  pcrchlorlJc  nf  imti  kIvc  n  very  ^lisht  and 
bIowI;  a|ipeari»g  precipitate.  Sulphuric  add  placed 
in  contact  wiili  ihe  alkaloid  s^vm  a  very  fitiiit  and 
<tukklydi»ippcarins  »i<dei  rolor.  The  chlorhydrxle 
of  Ihe  alkaloid  Is  nentral  to  lllinii»-paper.  It  crrtCa]- 
Ifiei  In  long  tine  ii:!in«parpnt  neodlea,  «-htch  are  «S- 
eixwUngly  delitiuesceot. 


Then  follow  certain  physiological  «xpOTini«ntC 
limited  Id  number  by  the  small  ituantity  n(  tlw  alka- 
loid at  cominund.  The  offecis  produced  were  a 
r^'markahle  variation  of  llir  puUc-beal,  contractions 
of  till!  linibtt,  anorexia,  aud  death  in  four  days,  of  th< 
animal  rxtteriincnUtd  tijton  (rabbit).  Appaieutly  llic 
author  did  not  look  for  ihc  reprudurtion  (if  the  pu>- 
miiiie  in  the  body  of  this  animal.— an  cxiirnmrnt 
whif^h  would  have  bM.>n  of  inierext  as  tejiding  to  *haw 
whether  it  wer»  connrctfd  with  the  growth  of  any 
special  mlcrworganUm.  The  aiithoriKopoMB to  eon- 
tinuc  hit  invesliipttlouH  as  to  the  0GCumn«e  of  other 
special  alkaloids  In  acute  dlscsMc*.  «spcci»lly  in 
typhoid -fever.  Ha  offers  a  pregn»nt  sug^WlJon  In 
thin  con  ttcctlon,  thai,  if  it  turns  out  that  these  dieeiaaas 
terminate  by  ihe  formation  of  tlie*«  poisons  (pto- 
malnesj'ln  the  system.  It  may  Impossible  to  administer 
antidote*  conthinou§l>'  uotll  tlie  cause  of  iheir  pro- 
duction ha*  disappeared,  —  Ihue,  for  cholera,  the 
euntlnnoiiB  admin ist ration  of  Iodine- water  to  form  an 
insoluble  compound  with  the  alkaloid;  or,  if  this 
prove  too  IrritatinK,  the  iodtdc  of  starch  niiibt  be 
used. 

Kivlt!ri>  [C-nnptTM  rmdus.  1SS&.  1G7)  gt«c«  ■  abort 
siaiUtli^l  ri^vinw  nf  the  cholera  epidemic  In  raria- 
From  Nov.  4,  1884,  to  Jan.  15,  ISS.\  Ute  dates  of 
tbe  first  c.ise  admitted  and  the  last  discharged  from 
ilif.  I'bHs  haipitJiU.  tliere  were  I.IWO  cases,  — 63$ 
mjtlc*  a.nd  444  frmalc*.  From  tlieno  a  small  number 
inubl  l)i: deducted  foterrors of  diagnosis.  Tharo  verv 
i!*'  deaths,  or  S4.I5^v-  Of  the  men,  340  died,  or 
MM'i;  and  of  the  women.  S47.  or  &9.A3%.  These 
lisurea  reduce  Ihc  porcenta^.  as  given  in  Science  (». 
33).  ■ouieu'b:it,  hut  at  tbe  same  time  show  Uiat  the 
mnrlHlity  whs  no  lower  tlinn  uieual  III  rpidenlcs  of 
choli'ra,  and  certainly  not  so  low  as  has  baen  lndl> 
cate<l. 

Pouchct  [Comptu  rendut,  1889,  880}  speaks  ot  tb« 
resniu  of  I nrcs ligations  ii|>on  Ibe  modifications  uiuler- 
sone  by  certain  secretions  tinder  the  influence  of 
cholera,  fie  workwl  uixni  the  bile,  the  dejcrlions  of 
the  cold  period,  the  urine,  and  the  blood.  ITe  gtvea 
some  further  aeuoiinl  of  Uie  ptomaine  sjioken  of 
above,  and  a  verj-  inleresiSn^  hinury  of  iu  poisonous 
effects  upon  hlmsidf  dnrint;  itf  prAjiaralion. 


FROM  .iUAKiy   TO   BERBER. 

Sim;«  Iht*  repulse  of  the  £nsUsh  forces  on  the 
march  to  Khartum  by  the  way  of  the  Nile,  aueutlon 
has  been  drawn  anew  to  the  possibility  of  construct- 
Inii  und  oprratinj;  :>  rnilmntl-line  from  Siiskin  to  Ber> 
her.  A  lino  of  somft  two  hundred  and  fifty  milea  in 
length  would  easily  bring  the  produce  ^f  tJic  Sudan 
to  a  seaport.  And  the  rciuuni  why  li  has  not  been 
crinstractcd  hcrcViforo  .trc  staled  to  be,  thai  "Egypt 
bad  nil  navy.  The  khcdlvc  did  not  wish  to  put  the 
key  to  lh«  ijndun  in  tlu^  hojid.i  of  the  suhan,  or  of 
Ktiillnnd,  or  IiaIv;  nor  did  he  wj«li  tb«  cotnmerve  of 
IheSudiin  to  be  diverted  from  the  Nile  valley."  The 
military  necMiliies  of  the  iltuailon  have  now,  bow- 
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-,euit««l  Engluid  Co  Mt  about  Uie  uod«rUkiiig; 
itotii  o»  Uie  nMi)  Iiu  bceuii.  The  iciuikv,  nfMr 
^**»e  itlicasaign  of  the  rrlallro  merits  of  llirce  feci. 
'^K~'e«fc«t3U  inches.  «nd  oilier  widtlis,  liasbeeu  Uxed 
'^  ^«arfeet  «tghl  iiichea  and  •  li:il(.  iirobkbly  with  « 
^*s  "w  10  perntanciiuy.  It  will  In*  iieceaMry  to  aie  Iron 
^^^^pon,  M  the  ant«  dMtn>)F  wood  tepidly. 

1rh«  i|De»lton  at  »  water-supplr  nn  th-?  Niut*  i»  it 
''^»~]r  injioitaiit  one.  Col.  H.  U.  I'rout,  bii  Atoi-rlcAn 
^**^S^iiccr,fi»niictiyln  lite  employ  of  [lie  klwdiveimd'-r 
■'■^*«,  Stooe  u  chief  of  llio  K^i>firai)liical  ami  topo- 
phit-at  Mclion  ill  iba  ictiUTAl  Mitfl  Uirt*«i  at  (."alro, 


deacrllMa.     From  his  communinUloii  the  following 
points  arc  condcnanl:  — 

Two  mll««  inland  from  Snakln  an  wells  which 
yluld  tba  onlj  water  for  the  town.  For  Ofteea  mlloa 
lltn  routn  Mat  orcr  a  plain  of  gravel  and  nnall  bowl- 
don,  and  fIms  about  night  handrvd  and  lifty  fwl 
abov«  the  a^a  In  that  distance  A  nomber  of  shallow 
bed*  of  wa(er-coure<«  crois  this  plain,  dr>'  eie*pi  far 
short  and  infrequent  period*,  aa  then  U  often  no  rnJn 
for  two  or  three  y^ara.  Tlier*  Is  no  regtUtlon.  cicopt 
soinr  Atiiall  araciainis  in  twelve  feet  high.  In  lliia 
dlataiice  wvlls  an  found  lU  two  places,  each  nufflclent 
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contrlbutei  to  the  KrvjlMtrtag  nc'M  of  March  7.  Ii'63, 
an  nooNinl  of  a  m;on nolMancc  of  the  Suakln-Ilerber 
note  made  by  him  In  April,  1870,  and  «ivcs  a  oinp 
and  praAle  of  the  route,  the  eiui-nilal  feaittrea  of 
which  are  n^prnducMl  tinm.  Thi*  pnifiln  i«  aUNid  In 
be  tiM  first  one  pabllshed  aiti«)d«  of  Kgypr.;  nnd  Uw 
XeseAmfn-  rntaraian  speakn  of  hi*  r<>pr>rt  aa  giving 
Ibe  belt  Infurmation  pmwsxed  in  r2(;nnl  lo  the  line. 
The  aiirv^y  was  made  wilh  care ;  the  longitudes  of  tin- 
termini  wore  taken  from  the  best  maps,  and  fli<^kud 
by  eh  ro  no  meter;  the  lalltudea  were  ilei«nniMi-d  l>y 
bis  own  eb!H»TKl<ons:  (he  line  of  lh«>  miicc  wai  kept 
by  piisnatic  compasibenrlnga  and  by  marvlilng- 
time;  nbaerrallons  fur  altitude  were  made  with  tvo 
anemld  baroineiera.  and  ennifiilly  rcdiiceil.  A*  thd 
surrey  wii*  mad?  in  April,  and  a<  tliore  hml  (lien 
b«fn  no  r:iln  tot  two  years,  ihi*  EuglUh  will  now  find 
,IBi)Ch  the  taniv  condillon  of  Ihiiiga  a»  thai  which  he 


for  from  three  hundred  to  Ore  hundred  loen  and 
their  animals.  Tien  the  line  enter*  the  inoantaiDi. 
aud  jxutea  for  five  Riile<i  through  a  valley  varying  tl) 
widlli  from  mw.  or  two  mile*  to  the  buwider-bed  u(  a 
TDtiiirilnln  torrent.  l(er<-  at  Sinkal,  a  Ihoitaand  feet 
ahoVB  the  sea.  are  the  wells  ni  Hambiik.  —  waier- 
holeii  three  feet  deep,  nillnj;  slowly,  and  kept  drained 
by  iwo  hunilred  mtn  nnd  thcirhnrsm,  and  three  hun- 
dred camels.  Thlrly-two  miles  from  Siukin  is  the 
divide  lietweeu  Llie  ralieya  of  Sliikat  and  O-Mareg, 
nixCtmn  hiindrtid  twt  ahove  the  sea,  and  preaenUng 
Ihc  flret  difficulty  in  bnildlnx  n  rallmad,  as  f»r  Mine 
milea  the  pass  la  narrowand  crooked,  nnd  Hip  sradcs 
Meep.  Masonry  to  protect  the  road-bad  finm  the  tor- 
rent  will  Iw  r>>>]iiirvd.  itnil  rrtch-cultlng  may  be  necea- 
Mify.  The  dnfilt'  i«  a  very  hid  oiiu  to  paM  In  tlie  face 
of  an  ene^y.  Tltcnce  the  route  lies  ihrongh  ainill 
valley*,  with  a  srowth  of  low  lf«e«  and  «hmbi  for 
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lllrtf  mlln.  punins  well*  sufHcltDt  tor  one  bundred 
or  two  hiiiicln-il  tnpn  ouly.  mud  rvioliiiif;.  about  aLxty 
mUfti  from  Suakln.  beyond  Waily  Alimpd,  tbe  ioni- 
Diit  or  the  line,  UirooihifUMnd  rM>tabov«  the  sea. — a 
short  but  Btwp  nnd  iiarrnw  piWt.  and  Uif  most  fonni- 
ilaUe  obitUeIc  on  th*  roui«,  Some  henvy  cnttingwill 
be  aiiaroiilftbk,  uuIcm  unotlicr  pws  can  be  found. 
Wolhat  slsly-two  oiid  scvonty-flve  njilca  from  Sun- 
kin  fumUh  a  la/%0  quaiiilty  of  kooiI  wati-r.  Tlii* 
portion  of  the  route  lien  tbroii^h  tuirrcn.  tri'vtPM  r»l- 
l«ys,  Klrewn  Willi  (ragiiicnis  of  trap  nnd  porphyry. 
At  elglily-svv«ii  milvK  from  Snalcln  U  a  stet-p,  witiH- 
iiiir  ['"■".  «Hiliide  aboul  twent.y-fivi-  hundred  fi-ot 
abovo  th«  sta,  the  loat  point  nrfi^riiig  imy  difficulty 
for  a  railroad.  Nino  milet  Ircyoiid  le  ibe  [Hwd  w«ll 
of  Abd-rl-Uab;  and  thou,  excepLini:  two  or  thr«>t 
InsigniBoant  walt-r-holc!*,  we  find  oiily  bnrron  plains 
ftl)d  lowgrunltchilUtoWady  Arlab.— atiniidrcd  Bod 
efghlern  inilm  from  .■^uahiii,  »iiil  iditeliutii  hiindn'd 
r«rC  sboTB  the  >ea.  Hi<.re  ihnrir  U  n  g(?tiiijriei  on*!*, 
wtlh  good  graK!ii|[.  Twol»i>  miles  beyond,  the  moun- 
la,\ii\  decliiio,  and  the  route  possea  over  bnrreii  |daiti» 
for  forty-two  miles  to  the  tmnd-duncs  of  O-Unck.nboul 
nvo  miles  aeruss,  wUcrc  can  be.  obtained  a  little  water. 
In  (lie  prccvdinR  iifty-foui-  mllos  there  la  no  water. 
From  O'lUfk  lo  the  Nile.  niMy-eiclit  mite*.  Mrelclie* 
a  'tony  pl/ilii  wiilioui  in^  nr  lierli,  and  with  no 
water  except  at  oiii;  ipiod  well  two  hours'  march  from 
tlie  Nile.  Fomeveniy-flve  lullei  fnim  Suakln,  at  no 
on«  point  could  a  force  of  two  thouaaml  or  Ihrep 
thottcand  men,  with  ihnir  nnlioHlo,  litir]  siifflcient 
wai«r;  and,  after  leAtiitK  Ulr  Atiab,  there  are  two 
absolutely  walcrteas  Hlrelcbw  of  fifty  mile*  each. 

To  >upi>]y  Lhi!  watttr  for  the  workmen  while  con- 
Btriietrnjf  tills  mltrond,  and  for  ihe  tn<up^  which  will 
be  tiri-drd  US  guards,  a»  well  na  H»  provide  for  the 
perraaiieui  working  of  tli<i  rajlroacl,  a  plji^-lliie  In  at 
oiice  to  be  laid,  to  ('onriit  of  two  lines  of  four-lncli 
pipe*,  with  atMlons  every  twenty-live  or  thirty  miles, 
ftt  which  piimp«  will  be  connected  witL  power  Mifl- 
elent  to  force  thu  water,  under  a  pcea&ureof  someone 
thousand  U»  fifteen  hui)dr«-id  p»ttud!i  on  the  sqimre 
Inch  at  (he  pumiii,  wi  a.1  lo  givi^  a,  flow  nf  nhotii  n 
hundred  and  fifiy  k»11oiis  per  minute.  Thi?  pipnn 
will  be  Uld  in  curve*  to  allow  for  expansion  from  the 
exeeMlve  Imnt.  The  pum[>«  xre  to  t>e  nuiipiied  \>f  H, 
R.  Wiirihington  of  New  Yorl:,  who  hw  had  );raiL 
sncceH  In  pumping  (wtroleitm  tlitoiigh  pipe-lines  In 
tbi)  cfHintry  under  Himllar  (IrcumitAnco  of  di»l»uee 
and  elev.atioti  lo  be  ovcrcoiue.  In  »ome  citar^  tlicir 
pumps  have  furcwl  oil  over  a  hundred  miles  with- 
out the  H.'wiiiiAUCc  of  Interinedluie  siatlon«.  They 
are  to  hcdellrcred  in  London  in  thiity  day*  from  Ihe 
date  of  the  order.  It  i*  aUo  rrporletE  that  the  Cuii- 
tncl  for  lnylnff  tliR  pipu  hmi  iH'cn  offered  (o  a  Kew- 
Yorl:  criiitrnt>uir  of  experience  tn  that  work,  and  that 
a  mnii  in  Winnipeg;,  once  an  officer  under  Gen. 
Wolselejr,  and  skilled  in  American  method*  of  rapid 
rail  way  .construction,  tiai  offered  to  buHiI  and  guar- 
antee the  opening  of  the  railroad  front  Suakiii  to 
Berber  within  dve  monlha  from  the  slgnins  of  the 
contract. 

Our euierprl^infc countrymen  are  alio  iirslnK  upon 


the  English  govammenl  the  advantages  to  be  salnei! 
by  the  ase.  on  tbe  Nile,  of  the  tmall,  ctere-wheel, 
tight-draught  ateamboata  *■>  cAminnnlf  omiilojed  on 
our  wealem  river*.  These  boi^l*  wre  equlp]>ed  with 
powerful  capstans  and  warpii  for  haulInK  them  vp 
raphl»,  uwrIIiu  derricks  for  worklnc  off  or  over  sand- 
bar*, and  rnn  be  rapidly  bulll  in  the  weMcm  yanU 
.ind  shipped  In  sections,  or  can  be  botlt  abroad  from 
plan*. 


THE   TOPOORAPIJY  AND   GEOLOGY   OP 
THE   HUD^'ON-BAY  REGIOX. 

FuoM  Dr.  Beli'fi  report  of  the  f;[cologleal  work  of 
the  IIud*on-Uay  expedition,  wc  Icam  loiueUiing  r«- 
spcclhiK  tho  topography  and  geological  fontuilion  at 
that  region.  In  pasting  norihuanl  along  tlie  L«bni- 
ilor  eout,  tlie  land  atccnili  until  witliin  sercniy  nill>s 
of  Chudleish.  where  3.  height  of  sJx  thousand  feel  Is 
n<ached:  beyond  Ibis  point  It  again  descends  gradu* 
ally  to  Cli«  eapn,  whieli  ha*  an  elevation  of  fiftrao 
hundred  feet.  The  IiigUest  land  of  the  peninsula 
*ecnii  everywhere  to  lie  cl«*«  to  liic  coast,  with  a  gnd- 
ual  slope  wotward  down  to  the  cvmp«rallvcJj  llM 
basins  nf  the  Koksok,  and  llir  rivers  emptying  alooc 
the  cast  coast  of  Hudson  Bay.  Tbe  coast  of  l^At^ 
dor.  Uiie  llial  at  iioriheni  Kurope.  i*  indented  by  deep 
and  tjarrow  llunl*,  and  in  Mine  placec  lias  shoals 
extoii'ling  out  about  five  miles.  In  tbe  strait  tiie 
eoast-llue  appears  to  he  lesa  Irregular,  tbe  eout  ta 
lower,  tbe  hilla  m«re  rounded,  and  the  country  d«voi4 
of  timbtr,  of  which  the  norUiem  Uiutt  barely  reacfaea 
Ungant  Bay. 

ThrDii^hnut  northern  I^ihrador  and  ilte  SLntlt  the 
fnrninlton  Is  of  gneiss,  most  of  It  tluronlan,  bat  some 
of  it.  perhaps,  ol  Laurenilau  age.  varying  In  color 
from  gray  to  red.  iravi-rted  at  *ome  polnia  by  diki-a 
of  Imp,  nt  others  by  Te_in»  of  ijunrlx,  aecompABled  bf 
Ihe  r<:>ck-formal ions  umally  fonnd  aaftoclMed  with 
such  giielM,  and  containing  minemls  characleristjfi 
of  the  formation,  xuch  a*  Ubradorilc,  anorthoaltet 
calc-spar.  iron-pyrltc*,  and  mica  and  felspar  ctystAls. 
No  economic  iuiuei-aU  wt^re  found  fa  riln,-  but  at 
Aihe'*Iiilet*ornnK*kimo  fmm  the  eaitnan)  broujgbt 
wiilt  them  plates  of  good  light<olored  mica,  plecea  at 
pare  foliated  graphite,  and  one  of  amorphous  graph- 
ite, all  of  which  they  Mid  could  be  had  -in  lar^ge 
(juantilici.  On  being  iliown  upcclmens  of  minerals 
hkely  to  uccnr  in  Ihe  formation,  they  reeognized  % 
bright-rcd  hematite  a<  rxi-'iliiii:  lnland<  aa  well  ae  m 
iinanc  variety  of  MuLpntiiuc.  vrhich  had  been  used  (or 
making  pots;  they  also  knew  quartz,  which  they  dla- 
tlnguishcd  by  It*  superior  luuclueaa  from  speciiueiu 
of  marlfle  and  ftypsuin  ihown  Ihem. 

At  Siiiparl's  Bay,  bi>ache«  of  shingle  mxj  be  seen 
at  all  levels,  np  to  the  topi  of  Ihe  hlf^eot  bills  In  the 
vicinity,  all  as  freih-lookiux  a*  those  on  the  preMnt 
there,  except  that  the  stones  are  covered  with  llcbtns. 
At  Port  Dfltoiichcrvllle  the  gneiss  IJm  la  Island-like 
hutiiinockn,  the  \iilleys  being  fUleil  wllh  bowlder-clay, 
which  baa  a  finit'turnl  arrangement  parallel  to  iIm 
walli>.  apparently  due  U>  a  pmcr»  nf  expansiOD.  coo- 
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traciioa,  Mini  hravliie.  In  coniequeiir«  of  Ibe  Mrem 
troBi.  In  UAiTOur  gorfEH  UiU  Ketion  hud  th«  olf«cl  al 
wpttruing  the  bowlthin  from  Um  cUjr,  »<)  throwing 
thnta  lo  tlw  c«ntr«  Into  rom  so  ragolar  u  to  su^aii 
AMtgit.  AlftnaOeld  lalund  is  low,  nixl,  ftnm  dmtit«- 
i;r»tJon  df  tli«  rocks,  loulci  like  one  Kigonlic  ridKc  of 
gravel,  Ifac  >oli<I  rock  sliowlng  ihrougli  the  iebria  uaXy 
U  LnMrrab,  The  fomtnijon  in  uf  cruy  ltiucJ9li>n«, 
In  lUn  horizontal  tMTAci*iI  t)t><li>,  roiioiiilniir  fnssilK, 
protnU J*  Silurian.  Soiilhampton  bland  Is  very  simi- 
lar, butappMK  to  lupport  a  little  mom  vegetutloii. 
At  yvble bland,  dlorlt«»  and ■cliiitK of  [hp  Iliirainian 
wrir«ar«  found;  and  th«  isiaiid  probslily  (T«rlvM  !!■ 
nuikefrofi)  iIm  nliU«  anil  lieUl-culorvd  qtiorlrlles  of 
which  lh«  whole  of  the  wcitcni  part  cotidaU,  and 
whkb  bear  •  atronc  noMmblance  to  wbltc  and  Yeinrd 
marttlB,  Tbe  aurdiiCPi  o(  llie  beils  ar«  oftttii  itronglj 
rippto-nuulied. 

la  eoratdering  tlu*  jiladation  of  ihi;  dlMrlct,  I>r. 
Bttll  miurkt,  tlial,  if  llie  lea  bara  were  only  a  hun- 
Ar»A  fUhona  lower  than  at  present,  Jami^i  and  Ucid- 
*0Q  baft  wouM  be  »  plnin  of  Arf  land,  moro  level  in 
pn^rtinn  to  Its  extent  tlian  any  other  on  tbe  contl- 
D«DL  Tbc  numerous  rivi-nt  thxt  flow  Into  It  would 
U^Tprse  tills  jitaln,  after  li.-irlng  ronvrrgcd  inlo  one 
immetue  river  lowanb  iUh  raitern  limit  of  tlip  pla- 
tflMi.  and  woitM  eniplj  Into  tlie  ulralt  near  DIggei. 
Um  tiralt  remaining  aa  a  large  bajr,  very  mucli  in  lt> 
preaeut  ftbapa. 

During  the  '{p-cnt  ice  ag«,*  th«  haain  of  Hudaon 
Bay  may  bave  formed  *  Mirt  of  glacial  rCMrvolr, 
r«reiTiog  atrcaina  o(  lc«  from  the  «a«l,  uorlli,  and 
nortb-weat,  and  givInK  fortli  Iho  accumulntoil  result 
M  broad  Kl^M^tcrs.  nuutily  towards  ihr.  souUi  and  soulli- 
wot.  Id  tbc  Mrail,  ibc  direction  »f  Lbe  well-tnarked 
gbclaUon  Is  liiTarinlily  «a*twanl;  and  Ihn  (<oMii>oiii- 
tlon  of  the  drift,  wbicli  inclinic*  UiirnnUti  Ilrn«i*lont' 
fragments  ilinllar  to  tbe  more  westerly  fomiflitaiit. 
U  welt  at  the  tonf;  depreHion  of  Fox'i  (Jhaniiel  and 
tbe  ttrait,  d«i'ii«<iiiig  as  it  strctcbca  cattward,  all 
point  lo  the  pasiag*  of  an  extena[?e  glacier  Into  t)i« 
jltlaatlc  Thb  glat^lerwa*  probably  joini>d  by  part 
<jS  tlial  ocnipyini;  lUe  site  of  IIiKlson  Bay.  nnd  by 
anothn".  aUo  from  the  aonthwanl.  coming  down  Ibe 
mlley  of  tbe  Kokeolc  Itiver  and  Cngnva  Bay:  tti^te 
united  streams  Mill  moving  ewiwani,  round  Cap« 
rhudlelgfa,  into  tlin  wviai). 

Thmugliniit  tlie  drifl-]>«rlod,  the  coast-raiig«  of 
Labrador  beld  it*  head  above  lli«  l<;c,  eipvcially  the 
blgb  northern  pari;  bnt,  in  KoinE south,  glacial  action 
M«nu  to  have  rebelled  a  belglil  of  a  llioiiMnO  feet  at 
leaaL  Hero  tlie  counte  full(iw<-d  by  \hv  ice  i«  down 
tlii>  valley*  ami  fionl*  dir«<:tly  into  (bv  >««:  whilo,  on 
tbe  tsluid  of  Newfoundland,  It  appear*  to  have  been 
from  the  centre  towards  the  sea,  on  all  aide*. 


BIOLOGICAL  NOTES. 

lite  of  tbe  principal  disiinctionn  bvtween  (h« 
■Bammalia  and  the  lower  rcnobrain  has  IxMinliitherto 
■f^poMd  to  be  the  powenton  by  the  former  of  a 


pUcaiita.  Duval,  bowenr  (Joifni.  toot,  pki/tiol., 
1^84,  IDS),  baa  cAmi-  to  lh«  eonclmlon  that  It  abo 
exists,  thongh  In  a  nidlmentiuy  form,  la  birds.  The 
allantob,  passing  Inward  Into  the  pJ euro-peri lonpal 
cavity,  doM  not  become  attached  lo  the  amnion  or 
ibo  umbilical  vesicle,  bat  )oIns  the  chorion.  Iircom- 
Ing  fuseil  with  it.  It  ends  by  forming  a  sac,  which 
uncloses  a  mow  of  albumen;  and  Inlothissac  the  villi 
of  tlm  chorion  project,  forming  an  oncan  compteldy 
analogous  in  the  placenta  of  tbe  mammalia.  Ther» 
Is  necessarily  a  dltfervnee  In  the  fonu  of  this  organ, 
due  to  the  different  modes  of  tvptoducflon ;  In  mani- 
inale  the  rilU  of  the  chorion  lieing  attached  to  the 
iitothcr,  wbllu  In  birds  Ibey  mnst  attach  thom*clves 
to  Ifae  iiutriiivv  albumeti.  it  is,  however,  luite  In- 
tellidblc,  that  In  an  ovovivlparoiis  vi-rwbrate.  where 
the  egg  tios  a  thin  membranous  sliell,  (he  plarentoid 
organ  should  Utcome  atU«Ii«d  to  the  Internal  surfarc 
of  ihi-  (iviiluct.  TliU  placenta  of  bird*  U  therefore 
a  riidltnent«ry  organ  which  enablv*  ua  to  understand 
bow  tbe  plaeenia  of  the  mammalia  may  hav«  nrlgl- 
nated. 

got  over  sixty  years  Omlthorhynchua,  or  tbe  duck- 
billed Platypus,  bos  l>ecn  believed  to  be  ovipnrous; 
but  up  to  tiie  pTC*4rnt  time  the  evidence  has  not 
svwnipd  lo  nalaralbta  suffldeni  to  sflllle  this  polnl 
beyond  a  donbt.  In  1639  OeoffroySL  miairr.  In  a 
couunuDieatioB  upon  the  lubjecl,  described  tho  i^ga 
oa  being  of  a  npiUr 
oblong sphetotdal  form, 
of  equal  Kuce  at  both 
ends,  and  menruriag  an 
inch  and  tbrefr«lghths 
in  IciigUi  and  six-efi^tba 
of  an  inch  in  hrrtadlh. 
tt  seeriit  now  to  be  e«> 

labllslied.  that  these  egg«.  two  in  niinilier.  are  laid  at 
thoendof  a  burrow  In  the  river-bank,  sdiDiit  twelve 
yards  from tlio water.  Theovuniof monotreme*be*r« 
a  close  resemblance  to  that  of  a  sauropaldan,  and  U 
1-flry  iliflirent  fmni  lliat  of  a  true  raamiuaJ,  In  that  It 
ba»  a  KD'id-iienl  yelk  vrltti  which  tbe  young  Is  nour- 
tthcit.  It  U  lnt«reMliis  to  observe  that  ibo  yelk-eac 
and  the  umbilical  vesicle  are  really  honiolopius.  In 
nionotrumtf*  we  (linl.  as  It  were.  Intermediate  animals 
po(He(*ing  Ilio  aitribiilca  of  two  classes:  for,  on  the 
one  tuind,  thej  hnvu  devnloped  maintnar;  gland*,  the 
distinctive  feiiture  of  tiic  higher  group;  on  the  otlier, 
they  leiuk  that  siructure  whereby  the  typical  mam- 
mnllan  cmbrjo  receives  nourishment  Iwtore  birth; 
and.  In  correlation  with  this,  we  find  Ibcm  agreeing 
with  the  lower  cla^-s  ttt  llie  jjossc^slon  of  a  yelk -sac, 
whilst  thecontnhK-il  fDiid-yvIk  cause*  the  ovum  coa»- 
sume  the  nieroblasllc  type.  We  may  thus  trace  tlia 
line  uf  descent  through  the  Sanmpiida,  din-clly  to 
Iho  monotremM  (doubtless  through  forms  ettincl, 
as  Uie  Tli^roniorpha  of  (^pe);  from  these  to  mar- 
supials, wliich  are  vivipuout,  but  whose  ova  tUll 
p«i«er»s  a  largo  yelk-nai:,  and  whose  embryos  enter 
Into  no  clofc  VHcular  connection  with  the  maternal 
liiaues ;  and  from  tbcae  to  tbi:  lilglx^r  nianimalf. 

In  some  experlmenU  upon  thedlxi-siion  of  spongea, 
von  I.endunfeld  kept  some  AustnillMi  A|>lyHinid««  in 
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water  OoQUtnlng  poinlered  carnilne.  [[  was  nQllcei), 
tbai,  ftllhau^th  k.11  U»  colU  took  up  LltA  cumiao.  Die 
eplchelliim  of  tlio  clliaMd  ehAiaben  toon  vjttctcd  the 
gTAntilet,  wliilv  the  cells  nf  tlte  up))«r  (urface  of 
Uie  subileriiial  CAvltjr  cnvc  thnm  i>(T  In  tlie  aniocbcild 
wanHcrlne  cclln  of  the  aicJioJonn,  which,  after  thojr 
hwl  pArtlr  digeiied  Ibe  CJinnlne,  trAnamlctfcl  It  lo  ibo 
cell*  of  the  cllUted  dintnlHtn  for  ••jttcUon.  He  con- 
dudctl,  ttiDDtrorr,  iliai  ftlihuiigh  all  ibi^culU  had  the 
power  of  Hbsurptlon,  as  Is  Uw  cme  In  nittn,  tlill  the 
digestive  function  in  the  ape.?i«f.  upon  which  he  ex- 
pwltuente't  wm  cftiilrdllied  in  tlu>  upp«r  wall  «f  ih^' 
9uUI«riiinl  cnvlticf.  Olhcr  nuthgrc  hare  hold  iliff«r- 
ontviawi;  .idi]  ma  subsequQiit  paper  he  lilmaelf  has 
coqcIuiImI  thuC  It  oiniiDt  ycrt  bn  ileculeO  whether 
•{Kiiigui  illicMt  with  the  oclodcrni  or  th<>  cnlodrrm, 
tJiouRh  he  considers  ll  not  IniprolMhIe  tlial  boUi 
le;er>  may  have  thai  function.  UU  papers  will  he 
found  hi  the  I'nic-eeilinga  of  the  Liuiieui  welaLy  of 
New  South  Wnle*. 

R.  voii  LendviifeU  h»ii  also  detcribed  in  Iho  AnnaU 
and  may tui at  o/ natural  htnt^rtf  tor  UcceiabtT,  18S4, 
a  new  variety  of  Meduiin  which  may  prove  to  be  ■ 
new  spocJM  evolved  wlihin  the  last  forty  year*.  The 
apecies  is  CramheHaamoeaica,  whkh  Huxley  in  ItMA 
deaerlbetl  frtim  Sydney,  Aiialralla.  an  liliin  to  ^tay,  but 
which  is  now  found  lu  this  iocalltj  diotlacily  brawn 
in  eolor,  dne  to  a  paraslUc  al^  which  Infesu  lUe  fleah 
near  the  aiirfaoc.  The  cridoncc  i«  luHicicnt  to  caiut) 
Ton  Lendcnfetd  to  «tale  Ibat  it  ia  probable  that  this 
new  variety  has  been  born  aliice  tluxley  Jeicribeil  !i 
In  IS(6.  Tie  alio  iiit-n  lions  the  ca!><^  of  another 
Sfedu^a  (Oynnen  anun^kalt)  which  hu  hJthcrio  been 
found  only  at  Porl  Philip,  where  It  Is  abundant,  but 
which  baa  raeeiitly  been  found  al  Purl  Jafkwm  in 
warrner  water.  Tlioai^  in  ihi<  la.lli-r  pluni<  dirfi>r  fmiii 
Uie  typical  *[H>«l«>  in  l>r>ing  much  larger,  and,  besldea, 
in  ]KUMMlng  (loep-piiTple  |>i),ineiil-<:ell!i  arounil  the 
nouih-ana#,  whii:h  he  think*  may  be  able  t«  perceive 
lixhl.  lie  mukcN  a  ticw  vailcly  from  this  Tarlatlonof 
culor. 


TUK  AiVATOitV  A\D  PHYSIOLOGY  OF 
THE  BRAIN  IN  THEIH  RELATION  TO 
MENTAL   DISORDERS. 

T)tF„vTi^»:.'«  n|K>ii  iiiaaiiitv  liave  heen  nppear- 
ing  nxjcntiy  in  tjiiiek  sticc-essioti,  both  in  thi» 
cotiiitty  au^  abraai).  Tbcic-  U  none,  however, 
wliirh  will  coninmnd  more  iioltue,  and  pravc 
more  ang^l?«tiv(.^  tlmn  t})l»  work. 

Professor  Meynort.  who  has  l>ocn  at  tl»ff  head 
of  the  driuiiimcnt  orpsvcliintry  in  tlie  Inircr- 
ttitj'  of  Viennn  for  the  paat  HfXPcn  ycnia.  wns 
ont'  of  Ihc  fii-^t  to  iuivanp*  tlic  opinion  that  n 
fAa<\y  of  mcnlnl  >IiH?:aM^  roust  he  prrctHltnl  by 
an  uiHlcrataniiiiig  of  heiitlhy  mcnl.il  action. 
K«gnrrling  mental  notion  lU  the  auhjcctivc  Hide 

■Ait4H  nit/  'Jftrnt  *-ni.  Mtfttf^n  wnJ  rrndAnrmtr.     V<^ii  Dr. 
■aoiKin  MiTM«Ri.    Kcu>  UI<1'.  Wirii.  gravmitittr,  tMt.  lo 
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of  a  pbysiologiuil  proccas  In  the  brain,  lia 
seeks  primarily  to  ascertain  the  rtinction  of  tlie 
orgiin  from  lU  aiintomitral  Rtmcture.  The  Ic^i- 
ciil  or(ti>r  whit.'h  \»  followed  in  this  work  is 
therefore.  Grah  tUc  anutumy  of  the  brain  ;  sec- 
ond, the  physiolog.v  of  the  brain,  timt  is,  the 
mcclmnisin  of  mind  :  and.  luslly,  disturbances 
of  tlic  mcchituisiii.  that  ia,  Tocntnl  disonler. 

The  iirsl  volume  ia  devolfd  to  the  structure 
and  functions  of  Uic  oryun  of  iniud.  The  po- 
sition which  Professor  Meynei't  Isolds  aa  tlie 
foiimlL-r  of  modern  lirain-anatomy  entitles  him 
to  n  ivH|ie(.-triil  liL'aring  oti  ihii*  siihjet^t.  Since 
the  Dp|>e»runc'(3  uf  his  first  Rrlicles  in  Strif^kcr'x 
'  Handbook  of  histology'  in  IHTo.  he  bns  been 
the  chief  ftulliorlty  in  Germany :  and  almost 
evert'  ohp  of  the  younger  scientiflc  men  who 
have  done  origiiia.)  work  in  this  dcpurtuient  ha» 
been  imbued  with  his  cnlhusiasm  by  pi;r3onal 
eontaot  with  him  in  his  Inboralory.  Williin  a 
hundred  and  twcDty-flvo  pugcg  he  has  sucoccdwi 
in  giving  H  ilenr  atiitcinent  of  the  complex 
subject  of  the  Brrani;ement  iind  relations  of 
the  gray  masses  and  white  conncoling-fibrw 
wliifli  luiikc  up  the  brain.  An  important  aid 
lo  the  comj^rebensiou  of  the  Btnietnre  will  b* 
found  in  llie  niitn^rous  exeeUeiit  drnwings  of 
dissections  nml  of  microscopic  acctiona. 

The  gray  malU-r  of  the  nervous  system  is 
the  pari  in  whfeli  sensory  inipiilBeji  are  reeei^'ed 
and  registei-cd,  and  in  which  motor  iiDpulse* 
are  Initiated.  The  wlntc  matter  is  made  up  of 
threndi*  whidi  transmit  the  impulses  without 
modifying  thcin.  The  structure  and  functions 
ot"  the  gray  matter  differ  in  dttTerenl  pnrUi; 
simple  functions  being  performed  by  tlial  In 
the  spinal  cord,  more  complex  rimetion«  in  the 
gray  masites  within  the  brain,  llie  most  complex 
and  tile  Quuficiuiis  fiinelioiiit  bcin^  Jii^Hignnl  to 
the  layer  which  is  apren^l  out  njion  the  Hiivrace 
of  the  brain,  and  which  is  thrown  into  folds  by 
it-*  couvotittiunn.  Each  part  of  the  surface  of 
llie  body  is  in  aiintomicid  connection,  by  means 
of  iierve-dbrcs.  with  its  own  pait  of  the  surface 
of  the  brain :  and  thus  it  is  not  clifTicull  to  im- 
aginc  a  projeelion  of  a  map  of  the  body  upon 
the  brain-corlox.  The  fll'res  which  nctin  this 
manner  lo  lirinj;  the  fxicriial  workl  Into  coii- 
iieion4neH>i  are  named  by  Meyuert  'llic  pIO- 
jcelioii  system  of  iracls.'  This  *  projection 
s>'stcm  '  was  announced  in  187".  and  was  the 
starling- point  lo  wlnt-h  all  llie  recent  diseov- 
erii\*  rogarclingthe  iocnlixatiun  of  fnnolionfl  in 
various  rcjjlons  of  the  lirain  can  he  traeed.  It 
is  toiiay  the  ground-work  for  many  arguments 
in  favor  of  the  theory  of  localization. — a  the- 
ory lo  which  Meynert  gives  his  hearty  support. 

At  presient.  invesiigations  in  brain-anatomy 
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ftre  directed  to  Inuring  the  ootirse  of  the  Iracte 

wbidi  uciile  the   gray  inossefi,  ami    form   the 

parts  of  lliv  proji-xtinii  system.     Owing  U>  the 

discovery    or  nw    uivtbotU  of  iiiro«tSgalloti, 

pr^gi-ess  haa  bveo  rapid  of  latv.     It  is  Dot  to 

bf  woiiH^riM  at,  theipfore.  ihat.  in  rc^nl  to 

lOMu-  dotails,  ttio  dtnli'moiUs  of  >Ieynt!it,  which 

•ere  ftlroaiiy  in  print  tlircc  ywirs  iigo.  <.-Ani)Ot 

now  be  acc-c[itc(l  ;  e.g.,  na  to  the  course  of  ihe 

leiDDifteuR  (pp.  04—97),  and  the  eoiinection  of 

'    llic  tracli'  in  the  spinal  coni  with  Ihate  in  the 

■Cvrvbral   axis  (p|).    l20-l2Ci].     Thu   diugruin 

■(fig.  38)  L!t  esjiecially  misleading.     Il  in  prolia- 

l3ly  on  ocvoiinl  of  these  en-urs  tliat  un  apjtcmluc 

It*  prouitAcd,  to  appear  with  the  B«con<l  volume, 

mul  to  contiiin  a  review  of  the  tuoi'e  n-L'CUl  di»- 

c-overie«.    Theae  minor  1 1  e  fee  Is  do  not,  however, 

impair  the  usefulness  of  the  work  tt&  u  j^eiieral 

text-bcxih  of  hrain-anatomy :  and  it  in  a  matter 

of  congralolstioD  to  those  who  are  iinnlilf  to 

loafiier  (be  very  diffloiilt  stvLc  of  the  nnthor. 

that  an  Knglinh  translation  is  soon  to  appear. 

It  ia  by  means  of  the  projection  <^ysleiii  that 
impulses  trom  witliont  reneh  tlio  bruin-ecrtex, 
and  Iwcoinc  conscious  |K'iccption«.  To  bhmi- 
ciate  these  perceptions,  and  make  connected 
thought  possible,  there  exists  a  second  ayarem 
H  of  fibre*  which  unites  the  variout*  regionn  of 
H  the  bratn-Hiirfaoc  with  eneh  othci'.  This  i»  the 
H  ^aasociatioR  system.'  Meyncrt  iUustnites  the 
B  ACtioQ  of  tbeae  syatems  by  analyzing  the  eioi- 
"  pteaelof  winking.  If  «  pin  touehc:*  the  eye 
of  an  infant,  thu  lid  clo«eit.  Thie  la  a  ri-tlcx 
act,  carried  out  hy  a  simple  mcclianiem  inde- 
pendent of  any  art  of  eonsdonaiiens ;  but. 
eolnoidcnt  nitli  the  rellex  net,  a  niimher  of  iin- 
palscs  are  sent  along  the  projfiotion  fibres  to 
tile  brain,  which,  on  ivachiii};  the  cortex,  give 
rise  to  Uie  conRCioUH  perception  of  the  appear- 
ance of  the  pin.  of  the  pain  of  the  pi'iek^and  of 
Uio  motioa  wkich  has  been  purformcd.  ICach 
of  tbeae  perceptions  occurs  tn  a  dirTcivnt  purt  of 
Uie  brain,  sioee  each  impultie  reaches  it  by  a 
dilTerent  lihre.  IJut  the  three  occur  ftiraulla- 
iieously ;  urn),  a»  all  parts  of  the  cortex  are 
joined  by  association  fibres.  Ilie  three  percep- 
tious  are  associated  both  in  perception  and  in 
memory.  Hence ,  when  the  pin  is  seen  again, 
thu  memory  of  the  pnin  aria's,  and  also  the  ineni. 
ory  of  the  motion  which  8top|>o<l  the  ))n)ii,  and 
tbua  the  mere  night  of  the  object  may  lc»d  the 
cblld  to  close  the  eye.  The  perception  of  the 
roAex  motion  tiaa  given  the  infant  the  knowl- 
edge of  the  povMtession  of  II  muscle  which  will 
more :  and  the  motion,  having  udcc  become 
oonscioua,  can  be  reproduced  voluntarily  by  nn 
effort  which  ejECites  to  action  Uiose  cells  which 
retain  tbc  memory  of  the  motion  (pp.  14-*-Ufl). 


Ever)'  perception  and  motion  has  its  appropri- 
ate cell ;  and,  lest  this  should  neem  to  demand 
toogrent  a  nninber  of  cclU.  Meuierthns  exam- 
ined the  eorlcx  mictxjscupienily,  and  has  found 
that  it  contains  over  a  milliard  of  these  bodies 
(p.  140).  Karh  physiological  action  is  at- 
tended by  tlip  ae<iui»ition  of  a  now  memory, 
and.  as  we  go  on  in  life,  the  mimbcrof  cells  un- 
occupied liccomcs  k-ss  and  less ;  so  that  il  ia 
pmbable  that  a  physical  limit  lo  the  power  of 
memory,  and  eonseqnently  to  the  power  of  In- 
tvllectnal  growlL,  is  determined  by  the  »um)>er 
of  ct^lls  in  llie  cortex  (p.  140).  This  is  the 
Btand-point  of  an  extreme  materialist.  Rut 
Meyuert's  mute  rial  i.sm  is  not  of  the  thvorcticuJ 
kiml :  it  isbasetl  upon  ra'-'tsofob^orvation  which 
ontinoi  be  ignored.  The  structure  of  the  brain, 
its  comparative  development  in  various  species, 
the  evolution  of  mind  in  aiilmnls.  the  growth  of 
knowledge  In  children.  Ihe  results  of  expun- 
mentftl  physiology,  and  the  symptoms  of  men- 
Lai  dissolntion  in  a  class  of  casea  in  which 
disease  has  reduced  llie  individual  to  the  level 
of  the  infant,  or  even  to  that  of  the  brntc,  have 
been  culled  on  to  furnish  the  data  for  Mey- 
nert's  meeh.inism  of  thought.  Psychologist* 
are  slowly  coming  to  the  eoneUiiiinn  that  a 
wholly  subjective  method  of  research  is  inade- 
quate to  settle  the  questions  which  for  so  many 
years  lliey  have  been  unable  to  answer,  and 
are  beginning  to  piirsne  an  objcclive  method 
by  studying  the  development  of  mind,  and  Ihe 
disonlei-s  of  mind  whiclj  are  associated  with 
nctunl  loss  of  brai n-snbslanco.  To  psycholo- 
gists, therefore,  this  hook  is  of  great  impor- 
Wnce  :  for  it  opens  up  many  new  suhjcets,  it 
throws  light  on  many  ohseiire  snbjceis,  it  set- 
tles fin.illy  some  dispntwl  subjects. 

I'hysiologi L-al  proeesaes  are  attended  by  the 
consumption  of  material :  hence  the  nutrition 
of  the  bmin  enters  us  n  factor  in  mental  action. 
When  a  purl  of  the  brain  is  exercised,  more 
blood  passes  to  that  part  than  to  oltier  parta 
to  supply  o:<ygen  an  it  is  needed.  The  rapidity 
and  r{u.-ility  of  the  menial  process  is  dependent 
to  some  degree  ii])on  the  proper  bloud-supply. 
These  are  facts  dotcrminod  by  experiment  on 
itnimnia  and  man.  Mental  lahor  is  aitended 
with  a  riiMi  of  tempertitni'e  in  the  brain,  an  iu- 
diciilian  of  inercascd  oxiilntion  procstee.  If 
a  dog's  brain  is  hdd  bare,  the  vessels  are  seen 
to  be  less  distended  with  blood  during  sleep 
than  when  it  is  awake.  If  Ihe  dog  dreams, 
the  veseels  dilate.  An  abnormal  flow  of  Mood 
to  the  brain  interferes  with  the  natural  action 
of  the  organ :  it  may  cause  an  irritation  of 
the  cells  containing  memory  pictures,  and  coa- 
acquently  a  conscloiis  perception  of  the  object 
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rcmcnilivred  by  tlie  wits,  i.e.,  IiiilliK'inHtlons. 
So,  too.  nit  abnorraal  lack  of  liluixl  may  «x- 
biiii8t  tlie  brain,  may  render  a  person  incn|>ablc 
of  carn'ilig  on  mental  processes,  nnd  mav  even 
caune  BUcli  n  degren  or  hiingor  for  oxygen  in 
the  cfilU  as  in  turn  to  projliioe  Irritation,  an<l 
Uiu»  iigiiin  h.-illutri nations,  rnllowed  liv  loss  of 
memory.  Il  is  cvidcnl  that  Meynprt  regards 
many  Toiins  or  mental  dUcase  an  deppndont 
upon  ubnorniiil  niilritiou  of  tlic  binia.  uiLticr 
from  UyiM.TiLL'mi»  or  uimcmin.  —  a.  position  in 
wliich  lu'  liy  no  moans  stands  :ilone, 

Tlie  description  of  phyBiolojiicftl  prooosscs 
in  the  brain  forms  a  Hiting  !iitro(Ini;lion  to  the 
«liKly  of  lt«  disorders.  Ttii»  divisiui)  of  llie 
subject  is  to  l>c  taken  np  in  tbe  second  volume, 
which  will  lie  eagerly  looked  for  by  thase  who 
bnve  rend  the  lirat.  It  will  doiibllems  lie  .is 
sugf^i4tlve  and  original  fia  this  voliimc. 

Sfcyntrt's  book  slionid  l»c  read  Iiotli  by 
m«<Iical  men  and  those  interested  in  the  prob- 
lem* of  psychologj-.  U«  tiiehnityil  parts  vill 
l)U  ol'  great  fecvvici;  to  tliosv  who  atiidy  llic 
miiiuiv  auiitomy  of  tin;  brain.  Its  pliysioIogiL-ul 
portion  is  of  geuural  inUTest.  ami  will  ext-tle 
tnucb  notice  and  oommcnt.  Tbe  factd  and 
llic  conclusions  are  enliiini  to  careful  con- 
ei<leratioi).  as  ihcr  nro  tbe  proibict  of  most 
mattire  nnd  thorougli  work,  even  though  the 
materialistic  explanalioii  is  at  times  inade- 
quate. Meynort  ix  not  to  be  placed  in  the 
ranks  of  Cermnn  pbilosopbent.  lie  does  not 
zrapplc  witb  Uie  problems  of  pBycboI(^v.  as 
L&tjceor  Wiindthnvudone  :  he  writes  from  tlie 
alnnd-puint  of  an  alienist  who  seeks  to  resolve 
a  mental  proci.<sa  into  iln  simplest  elcmctntii, 
and  to  delect  in  uny  given  ease  of  mental  dis- 
order tlie  parlifidai'  elGmcnt  wliicb  is  lucking. 
The  explanation  of  Hie  manner  in  which  we 
acquire  the  idea  of  space  is  nnsntisfaclory 
(p,  lliti).  Tbti  causal  relation  is  not  sharply 
dilferentiated  from  tbe  simple  association  of 
ideas  by  correlation  in  time  (p.  164).  Tlie 
time  clement  in  memory  is  not  exhaiistively 
diMiissed.  Tlicre-  arc,  doubtless,  many  Irains 
of  thoi^ht  whicb  are  largely  tbe  simple  rising; 
into  consciousness  of  associated  inemoni'  pic- 
tures. There  are  others  wfaieh  ni-e  not  to 
bo  so  caaily  accounted  for,  and  to  which  uo 
dew  can  bi  gained  by  a  study  of  aiMociatSou 
flbrea  and  of  variations  in  tbe  blood-supply. 
'I'o  tbe  psycliologial,  therefore,  tbia  work  will 
be  of  !iervi{^«  only  ns  a  collection  of  fncts  in  one 
department  bearing  upon  bis  science, — facts 
wbich  be  must  consider,  but  wbieb  by  no 
roeaoA  carry  with  Ihein  the  e\plnnallon  of  the 
liroblems  Involved. 

The  work  nttses  many  questions  vrhlcb  the 


author  does  not  attempt  to  tmswer.  It  would 
perhaps  b^^^  niijtiet  to  demtitid  from  bim  the 
attempt,  for  be  does  not  pretend  to  be  wnting 
as  n  psychologist.  As  a  study  of  tliongbt- 
meehanism,  .ind  as  .in  introdactlon  to  a  study 
of  psyddatry,  to  whicb  alone  it  lays  claims,  it 
is  moi-e  aaLi»rnctorr  than  any  work  whicb  ha»j 
recently  appeared. 


ENOmnERlSG  GEOLOGY. 

It  is  now  generally  admitted  by  mining  and ' 
civil  engineers  lliai  a  knowledge  of  the  princi- 
ples of  practlenl  geology  is  iiect'*8nry  for  tlie 
flncccssfcl  execution  of  those  plane,  dcpondinj] 
npon  a  correct  conception  and  understanding 
of  the  character  nf  the  stirfaee  of  the  earth 
and  nnderiying  rocks,  where enginoering  works, 
such  as  bridges,  railroads,  canals,  and  even 
buildingti.  lire  to  be  couHtructed.  and  through 
which,  as  in  the  ease  of  mil  road-tunnels  nnd 
mines.  e\citvfllioii6  arc  to  be  made. 

The  ru]>id  progress  which  ha.-*  been  made  In 
America  during  tlie  pstst  Blteeti  yuars  in   prao-| 
tical  geology  has  so  completeiy  absorbed  tho ' 
active  profesttionalist,  that  none  of  our  field- 
geologists   have  found    time  to  contribnie  a 
treatise    to    onr    Ht«rataro    atich    as    Gelkie't  i 
Field.     Penning's    Engineering,    and    Page's) 
Economic  geology,  Briral' 8 'OT'ologieappHqu^,'! 
and  the  more  recent  work  by  "Wagner,  on  'TUb] 
relation  of  geology  to  the  engineering  Kcicnece/j 

This  last  work  is  an  elaborate  and  strictly 
technical  discussion  of  the  application  of  prao- 
licnl  geologj"  to  limnel-work  nnd  closely  relat- 
ed siibjeets.     Il  contains  superior  plate  (quarto) 
pbutolitbographB)  and  tevt    iUustniliuns.  and] 
will  pi-ove  a  work  of  great  value,  not  only  »] 
pi-ofesnioiial    Held- geologist.-*,  tmt  to  students] 
in  praL'ticiiI  geology  and  engineering,  in  d«lln* 
ing  some  of  the  more  useful  and  cconomicnlly 
important  apptic-nlions  of  geologii'  to  engineer- 
log  work. 

Soma  of  the  geolc^e-al  nrosit-sftetions  in  tlic 
text  cl(Mirlyillu8trat«  the  •^eotectonie  prinoiplett] 
referred  to.  Imt  evidently  pcrpcuiatc  an  abota* 
inable  custom.  long  since  nbiindoned    by    the! 
best  Aiuericjiu  geologists,  of  vxag^cratJDg  tlioj 
YurtiL^ul  scale.     Tlie  chapter  on   exploniticmsj 
by  boring  is  not  uj>  to  tb«   slaiulard   of 
borne  practice. 

The  pnictical  examples  cited  from  Waguoi^i 
own  exitoricncu  udd  iiineh  value  and  Inter 
to  tlie  work,  wbicb  wonld  be  more  useful 

DU  btthhtm^m  dtr  aitUtte  ra  ileit  infffnlmr-ifUfiuek^/lmr 
Wii  <!•  J.  Washiis,  oiKT-lD|cni*ur  und  Hctloniialln  <!■■  Arl- 
Wf'liitnaU.  WIcD.  Spltlhnfrn  .T  A'cAarfi'*.  1S*4.  n  ?.,  « 
lta*.,MliL     «*. 
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pnctiiUng  Amerion  ei^OMrs   ir  ia  a   nM)in> 
luiiliBr  Isnguagt. 

Xa  atfticd  in  the  preface. ' '  dcr  it^niear  muss 
geoio^Bcbe  kenntoisse  besttzen.  alier  bniucbt 
leio  fipevtalist  zn  «em."  IIi»  eve  sboald  I>e 
tninv^f  to  obserTC  dxwr  p)H-uoriit:na  whidi  are 
o(  importaDoe  in  detennininj^  ihv  HtniLlun*  of 
rocks  :  bat  in  special  prot>Icius  li«  muat  expect 
to  consult  the  ex|)ert  geologist,  who  will  be 
able  to  d«^luce  c-otK-luaious  tntm  data  given 
him  bv  ilie  engiueer. 

f 

■  ^ 

■  ffor 

■  tak< 
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MAHTiyS  ELSilBSTARy  Bb'MAy 
PHYSIOLOGY. 


Amuku  tiie  numerous  recently  jMiblisbed 
work*  <tf  ita  cloM.  tbe  voKtrue  before  «3  easilr 
takes  a  ven-  bigh  mtik.  Froui  the  pen  of  a 
tliORWglily  triinetl  instructor  iu  litologv',  it  is 
chnracteiized  by  ^rcat  cleamfga  and  pn'ofelon 
of  statement,  atidi  lieing  |kfcpare<l  wilti  the  co- 
operation of  an  exi)erienced  teaclier  of  young 
|>U|^«.  the  subject  Is  pr«8etit«i)  in  n  aimpln  and 
attractive  w:iv  tbat  cannot  fail  to  interest  tLv 
yontbfid  reader.  As  an  example  of  tbc  nay 
lo  which  diftlrult  polnt-s  in  iinntomy  and  pbysi- 
olo^  are  elucidated  by  reference  to  faiiiilinr 
tac\A.  tbc  following  illustration  of  tlie  prolee- 
tioa  wbicb  the  skull  aflbnU  ttie  bntin  may  be 
quoted:  — 

"  If  Ti>u  tuniiK]  iiiisiiU  down  a  thin  clitiia  teacup, 
wntppnl  round  it  a  ooverlne  of  raw  coitoii,  atiU  oritr 
UiL*put  a  thill  casing  of  Uwgli  wood,  auy  thing  placed 
nniler  tb«  cup  wouJd  bo  pn>t«atad  front  blow*,  jua, 
andpimeinx.mticli  as  your  brain  it  protected  iiiiiilo 
tlie  (kull." 

The  enactment  in  sevend  stiitcs,  of  Inws 
providing  thut  tlie  teaching  of  hygiene  in  the 
public  schools  tiliiill  include  insUuctioD  in  re- 
gard lo  the  action  of  sliiuulHUta  and  nnrcotics. 
makea  it  incumbent  upon  nil  autlion*  of  text> 
booka  of  hygiene  to  devote  Bcvcral  cbnpl4!r«  to 
ttiU  subject.  ProftrH^oi'  Martin  biia,  n|>oii  Lbe 
whole,  accomplished  this  portion  of  Ida  task  iu 
a  ^cry  ealiufaclory  manner,  though  some  of 
bi»  remarks  will  probiiblybi'  rc/id  with  nurpriite 
by  practitioners  of  medicine.  Thus  we  ai-e 
told  that  *the  hroniido  is  just  a^  dnugorouii  as 
the  o|>iatc.'— 11  Hlnt«ment  wliicli,  however  well 
adapted  to  accomplish  the  object  of  tlie  aiitlior 
in  diseouraging  liie  nxc  of  tlii<  drug  without  a 
pbysicitiu'a  presoriplion,  caii  hurdly  bo  reganl- 
ed  as  a  strictly  accurate  therapeutic  guide. 

n*  htmnn  tBdy:  a  ^f^nurr'a  Itat-boei  of  ititnlmny,  yhyti- 
9bn.  oitrf  h^vi**f.  I>y  It.  SKVKI4.  tLniriH,  ll.Ro.,  M..V.. 
U.D.,  profmoi  u(  blalusT  in  Uib  Julilii*  Mui'lilut  uut>i.-rtlly.  oiiil 
U«TTrC*BTjl*lrtisi.    Nfw  V«rk, //W(.  1«*4,    4'9V1  |..,  lllK.tr. 

r. 


The  long  list  of  dtstviMS  «luch  nav  aflkct 
crcT}-  orgBD  and  tisMM  of  tbt  bod]f  w  tbr  rt- 
sult  of  alcoholic  indulceaes  is  irdl  oalo(iUt«d 
to  strike  terror  to  the  heart  of  the  toper,  and 
rather  tcud^  to  gii-u  thU  )<oilioin  of  the  book 
tbc  character  of  a  lempcrani'v  tr^K't. 

'I'lie  illustnilions  nre  taken  (Vvim  I'n.tfeBMr 
Martin's  larger  text-liook  of  phyi^iology.  sbo 
entitled  -The  human  bo<1y.'  and  are  therolbtt) 
not  always  perlVctly  in  harmont  nith  the  ele* 
mcntary 'character  "of  Ihc  suwller  work. 

This  defeci  ia  not.  however,  of  any  great 
ImportanoQ,  and  does  not  prevent  th«t  work 
front  bcin;,  npon  the  wholo,  the  bast  Kiigliah 
text-book  for  beginners  in  tho  aaoDc««  of  which 
It  treats. 


NOTES  AXD  iVBWS. 


Tire  annual  Hated  sauton  of  tha  Xattonal  aead- 
my  of  •r»eoee«  will  be  held  ai  the  naikmal  aitiMOin 
In  WMblngtou,  «»nn«nclHg  Tacwlajr,  April  91,  IStt, 
Ht  •.-kvea  A.H. 

^Th*  bland  of  Komoaa.  whieli  has  neeutly  bwii 
lli<-  <>i<cn«  af  Fnuicn-(.1)itu'*e  conflict,  U  lUted,  In  Ur. 
S,  W«1U  Wllllame'*  vAltiablo  work  o»  China,  ta  have 
been  uiiluiOWM  It  tl»  Cblncs*  W(eT«  tbu  y<-Ar  1408, 
about  t1»n  brginiiinif  of  llir  MIii({  ilyiinstjr,  As  llic 
momitalim  of  FormuM  ara  vl.i])<lf  frvm  the  <'tiiu<-M) 
mainland  in  farorabk)  weather,  this  appcun  due  lo 
voiuA  mtfconeeptloD,  wlilch  ti  explained  tiy  RUnd  AI* 
lain.  It  Rppoan,  accoRlIng  ta  Uiii  nulbor,  who  bai 
recently  |tuiTlith«Hl  a  work  on  I'urmnia,  Uiat,  baforo 
Ibi^  eonquett  of  Chint  by  tho  Mongob  (909  B.C.-9M 
A.U.],  Formosa  wm  alreadf  Icnown,  but  undsr  an- 
ether  name,  lo  ttw  C'liineae  Ustoriani.  who  Mtinim) 
Iu  people  among  the*  ManU,*arMiiitli«m  barbarlaba. 
It  wuvthlteilby  tbnObliicac  t»  tbc  year M9,  and  wu 
known  a»  I.l^u.Kidu,  or  tho  Cireat  Loo-Cheo.  Chi* 
iK^se  colonte«  w»re  viUablitlicil  llxtre  In  the  fouricenlh 
c(^niur>'.  For  two  liuitilred  years  II  look  Ihc  nam* 
of  Tal-waii,  which  ll  sUll  bears  Iu  Chinese  literature. 
1)1  1094  ll  wu  ceded  by  China  to  the  Dtitrh,  wh« 
were  driven  «iHn  leoaUyacciabnucd  ^hlHM*^  pirate 
kROwii  lo  Europeans  as  Kwxlaga,  wlm  msliitftlntd 
bltnsoK  tb«m  for  tome  twenty  year*,  lib  nucrvtaiira 
made  subaiissloa  to  lh«  Cblnew  (overninenl.  which 
xubwqiiently  mad*  pannancnt  colonlo  nu  ihe  Isbutd. 
FoTTiitisa  la  about  two  hanclrcd  and  fnrty-llTfi  mllaa 
Iniig,  wttll  a  graaiest  wiilih  of  tcvenly-sts  niilai.  It 
biis  an  area  of  som^  IKiecn  Utousaiid  si;ua»  mtiM, 
itiiil  ll  sppumted  fmtn  the  malnbind  by  a  strait 
uuwbero  Jess  than  sixty  mll«s  wl(1«.  U  Is  char- 
acterlMd  by  powessiiig  «  ntiiKc  of  inxuiiUlns  of  re- 
markable uniformity  hi  li(;i]ibt,  sn<l  Allalnlnjc  a  very 
exceptional  allllaile,  the  |)cak*  laniclug  bolv*«B 
eleven  lliaussml  an>l  iblrleoii  tbousaitd  (mL  Tliera 
An  no  good  harlKirs,  rxcopi  (or  rcsieli  ii(  HsUt 
ilrau((bt,  u  far  as  knuwn:  ahiI  Ui«  Ism]  appears  to 
b»  rising  At  a  remarksble  rate.  The  Uulcli  tort  of 
10SH,  originally  tiulli  on  an  Islet  si  some  distance 
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fi^m  (he  sharp,  now  farm*  part  of  KormMa.  xnA 
under  Us  ruins  tlie  water  Is  to  iliallow  that  pHMeo* 
Rf^n  land  with  tiiucb  dIfScuIlj-  wh^re  vat  formerly 
deep  naU-r.  Th«  old  Imrbor  io  now  dry  l.uid,  con- 
'  iBil«t  iiilo  «  pinii),  wlicrc  wa*  fomierlj'  Uio 
I  of  TAiwanfit.  Tlic  i*1«iid  in  vtrj  tuilii^allliy 
Tot  Buropean*,  und  subjccl  iu  mritittuivkci,  bulcon- 
t«ln«  no  active  volcaoae*, 

—  The  Teieniti  wn"Joaliii»  «f  Cuba  —  Professor 
Felipe  Po«if,  who  Is  now  vvuly  »iixlit)--*ix  jimrs  okl, 
and  Dr.  Juan  Gundlach,  who  has  coin)>l«teil  Ills 
W!ve(iiy.foufthj'eKr  — ars  «till  engaged  Industriously 
in  nuiilying  ihn  fntiiia  nf  that  tro{ii«ii  island.  Dr. 
QutidUch  iiAi  bf.trt  |iiiblU1iing  bl*  roniributfons  to 
the  fauuii  of  Potto  Rico  In  tb?  Mnal*  of  tlm  Spantth 
roclclyuf  nnLurxl  hiatury.  The  TiTtcbratei  fliiclnd- 
Int;  li»bc»  by  Pooyi  haTc  nil  fl|)pi-ftmi,  auil  rficently 
the  fieatt-wBler  marine  moltusca  hare  bcpn  lisiicd. 
(lundlacb  has  Iweti  |jitb)isbiuf;  ev^ry  month  elcht 
octavo  p>gi»fn  i1h>  Aiiiiali  of  tlie  UavAiia  academy 
of  Kloncrs,  — a  (roiitributlou  lo  Ihn  maDiuala,  hlnU, 
and  reptiles  of  Cub4.  — and  Is  now  nt  wnrk  upon  lh« 
SiiMwla,  of  which  iho  Lepldoptera  ar«  almoti  CQpi- 
pl«tvd,  ai^d  »cctip'y  already  nearly  fotir  litmdred 
pagrs.  Pocy  luu  puhllitlici]  iho  H*hc*  gf  th«  Island  In 
the  Annals  nf  lliu  Spanlsli  «ucLelj  of  natural  Iiialory, 
and  AraiiKo  lias  diac-.iusnd  the  inotlusba.  It  Is  ts  be 
hopfil  ttiAt  these  slill  vlKoruns  naturalisU  will  live  to 
see  tlie  completion  n(  the  work  they  hv.tv  uiiilerukMi 
wlib  so  much  zeal. 

—  The  re|K>rl  o(  the  librarian  of  Harvard  univer- 
aity  stlns  thli  yvnr  a  fulkr  account  Ihao  wo  have  bail 
before  uf  Bbc1lDg*s  collection  of  mnpa,  which  la 
known  to  he  on«  of  the  motC  Totuablc  collcctlonit  In 
this  coiintry,  «[H*elally  ftir  early  map*  of  America. 
These  maps  have  now  lipi-n  arnuiged  wllli  the  others 
belonging  to  the  niilverBity ;  and  the  whi>l»  ttvrics  will 
occupy  at  leaat  nine  hundred  porifollus,  of  which 
abuul  Ifarer  hundred  and  sixty  pertain  lo  America, 
coitntiiiK  id  Uii*  Mveoly-two  which  hold  tb«  coast- 
survey  niape.  About  one  huudrcd  volum<.-»  will  be 
collected  of  mntie  which  may  lie  classed  together  for 
binding;  and,  when  ihwe  are  elimlnaied,  iherc  will 
•till  remain  about  Qfleen  thousand  ina|i!i.  'Llie  Eliel- 
Ingmaps  belong  principally  to  the  sevanUwntb  and 
elghle«iiih  ei-nturii.'s,  .ind  weie  collected  pnvloiu  Ip 
1817.  The  r»-arrnngiiif:  nUI  be  completed  early  In 
ibt  coming  year  Meanwhile  considerable  progress 
baa  brcn  auidv  iu  adcacrl|itli'e  calalogue,  written  on 
allpa  nblcliarakcptindrftwcr>ii<rartb«CMesof  port- 
folios.  These  entries  have  been  conipletrd  for  Uie 
tuapi  of  Gnrat  Bhlain,  France,  Sp&in,  IlAly,  and 
Scandinavia.  When  ibla  catalogue  Is  flnisht'd.  an 
hlsiofical  and  lopogtapliicil  Index  la  proposed.  The 
map4  in  alUsss  will  be  ev«iiliinlly  indud«d.  and  per- 
haps imporiant  niaps  In  eeogr^plilcal  Serial*  and  other 
books.  Witli  Itii*  «xietit  of  catalogue  and  Index 
•crrlos  it  is  not  probable  that  igucitlons  of  hUlorical 
geofcrapby  can  Iw  settled  90  welt  anywhere  in  this 
country  aa  In  the  Harran]  lllirary. 

—  'Tbv  ile«tb  of  Col.  Roudalre  of  Uie  Fnrncli  army, 
known  so  widely  iu  cocuiecUon  with  the  piojrct  d(  au 


Inlaail  sea.  to  be  arilflclally  formed  hy  fluodlns  the 
depressed  area  of  the  'clioMs'  in  Algeria  and  Tunis, 
will  not  aHect  the  cantinuatlon  of  the  Inveatlgatloaa 
rclnt-ingi  to  that  Piitnrpiine.  (?ol.  Landa*,  profetsor 
of  lojjognipliy  ill  iti«  military  nchool  nf  St.  Cyr,  boa 
voluDtecrifd  to  lukc  the  place  of  KoudaEre.  The 
latter,  who  liad  devoicd  himi>c1f  with  grtat  energy  to 
the  scheme  (or  twelve  yeant.  received  iio  jirrnniary 
reward  tor  lils  labors,  and  leaves  a  mother,  for  wliouC 
lupiHirt  th(»c  inien'Mnl  have  subscribed  a  little  an- 
nuity. 

—  •  Uelauli!  variation  In  Leptdoptora '  was  the  sub- 
ject of  I.onl  Wftiainghara'spreiiideniialiuldre-a  before 
the  Yorkshire  naturalist^'  nnion  fin  th«  :iA  of  thU 
mouth,  lie  calls  altenlion  Iu  the  prevalence  of  dark 
varietlen  nf  hiillcrfli-rn  and  niotha  al  ^reat  elertt- 
llons  and  hieh  althudoi,  and  atlempl«  to  explain  It  on 
the  theory  of  natural  selection.  He  imlnts  nut.  that, 
while  veriebrntea  living  through  the  winter  require 
to  retain  in  Ihi.'ir  ixulii-s  a  si4(nei«nl  amount  of  heat 
to  enable  Uiem  to  maintain  their  eiistvnce  In  the 
urerest  climates.  Insects  require  rapidly  to  lake  a«l- 
vantuf^  of  tratiiiont  gleams  of  aiiiifhine.  "Tho«« 
males,"  hc>nys."whD<ccolorcnAble(t  Ihcni  loabsorb 
the  beat  most  rapidly  would  naturally  be  llio  first  to 
hanh-n  their  wings,  and  to  acquire  a  degree  of  vitality 
Rufflcienltn  enalde  them  to  coniineDCff  tlieir  flight. 
If  we  imagine  (he  etnerRence  of  a  pals  and  a  dark 
variety  side  by  aide  at  the  same  momsDi.  Il  is  morr 
tlian  |irobnbie  that  the  paler  SEieeimeii  would  remain 
inftcilvo  ftmftng  (he.  berbagi*,  wh^n  hit  darker  com- 
panion had  Kiready  eommeuced  his  flight.  In  nn- 
favorable  wealbvr  the  degree  of  warmlh  sufficient  to 
arouKc  even  the  darkest  vurietle*  might  bo  of  very 
short  duration:  ant),  tf  this  were  so,  the  less  fa>-ored 
males  might  be  wholly  deprived  of  the  degree  of  en- 
erg}- uectosar;  to  enable  them  ti)  Hud  their  females. 
The  shorter  ttiAContlnunnccnf  iiaagtingglejiiiis  of  sun- 
shine, the  greater  would  lie  the  influences  brouytit  to 
l^ar against  them:  and  each  separate  Instance,  bow- 
over  infrequent  ifuch  Inrtiiuccs  ml^bt  be,  in  wbloh 
they  were  thus  placed  at  a  disadvantage,  would  bsTe 
ita  effect  In  dlmlnlsblng  their  numbers,  promoting 
lIir  survival  of  only  the  fltiest  forma.  It  thl»  Is  SO, 
It  I*  siiflidently  ohvliius  that  the  first,  matc-i  on  the 
wing  have  the  beti  ebance  of  traninilttlnglheir  color 
by  Ml  hereditary  process  to  the  succeeding  generation ; 
and,  if  thps^  tnrxlo  were  always  or  nsunlly  ihv  darkest 
cif  i-lie  bri^nd,  their  progeny  would  also  hn  (or  ths 
mvtl  part  dark."  In  order  to  te*t  certain  i^iiestioni 
which  would  arise  In  connection  wllb  IbK  he  placed 
iwrcrat  dark  and  Uitht  colored  insect*  un  the  snow, 
and  found  a  mnrked  difference  in  the  nraouiit  of  ab- 
ROrptluu  (if  heat  from  ihe  sun,  and  In  the  rapidity 
with  which  ih'ny  would  make  inipreulons  upon  th« 
snow. 

—  The  opening  orUie  Antwerp  exhibition,  flaed  for 
May^,  will  have  to  be  deferred,  as  the  appllcallona 
fi>r  'in\Q»  hare  boon  so  numeroui  and  cxlcnilrs  that 
the  proposed  area  Is  insufllci^nt. 

—  The  following  is  a  tr»nslatiou  «(  Ui«  t«xt  of  tiM 
reiEulallous  I'csp(^ctizlg  vivisection  iasuod  by  Uit  Qtf 
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m&D  gorernmeiit.  1°.  KKfjerimenU  on  living  animals 
tuust  onljr  be  pnrlonnitil  in  tiTinuii  invpitigilioni, 
orforpiirpowKur  InHtriK-tiun.  S°.  In  public  lectiirps 
■ueh  exp^rim^DEi  mint  not  b*  porfnnnM,  UdIa**  Ihoy 
ar«  n»c«ftear)'  Mr  ih«  full  <lu?i<lAtLon  ••!  th«  tubjvet. 
9^.  The  pretMrati'jna,  m  a  Tii\v,  miui  bo  mailv  before 
thr  lecturer  begin,  aihI  nnt  In  [li«  presence  a(  the 
aitilieucA.  4°.  Tli«  t!X|ieriini,-tit(i  niiiiil  only  be  pi'r- 
tniniril  by  qiintiflcil  profwvini,  or  by  ttipir  aMinUiiU 
i»n  thiflr  tvsponslhlllty.  H".  Exp«rlmen»  wblcli  will 
be  equally  lailifaetory  If  [jerrorme'ij  on  the  lanrer 
(jHWiei  of  aiiimuU  Hiiitl  iicti  bH  p(>rf»rm»il  mi  llttt 
higher  >p<>cl()*.  R*.  In  all  riwr'H  whnn'  llnirtp^rimfint 
can  Iw  performed  wltUoul  irwoincnieiiw  uinler 
aaitiMlli«lics,  Aiiaevthclk's  uiuit  bo  suliaUiiaiervi. 

—  yntvre  statei.  tlia[.  In  a  psiper  read  before  the 
SiaUaUcal  society  oti  Keb.  IT,  Mr  Itictmnl  Temple 
ondeavuttid  lu  <;hi-c!k  IU«  vuriutin  nIDniiil  ri!liimit  of 
ths  population  of  China  hy  applying  the  rPBiilt*  ob- 
tained (rom  the  popitUtion  slali^tkri  uf  ildti^b  India. 
The  various  siatvnicuU  inndc  by  ilic  ChinciL-  ^ovcni- 
mcnl  a*  to  Uiv  numbi-tfof  p^i-plc  under  lt»  rule  (bow 
violent  fluctuKllonB,  thitnc  of  tlip  ta-<t  century  and 
a  half  varying  between  4:ia.0iHl.i](Kl  and  :m.m)0.iHIO. 
TbeM  reiiiniii,  aa  PnifeiiioT  |}c>iibI:l*  pointful  unl, 
varied  with  tlie  pnr]Hii,i'ii  for  vrhicti  ihniinnnii'-nLlIont 
w«re  made.  Cbiiia  proper.  And  India,  said  Sir  Rich- 
ard Temple,  have  about  ihL>  same  area, — a  willlion 
and  a  half  of  aqiiarc  luilc*.  BiiLhco(inIripflai«  under 
tiiuiiar  cundlliuns.  physical,  tochuicai,  cLlniatic.  gto- 
grapliical.  in  both  ihtire  is  a  struUK  tenitt<iicy  to 
multiplication  of  the  r)ir&  In  botli  tlio  pupiilallon 
loTwi  U»  cimitrrKatr  in  favored  districts,  to  scttlt^ 
down  and  multiply  there  till  tbe  land  coLiId  scarcely 
•uauln  tlie  growing  multitudes,  and  lo  leuvu  the  leu 
favored  districLi  with  a  souTily  thougli  banly  popula- 
tion. Ttao  nvoTigo  population  of  the  whole  of  India 
!s  ISl  to  the  aquare  mil4,  and,  if  tills  averat;e  be  ap- 
plied lo  China  (excluglve  of  the  central  plateuu),  it 
gives  a  population  of  i-i2,l^l.(Vn  k>u1s.  TIic  writer 
tbea  compared,  one  by  one.  the  eighteen  provinces 
of  Clilna  proper  willi  the  diHtricU  hi  India  corre- 
spondins  m^nrly  in  physical  chnniirl'i'riii.Ilcs  and  cul- 
tivable arwi;  ami,  snmtnarUing  tbe>«  compulations, 
he  found,  that,  over  a  lotall  area  of  l.fiUUJtJO  square 
mil«i,  the  population,  neeordlng  to  thlstatlmate  from 
Um  (ndian  avi-rAges.  would  h<i  2HJ,llll,P£t,  or,  tay, 
ISSpersoDS  to  tlitr  si|uarcinUe,  while  tbc  latoitofHclal 
returiiH  oLiaiuai  fnnD  China  nhow  34t>.HS'i,3.'W,  or 
an  inhabiutnts  to  llin  aiguare  mile.  TIih  Ki^neral 
conduslon,  b«  said,  mleht  l>r  ihitl  tho  lauist  Cliinv-u 
r«turDs.  though  probably  In  excels  o(  the  reality,  did 
iioi  seem  lo  he  eitrivagani  or  incredible,  on  the 
wholf.  If  tested  by  Uie  known  averngesol  tlie  Indian 
cen«us. 

—  L«baBieur  has  invenl«d  an  InKenioit*  process 
fordel«nninln^lhe  tblckneiaof  Iron  plates  in  boilers, 
or  places  where  they  eantioi  ulherwiio  be  measured 
irUhout  cutting' thrm,  which  proecis  it  tieirribed  In 
Lt  ifiitU  eitlL  He  *pr«tul*  upon  iho  plat«  thr  thick- 
neas  of  which  be  deiiivs  t"  Qnd,  and  al-o  upon  a 
piece  of  shi-Ql-iron  of  Itnowii  thiclcness,  a  layer  of 
tallow  about  a  hundrc<lth  of  an  bncli  thick.     Tie 


llien  applies  to  each,  for  ibe  same  leriKth  of  lime,  a 
small  object,  such  as  a  surgeon's  caiiterlseinit  Instru- 
ment, heated  as  nearly  as  po3«lbla  to  a  constant  tiun- 
peraLure.  Tb*  tallow  melts:  and  at  In  the  thicker 
plate  the  hcnt  of  lh«  cautery  is  conducted  away  moT« 
mpldiy.  while  lu  thu  thin  plate  (lie  beat  Is  lc*s  freely 
crinilucted  away,  and  the  tallow  Is  ennsequontly 
nii'llMl  over  a  larg^er  area,  lh<!  diarneten  of  the  drcles 
of  bar«  metal  around  the  heated  point,  bmindeil 
after  cooling  by  a  Utile  ridge  of  lallow,  will  be  to 
eavh  oihur  inversiMy  ai  lh(!  thickneas  ot  the  piaUe. 
The  pmeeiis  Is  statril  tohavegivtm,  in  tlio  Inventor's 
haudn,  results  of  gr«at  accuracy. 

—  The  approaching  publication  in  Holland  »t  a 
Dutch  work  on  New  Guinea  by  the  former  Dutch 
re>l<lenc  at  Tcmatn,  Mr.  Van  llra.\m-Morri*,  ii  an- 
nounced, The  work  is  to  lie  cdltvd  by  Mr.  i{nbi(l(!e 
Van  der  Aa,  who  Is  hlm^lf  an  authority  on  the  sub- 
ject, and  will  bo  nccompAnied  by  a  map.  Mr.  Van 
Braam-Mortis  succoodcd  In  penetrating  considerably 
to  the  aonth  durini;  an  odliflal  tour  on  the  Ambemo 
or  ftocliusien  rivera. 

—  At  the  Fcbniary  meclinK  of  llic  Russian  geo- 
graphical society,  Qcn.  Ueyer  n;ad  a  papiT  on  tlic 
iransi^'upian  pfiuinco.  Jlcrv,  or  Akhal-T^k£.  The 
papsr  did  not  mention  an;  new  facta,  but  dwelt  on  the 
bWTHiness  of  the  country,  and  on  it«  poor  resourcea 
for  trade,  etc.  The  fcocretary  mentioned  the  rflurn 
of  Poliakoff,  who  was  prL-Mnt  al  the  meeting,  and  (he 
further  progress  of  I'utanin.  whoLn*  trnvi-nied  Urdoz, 
the  i-iiuntry  tu  tUo  gr«at  bend  of  tlie  Tcllow  River, 
China,  and  hat  found  numeruua  ruins  which  testify 
that  the  country  wa5  f  unne.rty  ui-irupltHl  by  an  agricul- 
tural people.  The  diM.-usslon  of  the  ffovaia  Zi-mlia 
magn etlc  observations  has  been  inirusled  lo  Mr.  Traut- 
vetlsr,  fonnerly  director  ot  tbe  PavlovtkobserTauiry. 

—  Arrangements  aro  in  progrw"  for  a  cnUvi-lIon  of 
lire  specitncns  of  tropical  fl<iiei  at  the  Indian  anil 
colonial  oKhibition of  IfWS.  Thisacheme  Will  involve 
the  erection  of  tanks  (or  ihc  maintenance  of  wutcr  at 
far  bti;her  teiH|>er>ituni  than  ihat  suilablc  for  flshee 
of  ibo  icmperal-c  sonc. 

—  The  largest  block  of  aluminum  Yvnrcasl.  Is  mndff 
from  American  ore,  and  form*  the  ape«  of  the  Wash- 
ington monnment.  It  ii  nine  tnchet  and  a  half  high, 
and  luensureH  five  Inches  and  a  half  on  each  tide  of 
the  base,  but  weighs  only  one  hundred  ounces.  The 
suHflCc  b  whiter  than  silver,  and  Is  so  highly  polished 
Uiat  II  reflects  like  n  pUte-jtliu-t  mimir. 

— Th«rw  ha*  n'ceiiily  been  consliJerabie  agitation 
in  Germany  upon  lh>o  smoke  qnt^stion;  and  some  have 
sugsestcd  that  gorernincTit  interfere,  and  establish 
'stoker  school!-,'  tbn>ii;;h  whlcli  the  Stotcon  of  all 
inanufiiclories  shall  beubliKcd  to  pass  before  recdv- 
ing  a  pntttluii.  Besides  this.  It  1>  u^cd  thai  lliue 
m a niifuc lories  be  obliged  to  build  high  chlmnep. 
Kifjlne^ing,  in  a  recent  number,  very  seiiittily  re- 
marks ihai  such  a  syati'm  wnnid  be  abtiml,  and  fur- 
ther adds  that  there  Is  no  necMslty  (or  such  ar-tion, 
for,  a<  soon  ns  the  dltHcuttiei  In  the  way  of  ihn  in- 
troduction of  el-cific  lights  into  dwellin(t-lioii»e«  are 
removeil,  ilie  gas  companies  will  be  forced  to  reduce 
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their  price:  umI  then  th^srstpin  ot  (!itS'li«Rttng.  it)iIi:1i 
U  now  being  »gitiil«tl.  wHl  lie  litiniluceU  Into  houttea, 
■nd  finkllf,  wlihaui  doubt,  Into  fttcte>ri<t»;  utAthn* 
tlio  •]rsl«m  of  (Kiiiriiig  out  ImmeoMi  iu»Dtili«s  of 
smoke  inttf  tb«  kir  of  our  clUea  willoewM. 

—  Or.  Wl«*c,  tlic  G«nDnn  A^rlcultuntl  cbomitt,  ro- 
cenlly  employed  by  llic  sovfrnment  to  itudy  lullBblc 
ngetablea  fur  cutiivnrltrn  in  [lie  saiiil;  floll  of  Eut 
Prussia,  l<ft  Berlin  for  llie  Csnierooii  cniMl  during 
U&rch.  The  objrct  of  lii*  J»»iimi*y  U  to  >tiiiijr  tlw 
plant*  of  the  coutitn'',  with  ■  view  to  their  culllvalloii 
la  U«rmany. 

—  During  tie  Austro-IlklUn  wa.r  of  1906,  In  onl«r 
to  protect  tbclr  porta  from  tbe  ikttwk  of  IttUlkii 
ftlilps,  tbo   Au»- 

Iriiui*  placed  tor- 
p«iioe»  Ell  many 
coucentrlc  clr* 
dea  near  Lbe 
mouthi  of  the 
harbora.  Kach 
torpetlo  hod  a 
■eparate  num- 
Imt,  and  was  con- 
nected b J  a  wire 
wlUi  the  HKirn 
reprsMQled  i  n 
tlio  seeompany- 
Ing  fllusimtluii 
from  La  Nnlurt, 
and  ciwb  wjre 
liad  a  Kparatelf 
tiuinbereil  key  in 
thi*  rbamber. 
Tbe  butldlnji  in 
whicli  the  cluini- 
ber  woa  »itii«t«d 
waa  placed  on  llie 

side  of  a  bill,  «o  aa  to  overlook  the  port.  Tlie  ebam- 
ber  waa  iigiited  only  bjr  a  leii*,  whfcl)  bad  a  Held  cor- 
eriiiK  the  liarbor.  The  raja  of  livht  coinlni;  from 
ODUidc  were  then  reflected  Intoa  prlxnt  which  directed 
tbem  down  upon  aii  imtiollslieit  class  plate  placed 
boriEaiitally  upon  a  table,  wh«re  an  imaxe  of  the  bar- 
bar  wa>  fonned.  The  black  marks  la  the  flKure  poltil 
not  tbe  utaet  place  of  each  torpedo,  and  bear  num- 
ber* corrMpondlng  to  tbusa  on  the  heya  An  em- 
ployee walcbod  Iha  plat*  conatanlly,  and  obaerred 
every  motion  of  approaching  shi[>«.  By  pressing  a 
button  ho  could  at  any  time  oaplode  tbe  comMpointl- 
ing  t«rpedo. 

— Themunlclpallly  of  l^rl»  ha*  at  laal  approved 
Ui«  kttg^Btion  of  a  grant  of  land  !vr  the  new  centra] 
laboratory  of  electricity,  to  be  built  out  of  ihepmflts 
of  the  Parla  electrical  exhibition  of  1881.  The<ie 
proAta  amounted  to  no  lr-»  than  ^)S,€OD. 

—  Among  recent  deaths  we  note  the  following: 
Mr.  John  Franda  Campbell  of  Inlay.  In  biv  alxty- 
flfth  year;  Hr.  Thomas  C.  Archer,  curator  of  the 
mustium  of  iclonce  and  art,  Kdinburgb;  Hr.  Poyde^ 
sau,  French  engineer,   at   Panama,   Jan.    7;    I^iiti 
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Godanl.  aoranaut;  Rodolpbe  Meyer-Dur  of  Zurich, 
cniomoloRiii.  March  2.  In  hia  seven ly- fourth  year; 
Dr.  .Inliua  Miinicr,  director  of  the  botanic  garden 
of  Gr«ir»wald.  F*<b.  9;  Dr.  J.  C.  O.  I.iiea»,  annlomtst 
and  Knthro[^olo)jitt.at]i>aukrvrta.-M.,  F«h,3;  U.  W. 
Dliilr.  nvi-iiont  in  the  V.  S.  coajt  and  geodetic  aonrer, 
at  Naahrlllc,  Tenn.,  I>cc.  IS. 

—  The  Dolirim  prlee  of  the  EntimiuloKlcal  aocleiy 
nf  France  wa*  awanled,  un  F«l>.  2&,  to  Mr.  l^im 
Falruialre,  for  hi*  work  on  the  Ilenilptera  of  Prance. 

— The  flrat  numlior  of  3fin<f  'n  natare,  whldi  la  '  to 
furnish  In  a  popular  manner  Infomialion  rc^rdfng 
psychical  ijuesllons,'  appeared  tbia  month.  ThoM 
who  are  willing   to  accept  the   marrelloua  on    lli« 

ilisbtest  evi- 
dence will  take 
pleasure  hi  r«ad- 
III);  Uie  article  un 
nit'l:j|ihy>ica,  by 
Ul»hap  Samuel 
Pellftws,  and 
that  on  Christian 
icleiicc,  by  Dr. 
S.  J.  Avery.  The 
article  on  jire- 
aeiitimeni*  it  »f 
the  name  uneoii- 
vlnclug  cbarac- 
ter.  A  pap«r  by 
OI!v«ir  J.  Lodge, 
on  e<perlinpiit« 
InUiougbt-truDs- 
(erencG,  with 
oneurtwo  by  Ed- 
mund Ourne; 
and  oihera,  ar« 
reprintad  fron 
tbe  PiooMdlogi 
of  lbs  English  society  for  psychical  reseawh. 

—  In  No.  IRO  of  the  ZooloifUcSer  anzkt^rr  there  an 
some  Inlcrrsiing  note<  npon  spl'Irr*  by  F.  Dabl.  He 
claims  that  their  sight  Is  Imperfect,  except  at  Tcry 
short  dlBtaiicea;  and.  In  consequence  of  ibis,  tbeir 
sc.niR  of  touch  Is  su  well  ilCTelopu],  that,  when  an 
object  falls  Into  their  net,  iticy  can  toll  upon  exnctly 
which  radlii«  tbe  obj'^l  has  fallen,  though  to  ascer- 
tain this  titcy  must  first  go  to  the  centre  of  the  wvb, 
even  tboujth  the  object  may  have  fnllcn  near  their 
original  posltlnn.  Their  uncll  and  bearing  arc  alto 
escellent,  tbe  former  ao  much  so  thsi  they  can 
dtstinguUb  'Klora.  The  remarkable  instinct  po^ 
eesasd  by  tbe  georoclrlcal  spiders  Is  shown  by  lb* 
fact  that  the  flrtt  web  made  by  the  young  li  perfectly 
geometrical.  ITiat  they  reflw^l,  la  pnoTsd  by  the  fact 
that  iheydesplM  certain  kinds  of  tough,  chltlnona 
Itisecte,  which  Ihey  have  itntucccssfully  attacked 
before.  This  reflection  is  to  be  dlttingulshed  froai 
the  tnstiiictive  dread  whtch  ihcy  have  for  bee-UlE*J 
Atoe, 

—  rrof.  S.  p.  Langley  sailed  on  Wednesday  for' 

Eiiglaud,  to  lecture  before  the  Koyal  iaBtlluUoni. 


PRIDAT,   APRIL  8,  ISK. 


COMMEST  AND  CRITICISM. 

The  two  latmt  iaaucs  of  volumes  of  obaer- 

vntions.  aatrouomical  uikI  iiiet«orotogi{!Al,iiifidc 

it  the  D.  S.  davkI  obsunalorj ,  to  wliicli  we 

Irufur  in  aootber  column,  were  reocivnl  st  utir 

lofltce  iiresHinably  &8  soou  an  thvy  wore  ivml.v 

for  gcu?ral  dUtritjiition ;  and    we   regret  t\w 

tiocesftity  of  calling  atteiiUtiii  to  the  delay  wllli 

wbicli  the  work  of  tbis  Institution  is  given  to 

the  sc'itntiflc  public.     Wo  are  InRirtDcd  thnt 

Uiis  is  duo  in  no  n'm  to  noj^loct  on  th«  ]xirt 

of  any  offlctr    of  the    obsen-alorj-,    but    lo 

Uie  repeated  exbaustioD  of  tlie  pn iitiug- funds 

ftnnually  alloit«I  to  the  nnvy  depnrt-nn'nt  to 

meet  its  current  needs.      However  this  may 

be,  it  is  uoti(.-cabl<:)  tliat  the  last  four  volumes 

—  tfaoee  iesucd  ninec  tbe  delay  nt  the  goverii- 

meni  printing-otHce  Li  said  to  have  been  tlie 

greato»t  hinderanue — bare  only  about  half 

the  number  of  )tageB  of  many  foroier  issues, 

owin{c  lately  to  the  nbbrcriatod  form  of  pre- 

^uting  the  details  of  nbAi>rvation  which  the 

obaervatory  irtiiely  adopted  in  the  volume  for 

1877. 

There  would  seem  to  be  no  good  reason 
nbf  the  prinltng  of  these  volumes,  requiring  a 
qiedfio  sum  eacli  year,  should  not  be  provided 
for  independently  of  the  naval  allotment  of 
the  printing  ap[)iopriatioi»,  just  as  l«  now  the 
caae  with  many  ut  the  ttcientiHc  ptihlication;) 
of  tlie  goverumeiit  which  arc  iasuckI  ut  nUitcd 
intervals.  It  is  to  be  hoped  tUut  Ibe  measure 
already  on  foot  to  secure  this  result  may  not  end 
in  defeat,  as  the  gun  will  b«  great  at  tio  in- 
cnaso  of  expense  whatever.  The  observatory 
is  so  far  in  arrears  in  this  regard,  thnt  its  fore- 
most work  should  now  be  tu  bring  the  pub- 
licBtioD  of  lt«  work  up  to  date  at  any  eost. 
The  cliief  reason  for  making  et-rtaln  classes 
of  obMrvatioits  U««  iu  the  expectation  of  their 

X«.IlS.-lttS. 


immediate  arailabilitj-  tot  scieotiBo  ose;  aud 
the  publication,   in  purl,  of  mere  resntU  in 

astronomical  JournaU.  does  not  relieve  the  in- 
convenience and  um^rtainty  attending  one's 
inflbilily  to  refer,  when  desirable,  to  the  ex- 
tended  details  of  the  work  as  presented  in  the 
eoinpk'ie  vohunes. 

■  FLAri„\si»,'  to  wliiub  we  refeiTcd  a  cihort 
time  ago,  besides  giving  the  gcnei-at  reader  an 
easy  view  of  the  road  by  which  the  lunchnina- 
ticinn  enters  the  world  of  n  dimensions,  con- 
tains also  a  clever  picture  of  the  tudictoiisness 
of  various  ^locial  theories  now  under  discussion, 
when  pushed  to  their  le^timate  eoufleqaenccs. 
The  liibabltants  of  that  country  have  the  shape 
of  various  [ilaiie  ligiires,  — triangles,  squares, 
l)eiitagons,  and  polygons.  —  and  the  d^ree  of 
their  inteiliijcrtoe  is  iu  direct  ratio  to  the  num- 
ber of  their  aides  ;  so  that  *  Intellectuality '  lio- 
comes  synonymons  with  '  nngiilsrity,'  and  the 
ciiclo  is  a  member  of  the  jirieatly  ortior,  — 
the  highest  d&ss  of  uU.  Ueyomt  the  soldiers 
and  tbt:  lowest  class  of  workmen,  who  are  tri- 
angles witi)  only  two  sides  cfiual.  —  a  figure  w 
irregular  thai  it  eaii  It^nlly  bo  coiisidertnl 
human,  — it  is  a  law  of  nature  tliat  each  male 
child  shall  hare  one  more  side  than  his 
father. 


Kvohition  is  thus  a  perfectly  regulru-  and 
definite  process  ;  and  a  man's  remoteness  f>om 
tbe  diit  B[M>«,  his  ancostoi's,  can  t>L>  known  hy 
simply  counting  Die  numl'or  of  his  side«. 
Any  slight  irregularity  in  &  Rgurc  is  equivalent 
to  ft  moral  imperfection  ;  and  to  train  ap  a 
child  in  the  path  of  virtue  is  to  keep  him 
straight  in  a  lllentl  sense.  If  he  is  boin  with 
any  marked  unevconcsa,  he  must  bo  taken  to 
one  of  the  ivguUr  hospitals  for  tbe  cure  of  thai 
diecose,  or  he  is  in  diinger  of  t-nding  bis  days 
in  the  stale  prison.  There  is  tio  way  of  know- 
ing whether  a  partirular  delinquency  rails  for 
puuishment  or  reward  as  a  moana  of  rufbnn. 
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The  aatbor,  a  square,  L-ooresscs  llial:  lie  is  at  a 
low  what  course  to  |>ursue  when  one  of  his 
ovn  hus&gonat  gi'aiK)»on»  )>l«Jtd8  im  an  excuse 
for  his  (il9oVH«lie»ce  that  a  siiddeii  change  in 
the  temperature  has  causod  an  uuequiLl  sliriok- 
ing  in  bis  peritnclvr,  ao<I  thitt  the  hUine  ought 
to  be  Inid.  not  oa  bim,  tiut  on  bia  confi^niratiun, 
which  eaii  onlj  ha  Bireiiglbeoed  by  abumlanoe 
of  the  choicest  sweet-meats. 


The  women  in  Flatlatid  are  straight  lines. 
As  they  have  do  angles,  tbcy  have  no  intellect ; 
and  aa  they  havt-  nothing  to  nay.  and  no  con- 
straint of  wit,  sentM],  or  reason  to  prevent  Ibeir 
aa>-iDg  It,  their  couversation  is  a.  great  Imre. 
To  ftucb  an  extent  has  the  systom  of  female 
iiou-education  or  qiiioti^m  hcen  pushed,  tlmt 
they  are  no  longer  taught  tu  re^l ,  nor  to  master 
arithmetic  enough  to  counl  tlii>  angles  of  their 
busbaads  or  cbildrcn.  The  author  fears  that 
tbia  polic>'  baa  been  carried  su  fur  ivt  to  runict 
injuriously  on  the  men,  who  are  obliged  to  lea^l 
a  bi-lingiial  or  even  a  bi-mental  existence. 
They  muat  be  able  to  speak  not  only  the  female 
language  of  emotion,  bub  atao  the  male  lan- 
guage of  science,  lu  which  '  love  '  beeomoa  '  the 
antidpntion  of  benefits,'  ■  <Iuty  *  beoomw 
'  ncceiiaity  '  or  '  lltnetts,'  niid  other  words  nrt* 
oorrcs|>ondiugly  ti'ansmutctl.  In  the  presence 
of  women,  moreover,  the  lan^ciia^ifc  uhdiI  implios 
tbe  utmost  deference  for  their  aes  ;  but  behind 
tbcir  bnekK  tliey  are  both  regarded  and  spoken 
of  aa  being  little  bettur  than  '  mindless  organ- 
isnui.'  The  strain  of  this  dual  existence,  it 
is  beheved.  has  some  tendency  to  enfeeble  tbe 
male  intellect,  and  on  that  gronud  aton^  tlie 
aiitlior  api^'ftU  tu  the  authorities  to  reconsider 
the  regulations  of  female  educatiou. 


LETTKItS  TO  THE  EDITOR. 

TIm  ■ua-ttaonaomatttt  dorlag  tbc  rccout 
•ollpae. 

At  mfil-day.  Jusi.  before  tin-  coniuieatuiuieut  n( 
tbe  rclitL'K^.  Dr^iifr'B  Hoir-rci-urdlii;^  san-tbemuunfller 
of  this  obsurvaturr  Imlicatcd  »  tuo-Ianporature  of 
93°  v.,  whil«  the  Mtf-raeunHug  therm  on  teter  iu  tbe 
■liftde  at  the  sane  ttm«  iBdleateil  33°  F. 

When  Ltie  ohMiiratinn  was  at  \\»  maxtinum,  1.30 
P.M..  tlie  siiti-ti-mpvratiire  had  fallen  to  69",  vhlle 
that  In  tbe  thiAv.  w»5  <iUll  33^, 


At  tlie  cud  of  theecllpae,  8.A0i-.M.,tli«  iiuD-t«mper- 
atore  had  risen  lo  S'i°.  and  (hal  In  lhi>  shade  U>  M°. 

It  Is  lnl»reitl[iE  in  notu  from  tbe  abare  facta,  tbAt 
ono-hatf  of  the  dilTcrrncc  between  the  >un-tenpcr- 
Btore  and  that  bi  tbo  ibadc,  at  tbe  bq^aaUig  oC  tbe 
cdipM,  i>  •iQ\°;  wbile  tlic  netnal  lall  «  Wnpentv* 
duHnKihc  rl^lipM,  u  abowii  by  tbe  sno-inMnnnent, 
wtM  '^.  Tills  Ls  a«  Ii  aliould  l>e,  fur  only  abonl  otio- 
thlnl  (>f  Uu-  tun  wm  obKored.  Il  if  prohiMile,  that,  if 
Ute  K^llpse  had  been  total,  the  readinei  ol  the  twn  In- 
slnimt-nl»  yrould  hare  been  tbe  aanw. 

DASlKt  DnAPEB,  Ph.D.,  /Kr^ckr. 

New -York  ni««nlnslm1  eb^otvatargr, 

Aa  attempt  to  photograpb  the  aorooa. 

It  ocGOfred  ta  tbe  writer  that  lh«  Ute  piu-ii-il  %eAxt 
eelipM  would  be  an  expcllont  chance  ft  rwp«a£  flu;;- 
glua'Sflxuerlmeiils  on  |iliot<^ra|)hlng  the  corona.  A 
Lhrae-liKU  ref rac  tor  u  (  about  f urtr  lucbcs  focal  leoslli 
waa  employod.  A  dn>[>4hullcrirai  attached  to  Xhr 
lea^  girinx  an  exposuro  wLich  wae  eatii&at«d  at 
ahMit  a  fllU)  iif  a  ttxaiuX.     A    piocA  of  <l«ep-vlol«l 

?law  WAS  procured,  wlili>b  eouUI  be  inwrtod  Jtist  In 
ront  of  tlia  plate,  nr  tvnioved,  at  pleaiur*.  Ity  Id 
uM  a  iieKative  Ima^^c  of  ibv  nun'a  ilUk  wsa  oblalticd, 
but  nrithuul  St  UiQ  plate  gare  a  terened  laM«;  the 
*un  beiug  a  iiotiUve  and  Iraatpareutt  while  tEe  nir- 
rauodinip  remained  negative  and  were  daHc,  tL« 
apliearsincc  being  utrlkln^ty  sltallar  to  that  of  a 
phoCofinpl)  of  X  total  solar  edipne.  Bolb  bromide 
and  chkirldc  plates  were  proridcd;  bulsaswith  Mr. 
Uuglxluat  tbe  latter  proved  to  n^vc  mui^  Um  beUer 
coronal  effeeta.  A  fcrTDiUM>xalaie  deTelojwr  Vm 
employed,  whieh  contained  a  larjte  proportion  «4 
potaatluni  ttronilde.  The  weather  throtigbout  the 
eclipsa  waa  whoUv  faTorabI«;  and  va  iiecan  photo- 
grapUueai  tea  o'clock,  two  boura  an<l  twenty  mintttca 
before  tha  eclipse  begaa,  and  continued  ai.  work  until 
five  mlnnte-t  paat  foor,  or  an  boar  anJ  ten  minutes 
after  it  bail  terminated.  Pbotoenipha  wtte  takvii 
ev^rr  half-hour,  with  extra  onn  Interpolated  at  Uie 
more  imeraatinii  phaioa,roakin)tlwenl7-nlQe  pictures 
In  all. 

V«T  corona-like  vffecta  nero  certafnijr  produced, 
faint  rajrt  here  and  there  ihootin;;  out  pfrpeadjco- 
lorljr  to  tbo  aim's  surface.  But  iinrortnnaiAl^  qo  two 
or  the  piclurM  were  alike,  and  the  corona  lo  froai 
at  the  mooii  was  <|ulle  aa  well  marked  as  that  oa 
ibQ  other  aide  ol  Llic  aun.  Enilenl,  the  moai  coroDik 
like  ray  produced,  appeared  in  one  photocnali 
•tretching  directly  lowarda,  and  Knnlnalln^g  atV  tAC 
centra  of  Uie  ino«n.  Xtiiv  phningrajiha  taken  In  mc- 
ceitalon  ahowed  one  xidn  of  Uie  halo  strctcbing  to  a 
Breaier  distance  than  the  nUter;  but  In  one  ot  tbaan 
the  darktininx  was  carried  so  far  out,  that  it  becaa* 
nearly  aeparattid  Iroin  the  rest  of  the  corona,  and  ap- 
peared OS  a  distinct  dark  circle  of  tbe  •ana  sJm  m, 
and  by  the  aide  ot,  tbe  hnaee  of  the  inn.  ThU,o( 
eoune,  allowed  It  to  be  merely  an  Internal  nifloeilon 
of  that  tmacr.  and  nothing  more.  During  iha  eoarae 
r>f  the  oxpfrrlmeiila,  tbo  objoci-glaaa  was  rerolved 
about  it*  oplii-'nl  axis,  pUotograpba  being  taken  In  four 
poaitioM.  No  efloct,  however,  wa*  diacemlUo  upon 
(ho  11  lall'*. 

Th«  condiuiluua  I  ahciiild  draw  from  my  ezperl- 
nieat  are,  l**,  tJtat,  tboufb  it  in  venr  easy  lo  obtain  a 
oorona-like  imoKti,  one  may  rcaillly  be  deceived  in 
tuob  matters,  and  the  sniu,!'eH«<t  be  obtaltied  by  nnr 
atmosphere,  without  the  aid  of  tlie  »o)arco4\»ua,  com- 
bined with  little  defects  In  tbe  gelaUiM  Blm  (ttato, 
I  think,  la  ooncliutvely  shown  by  tbe  extensioii  of  tbe 
pacudo^rona  In  front  of  the  moon);  3°.  ttaat  chloride 


piktea  ant  more  aa liable  tlinn  ItromiilafornbuininKan 
almosithnric  conina,  Just  u  Ur.  Tluggiii.-i  Iim  clnimeJ 
thai  ther  ar«  more  tutUMe  for  Ulilui;  u  Hotnr  one; 
h«nee  [  think  one  muH  net  rely  too  much  on  the 
ultr)k-Tiol<4  rvgfon  senftitlveness  of  the  chloride  plat« 
for  a  anparatlon  of  the  two:  luily.  though  my  exp«rU 
UMDlsfftll  tocorcoboratc  Ur.  nuggins'srexults,  ihcy 
da  not,  o(  counc,  ihon'  that  his  corona  may  not  h< 
aolar,  bul  mcrdf  ladleatfi  Ihat  iinilcr  very  favorable 
ciKumitaoces  I  could  ebtaln  n«  traco  of  it. 

I  have  before  m«  a  print  miuU>  fnitii  a  negative  by 
Dr.  O.  Lobw  In  Ocloher,  ISTO,  shawlog  eflecu  very 
slinlUr  to  those  obtained  hy  myself,  Mcept  Uiat  hU 
view  wa*  not  taken  during  aii  vcllpee.  He  conaldvrs 
that  the  halo  ia  wholly  atmonphiTic,  A.nd  not  coronal. 

W.    n.   FlOKKRIKO. 
rb«t«gn|>Mc  labomory,  Um*.  Innt.  tMhmiair. 

Tbe  voice  of  aeipeatB. 

'"The  int«rc>lin)c  oh»orvinioni'  prwentcd  by  Prof. 
C.  U.  Ilikhfock  on  iliii  nubjcct,  in  No.  iM,  and  tiic 
additional  i>:(p«riinenu  niado  bv  Ur.  II.  11.  Ni<^hnl- 
loa  upon  a  specimen  of  Pimniihiii  Marl,  and  ret^onJed 
in  No.  lim,  open  a  ?ery  tiueivitlns  flild  for  rmt^arcli. 


Tbe  Indiana  are  tbe  mound-ball  den. 

In  Ko.  1*4  of  Sci«nc«  iheM  I*  a  romw  of  '  PrchU- 
torlc  Ataerica.'  —  a  work  by  the  Mnniui*  d«  KadaiU 
lac, — aod  at  Ihi'  nnd  nf  ihti  n-vi'^w  an  uditoriat  ivote 
which  has  cliall»ri^n<l  tny  :iUi-iiliim.  Tou  UT  that 
the  rcri-i^w  "  kpriiii  in  innMiiAin  llie  iiliMititr  at  all  peo* 
plp>  that ''v«rinhiibiir![I  the  American  c»nllnent  up  to 
the  Kdvenl  of  Kaioi>cau«,"  and  base  this  upon  the 
opinloDfl  of  the  reTJewer,  that  the  inoitnd-bHlld4n 
were  no  other  than  the  Indian  iHbes  found  In  tti« 
country  In  pat  I- Columbian  time.  :ind  tholr  ancuton. 
In  thla  respect  I  moft  brartll)'  akt'^'  «Hh  Iho  opin- 
ions of  your  reviewer.  There  has  never  been  pre- 
icnl«d  one  Item  of  evidence  that  tbe  mound-buil'len 
wtTti  .1  pooplf^  nf  culture  superior  to  that  of  the  tribM 
that  Inhabiud  the  valley  of  the  UlMiMlppl  «  hun- 
dred ream  ago.  The  ertdenoe  l>  compteU  tbat  lh«M 
trlbea  ttare  built  mounda  withtn  tlie  Dlstorlc  period; 
and  no  mounds  or  eartliworks  hare  b«cn  dlscoverod 
superior  in  structure  or  contents  to  those  Icnown  to 
have  been  built  In  hlsiorio  time*.  The  Ihaory  that 
the  coimtr>*  wan  inhabited  by  a  people  hlj^hiy  organ- 
lied  M  nalionH.  and  having  arts  of  a  higher  grade 
than  ihiite  belonginj;  to  tribal  society,  is  wild  and 


I —  -  _  o. 


na  ■OkTH  r*BTs 
tarns. 


inrr  KTsnii.  rtaw  ov  rui  head  or  i-tTi-onii*  atri  asLLons,  ura-Mse. 

(Fram  AmefitMi  HotHraUnt.) 


a,  leiicue.alia(itb ;    t,  aplglal- 
Us;  c.  rlins-cluttdl*. 


* 


If  it  has  not  already  met  your  correepondenW'  eyes, 
It  may  not  come  amiss  for  roo  to  lovlte  their  attou- 
tion  to  a  vry  inleroilliia:  and  Important  artlclo  relat- 
ing to  this  MibJMt,  cnniHbTited  by  Dr.  C-  A.  Wliitn 
tn  the  January  number  of  tbe  .-Imerfcnn  nulttndixt 
far  18*1.  I)r,  VThite  here  very  ouiidsely  ilofHIw.i 
the  peculiar  utriiclure  of  the  vocal  orsaiis  of  Piluo- 

C'  I*,  which,  BO  far  as  I  am  aware,  he  is  thi  flnt  to 
ve  nollc*d. 

The  character  of  tbe  voice  of  thfl  bull-snake  Is  well 
known;  and  Dr.  \rhll«  clearly  ihows  In  his  article 
bow  the  pc«uU-ir  form  of  the  ciiljclottis  coolribiitcs 
to  ltj<  pr'>tliiciit>ii. 

It  may  not  be  out  of  pisce  to  rcj>rodtic<!  tht?  draw- 
(ne«  here,  that  I  was  |H.>rmlitcd  to  malce  for  Dr. 
Wbft«.  tllosirathi^  thli  siruolure  of  the  epiglottis  In 
Pitiiopbis.  Tbcy  may  be  of  lulereat  to  iliose  who 
bavc  the  opportunitic*  of  sc«in5  the  pagei  of  Science, 
where  tbn  Sat«r<ili»t  may  not  W  avAlUMc. 

In  again  ealllng  attention  ta  this  «trueiure  and  it^ 
idttiatlon,  tl  may  Induce  otlivn  to  muko  furtlier  iii- 
i-estlgatlons  Into  a  very  Invltini:  subject. 

H.  W.  sauFBLiw,  U.S.A. 
Ton  VTHiipw.  X.ll«s„  Harth  UJ 


faaaokae;  uid  tlic  fruit  of  that  theory  Is  nothing  hut 
exasmntloo  atid  falso  "tatomout. 

AlTthU  being  ;;rantnd,  yourown  condllsiati,  wblcb 
i*  lint  toiiiid  in  ihi)  KLaterocnts  nf  the  nrrioww,  Is  al- 
together iitadiuixaitile.  "File  Identity  of  all  peoples 
that  ever  inhabited  the  American  oonlhient,  up  to 
the  advent  of  Europeans,"  Ear  not  and  can  not  be  lield 
by  any  iutelligeiil  anthropologist,  except  In  some  very 
hroad  sense;  «*,  for  example,  that  they  betonsed  to 
the  human  race^  or  that  they  occupied  one  coiiun<>nL 
In  respect  to  mythologie!),  languagi;s,  nnd  institu- 
tions, there  are.  and  have  been,  many  disUnrt  pco- 
pies;  and  iu  respect  U>  arts  there  is  mueh  divenity, 
though  arte  Iravel  from  peoplu  to  ]i«ople  with  the 
grca test  ease.  At  the  present  time  wa  cannot  hav^ 
fewer  than  seventy  distinct  peoples  among  the  tribes 
of  North  America,  and  In  antiquity  the  number 
may  bare  been  greater.  Tbe  mound-bnildlui;  peoples 
did  not  constitute  n  distinct  race.  Uany  people*  bare 
built  mounds  on  thia  continent,  and  some  eontlnue 
to  build  mounds  to  the  present  day.  The  writer  has 
seen  a  tribe  of  Indians  erect  a  mound. 

J.  W.  I*uwKia>. 

WsahlniiUiI].  Huch  34. 
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THE  RELA  TIOTiS  OF  MICROBES  TO  LIFE. 

OwiKa  to  the  fart  that  some  microBCopie 
ot^iiRigms  have  been  shown  to  piny  an  [m|)or- 
taiit  pnrt  in  miiuy  forms  of  iliscnse.  Vfe  are 
itomvwliftl  in  iLe  hnttit  of  looking  ii]>un  bucIi 
orgunitnns  in  general  as  our  enemies.  fotgetti:ig 
mny  ueoful  purpose')!  wliie!i  they  mrrvL',  One 
of  the  DiOHt  important  procexseti  taking  plaice 
on  the  surfiu'C  of  the  glol«c  Is  the  (k-stnirtion 
of  such  organic  ina^es  a^  hare  be«]i  the  scat 
of  life,  bm  wbii'h  have  aiiffered  ilenth.  We 
have  only  to  think  for  a  nioniont  what  the  re- 
sult of  a  dtoppiug  of  this  i1e<iinictiv^  procesa 
ifoiiid  be.  in  order  to  gain  n  vivtd  impression 
in  regard  to  its  importance.  The  living  thing 
can  resist  tlic  de»truclivi'  forev*(.  When  life 
ceases,  tlm  r«.si!iting-iK)wer  in  gone :  and,  iiow- 
urer  complex  thm  materials  may  be  of  which 
tbe  organism  is  made  up,  they  are  quielcly  eon- 
verted  into  simple  and  stable  snljatancea.  The 
chief  prcKliiets  of  the  changes  art-  carbon  di- 
oxide, water  and  ammonia,  aM  of  which  are  of 
high  im[)ortunec,  as  from  tbcjn  again,  under 
tbe  inttuetice  of  life,  are  elaborated  the  com- 
plex materiftU.  Notr,  we  know,  that,  in  the 
hreafcing^down  of  oi^anic  matter  aflev  deatli, 
inicrosoopic  organiMns  play  a  principal  rdfe. 
They  an;  tbe  etHcienl  ,<«cavenger3  of  ihe  eMtb. 
'fhey  «Bect  the  transfer  of  the  osygcD  of  IIn 
air  to  lb*  subBtnne*'s  to  be  destroyed,  and 
IhiiK  convert  useless  orgHDi?  matter  into  that 
which  18  uticftil. 

We  thuH  flen,  that,  whila  there  are  microbes 
which  eauec  diaen«<>,  th'-re  ore  otliors  constantly 
at  worfa  keeping  the  conditions  favorable  to 
life.  Receutly  Uk-  suggestion  has  been  mule. 
and  by  no  leas  an  aiithonty  than  Paeteur,  thiil 
the  changes  which  are  involved  io  tbe  life-pio- 
c«8«  of  both  pinnta  and  onimah  are  protmhiy 
intimately  astiocnaUi-d  with  the  aetivity  of  wlint 
nay  be  Oillecl  lift-microbe«.  Pasteur  read 
before  the  Academy  of  aciencea  a  paper  by 
Dnclanx,  in  whioh  some  cx|«rimcnl«  upon  the 
growth  of  ptanU  in  ^tcrilixe^l  Mijls  nro  de- 
scribed.  Dnclaux's  pai»er  begins  thus :  "  Thi* 
Aeatruction  of  the  organic  matter  of  the  soil 
by  microbcfl,  and  the  pnniuction  of  a  new  vege- 


tation on  the  soil,  arc  two  pbcaomcoa  which 
always  accompany  one  another.  Is  there  any 
ncccasaiT  eonnectiou  between  them 't  Through 
the  labors  of  Paateui'.  we  know  tliat  mloroaooplc 
beings  e«n  only  live  at  llic  cxpeDse  of  complex 
materiaU  elabomtvd  by  Uiv  plant  with  the  aid 
of  chloruphyl.  Ciiii  the  plant  develop  in  the 
absenee  of  mioroseopie  belugsF  in  other  wortle, 
can  it,  without  their  aid,  ntiliie  the  organic 
nialtcr  left  by  the  plant  which  preceded  ib  on 
thesoU?" 

With  the  object  of  attempting  to  answer  tliia 
question.  Dnclaiix  ox perimcntod  upon  |>ea«  and 
beans.  ThL-se  were  freed  from  germs,  sown  in 
a  8oi[  which  was  free  from  genus,  nnd  snppUcd 
with  organic  matter  of  a  kind  which  one  would 
natur.illy  eviwet  to  be  easily  a»^iniilal^l.  The 
result  W8K.  that  after  one  or  two  months  the 
organic  rnaUer  was  found  to  be  uaehanged, 
and  the  plants  did  not  thrive  any  better  than 
when  placed  in  distilled  water. 

Pnstenr,  in  commenting  on  those  oxperi- 
irieuta,  Lakes  occasion  to  surest  to  Duclaux 
nu  experiment  on  the  T^te  wliieli  iriierobca  play- 
in  animal  life.  The  ex|)criwent  is  thi:!.  A 
lien's  egg,  fh>m  the  surface  of  which  all  gemia 
have  been  removed,  ia  to  he  hatched  in  a  ster- 
ilized space,  fed  with  sti-rilized  food,  and  »nj>> 
plied  with  sterilized  air.  Fasteur  believes  ibut 
the  result  wilt  Ite  that  the  chick  will  not  live. 
and.  in  general,  that  life  \«,  ImpoKSihlc  without 
llie  co-operation  of  niicrohes. 

We  must  bear  In  mind  that  this  is  merely  a 
suggestion,  and  that  it  reals  at  present  u(>on 
no  expcrimontal  evidence.  Kvpcrimenta  of 
the  kind  suggcsteil  will  involve  great  labor 
and  the  greatest  acenracy.  It  cannot  lie  dp- 
nfect.  that,  whether  the  residts  ^Iiuukl  prove 
favornhic  or  unfavornhic  to  the  \i«w  of  J'aaleur, 
they  would  be  of  the  highest  int«rP8t  to  the 
rliemist  and  biologUt, 


THE  CLIMATE  OF  THE  EGYPTIAN 
SUOA\. 

\\  BO  vast  a  region  of  countl-y  u  the  Egyp* 
tinn  .Sudan,  extending  as  it  doea  over  about 
eixtecu  or  eighteen  degrees  uf  latitude  and  as 
many   of   loiigiliide,  with   ilitferences  of   aJti- 
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tttde  of  more  ttuiu  •ix  tfaonraod  feet  oa  single 
parallels,  it  in  evi<lent  tbat  Uiere  mnsl  be 
l>rait  diversity  of  diiuuli;,  u  Tull  discussion  of 
vrbich  iFonUl  occupy  too  inucli  space  for  n 
reaaoanbie  nrticli!.  Biil  tlisl  |XtrUon  vT  the 
Kgypliftu  Sudan  which  at  this  time  attracts 
the  attcnttoti  of  the  world  by  rcnaoik  of  tiin 
[irceenoe  tticiv  of  Kiiroix;!tii  iro(^)«,  nitit  the 
appftrcQtl.T  iiitei)d«<l  opcntioiis  of  tboso  troops, 
can  be  here  ronctsdy  considered. 

PBritiKli  troops  novr  cxicapv  two  positions  in 
the  EfiVp**^''  Sudan;  ^iz,,  tl»o  jvovincc  of 
Dongnia  on  the  Nile,  aod  the  city  ami  i>orl 
of  Suakin  on  tbu  eosat  of  the  Red  8vu. 

Italian  troops  oeeij|>_v  thi?  port  ami  ncinily 
of  Uassotrali,  on  the  Ited-Si-s  <:oa:<l;  and  tli« 
Bay  of  Aasab  aiKl  its  viciDity.  uii  ihv  sajne 
coaat.  near  ttm  strait  uf  Ilal>^l-.MaDditb. 

Whatever  may  be  the  object  of  the  Italian 
govcmmeul  Itt  thus  occupying  positioiiH  on  tho 
Itcd-8ea  coast,  tbc  object  of  tho  prcMiiit  KrItUh 
occtipatioo  is  doclarod  to  be  war  against  ICl 
Mahdi,  and  it  will  be  neceasary  to  consider 
the  cliiaato  of  the  temtorics  occupied  by  his 
forces. 

El  31ahdi  now  occupies  and  rules  OMir  the 
following  :  the  provioue  of  Khartum,  the  prov- 
ince  of  Darfiir,  Uie  province  of  Kordofan.  the 
province  of  Srnaar.  Uic  province  of  Iterber, 
ibe  district  of  (iailabat.  the  pnn-loL-c  of  Taka 
(sxeopting  the  capital,  Kassala) ,  and  the  great 
desert  regiuD  between  the  Nile  near  Berber, 
and  the  lUxt-Sca  coast  near  Siiakin  and  Agig. 

Thos  we  baru  to  eousider  thv  elimate  in  the 
prg>%'iucc8  and  districts  above  luuned  ;  -itid  flrst 
the  province  of  Dongola.  now  occupied  by  U»c 
t'Spcditiorury  ouriis  under  Oen.  Ixird  WoIm?- 
Icy,  of  pr<^HqJbly  alxKit  nine  tbousand  British 
uoops. 

This  is  one  of  the  rich  and  jtroduc:tive  ]trov- 
iwts  of  the  Ej-virtian  Sndan.  oxU'nding  fhom 
near  Wady  Ilnifa  on  the  north,  to  the  borders 
of  the  proviiKie  of  Berber  akmg  the  course 
of  the  Silo.  The  corrrspnudcnee  fi-oro  l^ord 
Wolsel^y'fl  corpi-  Uiia.  dnriug  Ibe  past  few 
luontlifl.  made  alinoiit  every  bumlel  and  village 
thronghoiil  ilit  loi^h  Icnown  to  all  parUof  U>e 
nurld  where  newspapt-rs  are  mad.  The  cU- 
Biale  of  the  region  iiovr  uccupieil  by  the  Briiisli 
furoe  iii  not  only  fj'xxl.  Itut  very  imrceable, 
during  four  roonthe  of  ffni  yaar>  —  Novomlwr. 
Detember.  .iHiinary,  and  l-rfininry, —  though 
Fcbitiary  Homelimee  |:lvfs  it)HH:iiuoii  dayii  of 
the  Khainseen  wiitd  whldt  ate  very  trying,  even 
lo  Datives  of  the  ootintry.  During  the  monUis 
uf  Majeh,  April.  May.  ami  the  first  half  of 
June>  however.  Ilie  (-Uni.Alc.  thongU  not  verj/ 
UDhealtbj',  is  exeeeding  trying  to  all  excepting 


natives  of  the  countiy.      The  ordinary  tern* 

peraUirc  is  very  high  during  the  day  ;  tlio  ther- 
mometer in  Uie  shade  ofU-n  indicating  flx>m 
ilA"  DO  no*  K..  while  during  the  night  the 
tetnpenitiins  falls  lo  tJJ"  or  70'.  This  great 
<liaereiico  makes  it  necessary  to  take  great  care 
to  preserve  lieallli ;  oud,  with  the  best  of  care, 
intennlUcnt  fever*  are  exceedingly  prevalent. 
These,  if  nc;glectcd,  are  liable  to  take  ty[>hoid 
form».  During  these  months,  the  liuat-stormH 
coming  ftom  the  southward!  are  of  most  dis- 
trcKiing  frequency  and  violenee.  While  these 
storms  are  hard  lo  endure,  and  caiiAe  great 
sulfcring.  I  believe  tliey  to  a  certain  extent 
destroy  fever-g'-rmi* ,  and  prevent  tho  climate 
from  being  so  tutul  to  Knropcans  as  it  would 
otherwise  be.  From  .Jimc  to  September  the 
EOuUierly  and  south  -  westerij  winds  come 
charged  wiUi  moisture,  though  rarely  yielding 
iiiiu  ;  aitd,  wljile  relieved  from  the  dust-storms, 
the  Enrojwan  is  luoro  subjei'l  lo  lever  intltienc<». 

Such  is  the  climate  in  which  Uie  British 
lroo|>s  are  apparently  to  wait  doring  the  next 
five  months.  )>efore  mlvftiiciiigagaiiisi  their  hu- 
man enemy.  Should  thor  wait  there,  under 
the  bc9t  possible  care  ana  with  the  best  pos- 
sible medical  snrveillance,  the  eoiumnnder  will 
be  fortunate  should  the  •  nna^en  enemy'  not 
rwlncc  his  force  by  more  than  ten  per  cent 
before  October  next,  while  aootlier  Leo  per 
oent  wonld  be  so  debilitated  by  repeaCod 
fever-attacks  as  to  re([uii-e  a  mouth  of  oool 
wcalhcr  lo  restore  iheir  slrctigth.  and  make 
tliem  lit  for  a  vigorous  eiimpaign. 

The  climate  of  Snakin  can  hardly  be  con- 
sidered uuhealtliy,  but  for  tJie  excessive  heat 
which  reigns  there,  except  during  the  throe 
montlia  of  Dcoembcr,  Jaminr}-,  and  February. 
There  the  desert  comes  down  to  the  very  sca- 
Iteach  :  and  the  air  of  ihe  desert,  though  burn- 
ing hot.  Is  not  unwholcjiome.  But  tho  heat  in 
tliat  rc^ou.  whei'v  eotnetimes  during  two  or 
tiiroc  suoocsaivc  years  rain  does  not  fall,  while 
the  tropical  sunbeams  constantly  bathe  the 
rockii  and  bandit,  ia  of  uii  intensity  not  to  be 
conceived  by  those  who  have  uevcrex|M!rienced 
the  like :  and  expostiru  to  it  by  Europeans, 
witJiout  extraordinary  precautious.  i»  certain 
lo  produce  sunstroke  and  coogeslioiis.  The 
tliermometcr  In  April,  In  the  shade,  will  often 
indicate  a  tomporatore  of  100'  to  105'  F. ;  but 
even  this  docs  not  IndicntA  the  effect  n()on  a 
foot-sotdier,  who,  marching  in  the  sun,  receives 
the  direct  rays,  and,  in  addition,  sutlers  from 
the  licat  radiated  anti  reflected  from  thr  light- 
colored  soil.  It  is,  however,  quite  dilTerent 
with  the  meiuuted  soldier,  whether  on  horse- 
back or  ou  camel-back  ;  as,  if  well  coverutl,  he 
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siifTers  less  from  the  iliivct  rays  of  the  01111.  nml 
not  nt  all  fWim  tht-  rcfleoted  niicl  radlaleil  heat. 
A«  liie  pnlire  roiitt-  rroin  Simkin  to  BtrbtT  ie 
siiKjcct  xo  heftts  riilly  equal  to  thoeo  of  Uic 
viciuitv  of  Snaldn,  it  may  be  safely  afwciled 
that  it  is  imprnc'tirabie  for  Knroppiin  (Viot- 
soldiers  to  tnnkc  the  mnrch  Iiotwfon  those 
two  iKjiiit*  cIuririK  tliL-  apriiig  and  siimijicr 
monllis.  except  by  using  ilie  iiiglit  unil  curly 
morning  oxL-lusivcH"  for  mnrcbing. 

Tlie  cliinntc  of  the  province  of  Ik'^^c;^  is 
very  siiniliir  10  lliiit  ul'  Dongolii ;  bitt,  owing  lo 
the  elfec'la  of  tlie  waters  of  t)ie  river  Albara, 
in  8om«  parts  of  ttita  province  fevers  are  more 
prevnIeiitdiiHiig  tbc  tjiimniei-  moittlis,  fiiiil  uf  n 
worse  typo  tbnri  lii  DongoLa. 

In  tbo  province  of  Taka  and  the  diatrict  of 
Gallabat,  thn  climate.  iVom  .lime  to  October  is 
deadly  for  Kiiropr-aiis.  PiiHiig  thai  scftsoii  the 
rains  arc  llu-rc  copious,  and,  mingling  with 
the  floods  of  water  coming  down  from  the 
monnUiiis  of  Abyssinia,  eaiise  the  rieh  soil 
to  lieoomc  iikf-  a  gintnrntecl  sponge,  while  the 
rank  vegetation  nod  the  cxliaiiiliotis  from  the 
soil  render  the  sir  poinonous.  From  many 
districts  the  natives  abandon  the  coimtrj-  in 
May,  taking  with  thcin  tbeir  families,  their 
Hocks  and  iheir  herds. —  to  save  themselves  ami 
Uieic  families  from  fever;  and  their  tlot-ke  and 
berda  from  the  ravages  of  the  slinging  insects 
which,  during  the  reason  of  rains,  infest  the 
eotintry.  These  people  go  north  to  the  de«crl8, 
and  remain  nntil  the  latter  part  of  October, 
when  they  retnrn.  to  And  their  own  coimtry 
delightfnl  in  climate,  and  glorious  in  vegetation. 
Thews  conditions  lemiiin  through  the  winter, 
and  the  air  is  hc-ilthriil  until  .\pril. 

The  climate  of  Khartum  is  hot.  damp,  and 
cxccKlingly  nnhealthy  from  April  until  Octo- 
ber. The  winter  climate  la  not  disagreeable  ; 
but  even  ill  winter  the  place  can  hardly  be 
considered  healUiy,  owing  to  the  peculiar  loea- 
tion  of  the  town  between  the  Itlue  and  White 
Jliles.  and  to  lack  of  sanilnry  nde  in  the  con- 
struction of  the  streets  and  houses.  During  the 
utist  twenty  years,  more  caro  has  been  taken 
in  the  conatrnrtion  of  dwellings  :  and  the  con- 
ditions are  now  more  Tavorable  than  they  for- 
merly were. 

The  provircc  of  Konlofnn  is  visited  by  less 
min  than  that  of  Kh:irt.uin  or  of  Taka.  During 
the  winter,  ft-om  tlio  last  of  Uctoher  until  the 
Ist  of  March,  the  climate  \»  very  ugrccable 
and  quite  healthy.  The  prev.iiling  winds  are 
from  the  north-  The  temperature  ia  not  high, 
raagiog  in  the  middle  of  the  day  from  fO"  to 
ftfP  F.  TImj  air  Is  bracing  .nnd  invigorating, 
wldlo  the  nights  nro  cool  ami  pionsant. 


Mai'ch,  April,  nod  May  arc  there  the  hottest 
and  must  disagiveable  seMon,  though  not  un- 
healthy. In  June  the  season  of  i-aina  eom- 
mences,  and  it  lasts  until  the  latter  part  of 
September  or  early  October.  The  winds  arc 
then  from  the  BoiiCh  and  south-west.  The  rainx 
come  in  showera,  eonietimes  daily,  butoflcner 
once  in  three  or  four  dnvs.  The  niris  debilitat- 
ing ;  niui  fevers,  iutennittent  in  foini,  strike  all 
excepting  the  nalivcfl. 

No  matter  what  care  may  be  t^kcn  to  guanl 
troops  from  the  elfects  of  climate,  the  death- 
rate  among  soldiers  is  always  great  dnring  this 
wet  Hen»on.  Jii  un  CTpeditiou  which  I  sent 
into  that  provin.ee.  well  organized,  well  and 
I'ery  carefully  oommanded,  well  supplied,  with 
good  medical  ntteodaiiee  and  gooil  hospital 
supplies,  six  per  cent  of  the  soldiers  died 
during  four  months  of  the  seaitoii  of  rains, 
while  during  the  i-emaiuder  of  the  year  therfi 
were  very  few  deaths. 

The  climate  of  Dnrfiir  closely  resembles 
that  of  Kordofan.  The  rains  come  at  the  name 
time  of  yeav,  and  tlic  sanitjiry  cITccts  of  the 
different  sensons  ai-e  nearly  the  same  :  yet  the 
fevers,  nccorcting  to  the  reports  of  the  medical 
olficcrs.  Rcem  to  be  more  often  severe  in  type 
in  Darfur  than  in  Kordofan.     C.  P.  Stuxk. 


THE   CAROLINE  ISLASD  ECLIPSE  EX- 
PEDITION. 

Thk  protracted  duration  of  totality  of  the 
eclipse  of  May,  ISM,  early  attracted  the  attcn- 
tJoa  of  .'Lstronoment ;  but  nn  examination  of  its 
shadow-track  on  the  earth  showed  the  unfortu- 
nate fact  that  it  would  begin  in  the  I'.-iddt.'  jitst 
east  of  Auatrnlia,  and  completely  trtiverse  the 
ocean ,  finally  leaving  the  earih  before  the  .Suiuli 
American  eonttneut  waw  reached.  Only  one 
eclipse  had  ever  been  observed  wEth  a  greater 
duration  of  totality;  and  tha  posiiibillly  that 
an  observing-station  might  be  available  in  the 
small  Islands  of  the  South  Pacific  determinwl 
Mr.  Charles  II.  Rockwell  of  Tarr;-town .  N.V., 
to  endeavor  to  organtKc  an  obscrvlDg  expedi- 
tion from  the  United  .Slates.  Through  bin 
iv|ire*ont!i lions,  the  National  academy  of  sci- 
cncoG  was  brought  to  consider  the  matter, 
and  it  was  expected  that  Profciwr  Young  of 
I'rineeton  would  hare  the  entire  charge  of  thn 
cxpe<lition.  Unforeseen  circnmstances  pre- 
vented this,  and  the  party  was  finally  organ- 
ixed  with  Professor  Ilolden  as  chief,  and  sci- 
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entiBc  ilin-olur.  PrirUy  fiill  nci-oiints  of  tlic 
exiwditioii .  its  objecia,  metliotls.  and  rvsuiu. 
lia^e  alri'ady  l)»?en  publisliod  in  Science,  vol.  i., 
at  pp.  29'J  ami  SlU.  and  vol.  ii.  p.  237. 

Some  idea  or  the  mngnitiidc  of  tlie  itnder- 
tnktug  m»y  he  gained  when  it  is  knotvii,  tlint. 
in  addilion  to  the  clat>orat«  home  preparations 
of  Iho  inAtnimentn  and  rtpitarntus  for  special- 
ized investigntionH .  the  ohservora  wore  fihupnt 
from  the  irnit^d  States  more  lliati  tlir««  nwnthii, 
during;  tilt!  moat  of  which  tliey  wcif  tmvclling 
(some  fifteen  thousand  miten.  in  all),  &nd  that 
ten  full  weeks  were  paa-ted  at  Ben. 

They  w«r«!  cx|>ectcd  to  take  up  llicir  abode 


wiiiely  devoted  tboniselvcs  to  the  study  of  tbe 
island  iu  every  partit-uUr ;  and  their  reaearctes. 
altliough  secondary  to  the  main  purpose  of  the 
exi>cditiou,  have  quite  aa  much  of  iutereat  as. 
If  lliey  arc  not  of  equal  lin|>ortaiic'e  wiUi.  (be 
resjlts  [KTtainiug  purely  lo  the  eclipse.  First, 
IVofessor  Uoldcn  givee  U9  the  histwy  of  the 
island ;  from  n-h'tch  ne  learn  that  it  was  first 
seen  in  1795,  that  it  was  once  linown  as  Thorn- 
ton Ulfind,  and  that  in  li^OH  Capt.  Narcs,  R-X., 
took  [wsBcssiou  of  it  for  ti\c  Ilritiah.  Ten 
years  Inter  guano  was  exi»ort«l  from  the  island, 
^an  item  of  intervst  when  conneot^  witJi  the 
fact,  Uiat.  in  seekiiij{  for  the  dc[)Osit8,  tlic  for- 
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eomcwliet-e  on  a  small  group  of  islands,  alwut 
which  nuthiiis  of  imp<^rtaiieu  could  be  aseer- 
l.'diieil  lieforemud,  save  the  bai-c  fact  of  their 
4xi4tcncc  at  a  known  spot  in  mid-ocean.  The 
whole  iindertnking,  however,  was  accomplished 
without  a  mUhnp  of  any  kind  occurring  lo  in- 
terfere with  tlic  WIWWS8  of  the  work. 

On  tbo  mornins  of  the  eelipae  there  were 
thiee  rain-showetH,  and  several  peraiittoiiL 
hanks  of  clouds.  Tim  critical  motneiits  of 
Uttality.  however,  wcru  passed  witli  an  un- 
clouded sky  ;  and  the  observations  of  the  par- 
ties were  suceeBBfuI,  owing  to  the  apparent 
accident  of  the  disaipation  of  a  local  cloud. 

So  Itttk-  was  kiKjwn  uf  Caroline  Islaud.  that 
Professor  llolden  and  the  members  of  his  parly 


mcr  owners  of  the  bland  came  upon  aativ« 
viarais,  or  bunaUplaces.  namberiog  aliojiiether 
lifly.  in  which  they  found  atoue  axes  and  relics 
of  various  sorts. 

The  island,  as  it  was  in  ISAft,  is  well  described 
by  Profcsftor  llolden  and  f.icut.  t^nnllrougb. 
the  former  r|uoting  fram  Dana's  'Coral  ud 
coral  islandn,'  nnd  Darwin's  *  Vo>-age  of  the 
Itengle,*  their  accounts  of  typical  coral  att^ls. 
By  supplementing  thoite  descriptions  with  tiia 
statement  that  Caroline  Island  ia  in  general  U 
[lear-shajted  ring  of  Islets  encircling  a  lagoon, 
llio  cbaraoteri Stic  features  of  the  islanfui  be- 
come iKrfvclly  titnlerstood.  A  few  facts  from 
Lietil.  Qiinltrough's  paper  will  be  of  interest: 
that  there  ai-e,  in  all,  twontv-five  toleta. 


covered  with  trees  and  shi-ubl)ery :  tbnt  tidal 
obsen-atioDH  in  tho  lagoon  show  no  relation 
1>etwc«ii  the  n««  And  fidl  inside  the  lagoon, 
jind  ouundo ;  that  ihc  weatlicr.  ihotigli  imwilly 
tine,  is  somewlmt  changeable,  vilh  occnsioual 
sudden  obowers ;  and  that  the  climutc  of  tlie 
islaud,  though  narui.  is  dclightfLil.  tlie  sur- 
roQiiding  sea  uonduciug  lo  au  cquablo  t«m- 
perature. 

Mr.  Upton  presents  a  very  fnll  pai>er,  occu- 
pying neairlir  otie<thiit1  of  the  volume,  on  the 
m«t«orolog,v  of  the  island  during  the  period  of 
two  weeks  extending  from  April  2^  to  May  9. 
Frequent  o1>aer^'ntiona  were  mode  witln  the 
ordinary  meteorologies!  instnimentjt,  and  with 
sp«eiiil'radifttion  apparatus  fiiniUhcd  by  the 
oiicf  signal-officer.  The  meteorological  bew- 
inga  of  Uie  eclipse  were  careAilly  utleuded  to. 
and  the  obMrvationa  are  fiiUy  diacuftscd,  ttotl 
the  results  clearly  pn.-scntvd  in  graphical  fonn. 

One  section  of  the  report  vtan  propurvd  by 
I'rofeasor  TrelcaiC.  und  relates  to  the  botany 
of  CaroiiiH>  I«Iniul  as  rcprem-nted  by  the  eof- 
lectiOQS  of  Dr.  Oixon.  T'.  S.  navy,  who  con- 
tributes also  a  page  or  two  of  intur«stiug  notes 
on  the  zoology  of  the  inland.  The  lepidoptcra 
received  attention,  and  the  valuable  collection 
made  by  Dr.  Pnliwi  wag  tnken  to  Vienna  for 
identiGcatioo.  At  Professor  llolden's  request. 
however,  he  very  kindly  made  und  presented 
to  the  Aineriean  expedition  an  complete  a  col- 
lection of  duplicftt««  09  woB  possible ;  and 
these  arc  rc|)ortcd  upon  by  Mr.  Ittnler  of  llic 
British  museum,  and  Mr.  Strecker  of  Feitn- 
ftylvania. 

Comiii»  now  to  the  phynind  und  aalronomi- 
cal  rvaiilts  of  the  vxpetlition,  we  flud  first  a 
con<rensed  alatement  of  I'rofessor  noldcn's 
lAmi  of  operations  on  the  day  of  the  cclips«t, 
followed  by  the  i-eports  of  all  the  obseriera  on 
tlic  spomi  fields  of  work  ii^igned  to  tliem. 
During  the  period  of  totality.  Professor  llol- 
den  devoted  his  own  attenttoa  to  the  eeardi 
for  tntra-mcrcunal  planeU.  with  the  negative 
remit  loog  since  known,  and  which  he  regards 
ns  cooclasiTc  to  such  an  extent  that  "tit  future 
eclipses  it  will  not  l>e  neceasar^'  to  devote  an 
observer  and  a  telescope  to  the  furtber  prose- 
ooUoQ  of  this  search."  Dr.  HitatingH,  with  on 
imtuaal  e<]tiipmcnt  fur  polanscopto  and  spec- 
trMcopic  work,  gave  bia  entire  time  to  the 
aolar  corona,  lie  found  that  witli  ddicatc 
metliods  the  brighter  portions  of  the  corona 
ought  Co  be  obsorvAblo  more  than  n  minute 
before  totality.  Dr.  Halting*  presents  his 
own  obser^-alioDS.  and  concludes  tbnt  **  the 
enormous  change  in  tlie  extent  to  which  tlie 
I'l"4   line  wuld   be  traced  east  and  west  of 
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the  sun,  with  very  slight  change  of  tlie  mooo's 
place,  preclndes  the  exphuiatiea  hitherto  ac- 
cepted of  a  gaseous  atnooplierc  extending  m 
for  as  impliod  by  the  spectroscope."  Ite^nJ- 
ing  these  results,  then,  as  stmugly  indloitlag 
the  need  of  a  dilTerent  explanation  of  the  ob- 
serveil  plieuouieiin,  he  institutes  a  tliorotigh 
review  of  the  restilUs  of  all  the  observations  of 
Uie  corona  at  previous  eclipses,  and  groups 
Uierii  under  the  head  of  specti-oscopic  analyus. 
polanzAtion,  and  photography.  The  hitherto 
accepted  exjilanalionof  the  phcDOtnena  is  then 
ht'ielly  set  forth ;  aiHl  follonnng  it  his  own  ex- 
j>tanntion  ia  proinned,  which  is.  that  the  coro- 
nal phenomena  may  he  fully  nccounted  for  by 
applying  the  woll-known  principles  of  diffrac- 
tion to  the  sunlight  which  grazes  the  edge  of 
tl>e  lunar  disk,  and  is  projKignted  to  the  eye 
of  the  observer. 


THE  PHySWAL  FEATURES  OF BRAZtLA 

TUE  gr«st«r  part  of  tbc  tmpiro  coneiits  of  »a  «l»- 
vated  plateau,  havlag  ilic  mean  cleTaUoa  of  from  300 
to  1,000  metres,  llailted  un  Ihc  n«nli  and  west  by  iIm 
great  oontiDental  deprcMlons  of  \hr.  Amauinu  and 
raraguaj  basins,  which  ar«  alinoit  united  thraugli 
the  voltej  of  tli«  Madeira,  anil  lU  irlbuurr  th« 
tiaajKin'.  A  portion  nf  Uio  «levat«d  plateau  o( 
GuiatiA,  nonHy  th«  wholu  of  Ihs  grsal  AmaioBlan 
depreiMiun,  and  lUe  uppt-r  piirl  of  that  of  the  Para. 
Buay,  are  al»fl  included  in  the  euipir«.  In  sddmoh 
xa  these  four  ^riuid  natural  phy*lciU  dirbtoo*,  lher« 
la  also  ail  AtlaiLllc  bordcr-rrslon,  lormlng  a  narrovr 
strip  betwM'ii  Uieocnuiaiid  ib<r  caaiem  margin  of  the 
Ermt  continontat  plnti-au. 

Although  gen«nilif  repruentod  as  wholly  luoim. 
tainoiu,  tlio  Urazlllan  plateau  codsUu  l»  grtai  part 
of  ubtclanda,  which,  from  the  d«ep  excavation  ul 
thfl  liinuiD«ral>1«  Tlver-v»lloya,  have  become  v«ry 
much  a«:d<1eiit«d,  so  as  to  preeont  a  taouotalnoua 
lutpecU  The  true  iiioiirilaiiu  {rcatrictUig  tbt  lOTB 
to  the  clfivatlon*  (iiniicd  by  tiplifftv«d  strata)  aro 
lu&Inly  In  tlio  ciisCem  and  ceniml  pniUoiis,  aiid  may 
he  coiiaidanxl  lui  coiislltuLlug  two  i;rou|<«,  nearly 
separaWd  hy  the  eltvaUHl  tablDlands  of  th»  Panuii 
and  S3o  Francisco  baains. 

-  Th«  eastern  or  maritime  group  aM«iapaai«<  th« 
coast  of  tho  Atlantic  at  a  short  distaaM  from  Uiu 
sea,  from  near  the  north-«ast  shoulder  of  th«  conti- 
nent at  Cape  Miu>  Roqne,  to  or  near  tho  aoathem 
Utnlls  of  tl>«  fjtiplre.  'Hie  central  or  Ooyax  group 
occupies  a  port  of  (lie  aotiDiTn  portion  of  the  jirorincc 
of  Goyu,  and  thai  part  of  the  provlnee  of  Mlua* 
OoFMS  lying  to  tlie  west  of  llie  Sdo  Frsniriscn,  and  Is 
Joined  lo  the  oaetem  group  by  a  transversa  ridge  ex- 
tending In  tbedlr«cMonea*l'W«itl,  neroM  llM  aouthern 
portion  of  the  proTliicv  of  Minaa  Geraes.  Tbb  trans- 
versa rldgc,  with  the  mountains  of  Ooyas,  Conaa  part 
of  the  great  east  and  weet  waierthed  of  tiie  coa< 
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b«tu-ly  borixontnl  atrnta)  of  tl>4  Bnuilian  plftUnu 
am  thou  erf  tlic  Pamiii,  Ain.-iu)iiit9,  Situ  Pmiiirtscd, 
niiii  PAnialiybn  haiiii.^  Thnt  nr  ilic  rnrjin^  iMtiii, 
whii-h  inny  be  con»lilcrcd  as  rmbradiig  the  Umgiuty, 
Indurles  a  large  portion  of  tlie  proviuw*  of  Rio 
Grai)(te  do  Sul.  Santa  CdlharitiH,  PAntiiii,  iiini  S!lo 
Vaulo;  n  ainnll  |>*rt  of  i«nih-wflsl-?rii  Sliniw  G»raes 
itiiil  coiitb^ra  Goyaz;  and  rlie  elevated  p«rtiou  ol  tlie 
proviiict'  of  Mntto  Crown,  niii]  of  the  republic  of 
PantK'L&y.  lyiiiti  between  Clio  I'aritDit  &nd  pAragnay. 
TIjc  maximiini  elevation  along  llie  eaaierii  UuixIiT  !n 
tlie  provliii^i's  of  rariiTiii  anil  Sitn  riiiilo  in  ap[>n)xi> 
maiely  i.dlXi  nuttfJi,  ili<'  KctnTal  lifvpl  beconiliiE  « 
Ii^vr  liiinilnvl  mi>tveB  loner  to  the  Boiitliwaiit  and 
H'KBiwArd,  as  tlie  roanlt  not  only  of  denudation,  but 
also  of  a  gencrnl  low«ring  nl  the  itirtncn. 

The  Amaionfaii  tAblnland  indiidcs  ihr  gwnirr 
part  f>t  Old  iirovtni;*'*  dL  Mntiv  Oro>9o  and  Gfiya*,  a 
brgt!  pari  of  loullitrTii  Pani,  and  relativrly  nitiAll 
puriiDOH  of  NinCh-eajslcrn  Amozonn^  nml  wcsloni 
Maniriliiin.  It  1*  dr&lncil  by  tboTocaiitliis-Aragnnya. 
Xlngii.  Tupajtis,  and  lower  Madeira,  with  tl«  iTibu- 
lary  llie  (iuapor*.  all  of  wliicli  i1p»ivtu1  tmiii  Iliu 
tableland  in  a  Ncriiut  of  nLpidx,  at  a  dl*lani;p  of  frnm 
lOii  10  2(10  mlirs  from  the  Amaxonn^  The  touiherri 
margin  of  ihl*  great  labli*lafid— an  <'»carpnK'rii  ri»- 
(ng  lo  between  SlWnnil  l.'JOO  metres  jibovc  the  Icvil 
of  [hr  »cn,  iind  facing  tbi^  deprrtalou  of  tlie  Paraguay 
anil  Giiapor£  — had  received  llin  name  uf  Serra  iloa 
Pareds. 

Thi-  Silti  Fraiicl»iCO  tablplnnd  lie*  mainly  to  ihe 
w«R(  of  [Itat  river.  In  tlie  we«t«rii  part  of  llie  prov- 
ince! of  MIniis  Ceraei  and  Baliia.  nnil  rlif.i  to  tin! 
hi-lghl  of  about  SnOmntrw*.  It  l>  dotibtfnl  whether 
or  not  It  eNten<ia  over  th«  \vat«raliod,  au  ne  to  be  coii- 
tiniioits  wltli  those  of  the  Tocantiiis  ami  I'nrnnliyba 
Talleys.  'tlic  latter  occiiplrs  nil,  or  nearly  all.  of  the 
provlnee  of  Piouliy,  and  a  portion  of  aoutlierit  Mnr- 
Wilulo  aiid  u-e»ieni  Ceattl,  and  i»  perhnpn  eontlniioiiK 
witli  tiitt  AinaKonlan  tableland  along  tlie  Tocantin* 
■llvido. 

Ail  of  tbeio  taklelaiidi  are  deeply  eut  by  niinicr- 
ou*  rtver-valleyi  »o  a*  to  pr**Mit  «lmo»t  evorywhor.- 
a  mountainous  aspect:  and  tlic  ridges  foruiod  l>y 
•IcnuJatluii  at«  generally  spoken  of  ins  mounlaino, 
iind  an:  rfpfVTtH'''1  -w  s'lcli  on  all  maps  of  ll»;  en»- 
pire. 

Tbe  DraEillan  portion  of  tbe  Ouiaiia  plateau  is 
f^lftf  iBmerfecily  Icitaun.  Alon|-  thi>  naieratiKd  be- 
;  Vu  Amaxonaa  nnri  ilio  rlverx  flowing  to  tli« 
CMbbdan  Sea  th«re  hn  monntninB  whose  ciilnnlnat- 
ing  poinU  ar«  laid  to  rise?  U>  tbe  etrvniion  o(  £I,(KiO 
m«lTt>  or  more;  and  spurs  of  bigli  lands  cxLond  to 
within  a  tew  niik«  of  the  Atnasonns  at  acvcrol  points 
between  tbe  month  of  iln'  Itln  Negro  ami  tlie  lea. 
Tills  n-glon  I*  dniin<-d  Liy  iho  Bio  Nejtro,  ivUli  lt« 
trltnitaiy  lli«  Il)o  Itraneo,  and  a  nnmi^er  of  smaller 
rivers,  among  whieli  itie  J.inumdii,  Trombetna,  t^nl, 
Jary,  and  Araifuary  are  the  most  importaiit. 

The  gwxt  Amaionian  depression  Is  r«lMlvcily  nar- 
row along  like  lower  river,  Iwloiv  the  moiilh  of  the 
Rio  Negro,  ihc  nrerajfo  widlh  hcins  probably  between 
IOOmiiI  200  mile*.   Above  the  Rio  Nccro  and  Afadeira, 


111  the  provincu  of  Aniaxonu,  ft  widen*  conBiderably, 
so  thai  It  [irt-jeiiLi  a  bottle  or  fliLik  ^1tnpK.  The  river 
in  eent-rally  bordered  by  low  alluvial  pliiinit.  oflen  of 
voiislderablo  wldlli.  whtcli  are  subject  tJ'  overflow, 
and  are  full  of  lalios  a»d  aru-stomosln^  «ide-obanneU 
of  the  griMt  river,  or  of  the  lower  ooiirsr*  of  iia  tribu> 
ijirics.  The  higher  l.inds  are  ^IiIht  tablmlnnds  IsM 
tlmn  iW  metres  In  height,  forineil  by  deposits  pa- 
vuiiar  to  the  deprcwon,  or  denuded  (itttlierw  of  the 
margins  of  th::  great  coiitlncntBl  plateaus  on  either 
side,  or  of  llio  Andean  plnleaii  at  tlic  lioadof  tlie 
tasln. 

The  Bnwillan  part  of  the  r*r.igiwy  di-|)[e«*ion 
]«  the  upper  portion  nf  tlie  (inmeiiae  piahif  of  the 
1)asln  of  tliat  river,  wbieh  form  a  hirjre  part  of  tbe 
Arjjentinc  llKpitbli<;,  Pani^ay,  and  eaiteni  Uullvln. 
Thwe  plain*  Ito  several  htindred  mntr-*  lower  than 
Iho  laud*  of  tlie  plateau  tltat  encircle  them,  and  of 
Its  iinmernun  npnm  and  outliers.  Thi-y  are,  fur  tbe 
moi-t  part,  but  allghtly  elevfitcd  above  ibn  h-vd  of 
ibe  river*  (ilie  upper  Paraguay  and  It*  [iJbDt.iriea) 
lliat  trateni!  ibeni,  and.  during  the  wet  season,  be- 
(Wme  lraiiiX(inni-d  into  ImmonM  laku  atid  wnialie.H. 

TliP  Ail.inilc  border-region  vonststa  of  a  jlotiv,  gen- 
erally only  a  few  mllei  In  width,  lying  between  tho 
coaat  ami  tlut  margin  of  ilic  coiitinenlJ-t  plateau, 
t^outh  of  Rio  dc  Janeiro  it  I*  conilltatcd  by  low  sand- 
pUliia  full  of  lagoiiiis,  and  by  denuded  spurs  and 
ontlient  of  the  piatt-au.  North  nf  Klu  di^  Janeiro 
thero  *re  in  many  places.  In  addititni  li)  timse,  hills 
nnd  tablelaiiils  of  fonnatlons  peenliar  to  ilii*  coost- 
bcIL,  wbleb  rise  to  a  height  of  from  loO  to  VMi  metres. 

O,  A.  Dnmr. 


T/IE  LAST  CRUISE  OP  THE  ALBATROSS 
m  THE  iiULF  OF  MEXICO. 

Arctinnisu  lo  a  Ule  report  by  Lieut. 'Com tnander 
Z.  h.  Tanner.  U.S.N..  commanding  the  U.S.  Ilsh- 
cotnmlntiun  steamer  Albalrati.  dated  at  New  Orleans, 
Feb.  1,1,  the  n^eeut  «horl  eruis*  of  that  vessel  has 
been  productive  of  some  interestinji  msiill*. 

Tbe  Albatross  left  Ws8hini;toii  on  tbe  attemooti 
of  tb"?  day  before  Cbriittmaa  (ISiHl,  and  aller  »om« 
delay  i»y  ice  in  Uie  river,  and  by  rough  wealliur  In 
Chesapeake  Day,  arrived  at  Norfolk  on  tbe  morniiiK 
of  ilte2(ltli.  Having  talten  In  coat  at  Norfolk,  and 
riTeived  tli«  party  of  iiatunUlalv  delated  fur  the 
criii»c.i  >ho  pitt  to  KL>K  nn  the  nfiernnoti  of  Jan.  3 
(l.mU),  bound  for  Key  We<t.  At  ttartlng.  the  very 
niiniually  high  baniineiiT  of  ::i.l(i  was  noted;  bat 
tho  glats  began  falling  early  next  morning,  with  l]i« 
eetting'iti  of  a  smart  floutli-ea*i  gal«  and  heavy  sea. 
On  the  Olh>  the  we^llier  liaiing  moderated,  n  trawl- 
tlnc  was  set  for  tlle-li^b.  in  7(i  fathom*,  oft  tlie  Cai^ 
oUna  coast,  hut  wlthonl  result.  Four  hauls  with 
tho  lieam- trawl,  with  ning-nela  and  mod-bags,  la 
about  ibo  sam«  localjiy.  were  more  produetive.  bring* 
Ing  up  many  fatnillar  tpecket,  and  socae  new  to  tha 
ship. 

'  Mr-  .1.  K.  Bcnedki  (In  cliBrffr).  Cs|>l.  ,1.  \\.  Culllni,  Dr. 
T'llclon  II.  Ki'an,  »aA  Mr.  Tlioinw  lyt*. 


276 


SCIENCE. 


I  Vol.  T.,  Ko.  tlS. 


A.  sliarp  Hikte  frnm  tlie  southward,  kD<l  hcar^  sotti 
naw  set  111.  prvri^ritlng  funlier  work:  aiiJ.  sfti-r 
waltInK  twu  dnyit  fi>r  llie  wealbrr  tr>  nicideritU-,  the. 
Albatron  prncM<l«(]  oa  her  nay.  iskins  »rr«rnl  king- 
ft»h  with  iTDllliigi-llnes  m  sh«  (lURoerl  almig  the  Floridit 
riwfs.  Ilitviiig  ul(i!ii  In  runi  at  IC^y  Went,  slic  salted 
nm  tlifl  IRth  for  HavAnn,  whi^tv-  ulii-  niririvd  tlip  nt-M 
day.  Kotwitlistanillii);  tliv  rou^li  itiul  iiuevxn  bol- 
t«iu.  s«v«n(l  b;iuU  w«r«  mixd>i  wilU  i]i«  iMutu-trawl 
in  37  fttLliuiii>,  on  the  afirmooii  «f  ibc  15l)i,  with 
excollcnt  remits.  The  next  Hvc  Hayn  wi^rr  ticciivimi 
In  dally  trip*  out  of  Havana,  and  ihv  coiistAnt  mm  ^^^ 
the  taiis4«*  *ii'i  beam -trawl  tipuii  lUe  '  I'entacrlnijs ' 
ground.  lliirty'Itrii  haul*.  In  all,  wurr  tiiiuli-,  briuG- 
IngiipKlargnimppliraf  Ma-liUu,  b«nd«siLn  iinitiniiiA 
vcirkty  of  other  thlng^i,  and  one  tp«ehnei)  of  soa-llly 
5up[K)<e<l  lo  rcpre»eat  a  n«w  Rcnii*. 

Lcnvine  Havana  on  the  20tli<  tb?  lurfacc  tov-nd 
vm  put  over  ou  Ivo  succeailvc  oveDiugs  iaat  after 
ilurk.  with  (xior  resultji,  tliere  bt-Ini;  very  1Iil)«  aucfocc 
life.  On  Ibc  2ltl  two  hauls  (beam-lniwl)  weri>  niiule 
In  490  ami  4S3  falliomg,  uorth  of  the  WMlvm  «iiil  of 
Cuba,  Kith  fair  Ktnlcs.  notwIthatJlDdtDg  coral  lulcliM 
on  the  IwiiLom,  Two  vrcck*,  one  a  Spanish  man-of- 
war,  were  »(?iMi  on  Colorado  rnnf*.  On  the  22^  si>ni 
down  tanglcn,  iinil  afterwunl  small  bciim-trawl.  In  Iffl 
fatboiui,  uS  Uie  t^astr^Il  uiiil  ut  Arrowaitiitb  Baala, 
with  exrellcTilix^nulls,  including  many  fvrmauiikuown 
t"  ihov  oil  honrd. 

After  a  w«k  si»eni  In  sladying  the  fauna  of  Oob- 
uuiel  Islitiid.  (iff  ibii  «usi  cua*t  of  Yur>uiaii.  the  Al- 
halrtiM,  on  iliii  '.JOth.  vUlIii]  Ilin  Nniitb-wi-iit  I'liil  of 
tli«  island:  and,  while  t1i«  gunning  ind  whining  partlun 
went  ashore,  the  ship  llood  off  shore,  and  look  two 
hauls  i'a«b  ivich  the  trawl  and  with  tailzie*  Id  front  137 
10  ml  falhoms.  Tha  taugles  braugbt  u|>  niaii)'  fortiLt 
new  to  the  i>any,  hut  the  trawls  w«r«  nut  ancL:cs«ful. 
Ilnvins  pickn!  nii  ihir  ithnrn  partlet,  lite  >blp  stood 
away  (or  th?  Cainpwche  Bank*,  xni  niaila  aereu 
haals  with  the  bt-am-trawl,  getting  manyfonii*  n«w 
to  those  on  hoard,  tieaide&  using  the  tanglec  anil 
hand-line*.  It  had  boon  intended  lo  remain  here  for 
MVt^ral  day?;  bntthcoconnvnceof  ictMeof  typlioid- 
tev*r  on  ho*ul  uadti  ll  lieslnthlB  to  get  thw  »UU  man 
Into  h(iii|>ilnl  iis  noon  ni  pogniblc,  and  I'eiiMiMla  wiu 
headed  for  as  the  nearest.  Tlicrc  coal  wua  laki^ii 
atio^ril,  the  tick  man  landed,  and  tha  ship  ullrd 
again,  Feb.  S,  to  explore  ih«  liaiikiotrCApoSan  Bios. 
On  the  way  out  from  Punsarola,  thir  ilif«e- masted 
sehooiier.  Fanny  AVliliman,  of  Rockland,  Mv.,  was  dis- 
covered ashore  In  s  dangerous  position,  with  dli1r«ss- 
siguals  flying.  Shi  was  towed  off  and  set  afloat ;  and 
on  tbo  Ttb,  IUblng-IIiii.'s,  (angles,  and  trawl*  wen.- 
put  over  on  the  tianka  (::7  faibonifl)  with  salisfactory 
results.  B^  gronprrs  irere  fotinil  wltli  ovaries  dl»- 
;ead9d,  but  nona  (iilly  ripe,  Itolumlng  to  Peiuacola 
on  the  Mh.  the  ship  salted  again  for  New  Orieaua 
on  the  I»ih,  uklng  soundings  every  five  miles  tram 
latfUidB  S9*  re  north,  longitude  87»  W  weat,  In  » 
•OuOi-«oalb-weetdir»eUon,  to  Ifttltnde  ai"  hf  norlb, 
loDfitude  88°  a'  west  (OIK  fathoms),  and  running 
ochar  lines  In  varloos  directions,  cost  and  wesi,  wlili- 
out  finding  any  bank  or  shoal,  and  gcnrrally  conRrui- 


Ins  thff  louodlags  oC  the  cnasL-survey  chart.  TlifM 
hauls  of  llioheani-irawl,  brlngluu  upinanyspeciuetis 
unknown  to  those  on  board,  were  made  about  latituile 
29^  10'  north,  longitude  SS*  Ifi'  west.  This  Identity 
was  found  to  bi?  so  pn>uii»lnK,  that  it  will  be  r«vlsUe 
here  a  tier. 

After  mnning  another  Hue  of  aaundlngs  in  tin 
direction  of   New  Orleans,  the  Albatross  eam^ 
anchor  o&  Algiers  on  Uin  morning  of  ihe  I^lh 
Fiibnisry, 


TECBNWAL  iSSTRVCT!0!f  IN 

AMERICA. 

IIOTAT.  commissi  oners  were  appointed  In  England 
ou  Aug.  2fi.  \^i,  "  to  inquire  into  iho  instruction  of 
the  Indiifctrial  classes  of  eortain  forviga  countries  ia 
Liwltnical  and  other  subjects,"  and  "Into  the  InHn- 
ence  of  such  in«lnietlon  on  tnanufaiauring  and  other 
industries  at  hotni-  and  aliroail."  A  lliin  octavo 
report  issued  In  l?*8i(,  and  a  very  voluminous  report 
Issued  in  I8&I,  eontaln  the  resiills  of  tht'  Inn-stlga- 
tioiis  of  tho  commiMion.  In  vol.  It.  of  the  svcond 
report  il  contained  the  report  on  idi^hnlcul  education 
in  Canada  and  the  United  StaU-*,  compil"!  by  3lr. 
William  Mather  of  Salfonl,  Bni;..  a  wi-U-Kiiown  manu- 
facturer, who  ban  Indicatrd  his  fiithntiiiuiu  for  tecbnl- 
cul  instrncilonbythc  establishment  of  a  wen'<-<iuip])C<l_ 
school  for  :ii> prentices  employed  at  his  works. 

Mr.  MaUipr  arrived  In  New  Yi>rk  on  May  'A  1 
and,  after  a  sis-tnoiitlis'  lonr  ilimugh  tlio  sutea 
the  British  possessions,  returned  to  England  on  N< 
],  in  the  eune  year.  Special  inquiries  were  made  by 
him  upon  the  subject  uf  twhnical  and  indiwlrial 
rtluCAtiou  in  twenty-two  dlfTcrcnt  cities,  iuoludlng 
San  Francisco,  Richmond,  and  the  most  Important 
Intervening  cttic*.  Not  lots  than  mie  hundred  cdn- 
eallonul  tiistitniluns  and  manufacturing  establish- 
ments weni  visitiNl,  hut  rejiorls  were  made  only 
upon  Ui8  typical  tnstltitlions  visited.  Mr.  Mather 
ha»  divided  (he  r^'sullo  of  his  Inquiries  Into  four 
parts:  — 

1^,  A  genera!  "ilew  of  the  public  school*  Ineitiee 
and  cimiitks,  and  a  description  uf  tlifr  scieiiUQc  train- 
ing in  the  rullegi>s  and  universities  In  the  various 
states. 

2«.  The  technical,  indniirial,  and  manual  train- 
Ing-SGhaols  and  srt-schools. 

3<>.  Thn  «frect  of  these  Institutions  oo  tlM  iudns- 
tri««of  (1>«  country,  through  the  Int^lllgeoee  of  lbs 
proprietors,  foremen,  a;id  workpeople. 

1°.  Tim    inllucnces  and   Itietilutlons,  utlier  tl 
schools,  tending  In  the  advancement  and  Impi 
mciit  of  the  Industrial  iiopulation. 

There  la  also  an  appendix  to  iho  report,  cou 
slatlsticsl  intiirmnlion,  letters  from  promtaent 
cators,  and  alistracts  of  methods  of   Instruction 
diflereni  places. 

Srcniul  tr/Mrl  b/  U'  rayl  eonmiul/mtrt  oi,  Ifrliitiiml  ' 
*(ru<(i*n.  \'ol.  II.  So.  3.  Kviiiirl  on  isrltnifsl  nlucatua  U| 
t'nlMdf^iamaf  .iiDarlcAHiKl  riiiiii>iliii.    Dy  Wii.i.[Aa  Mav 
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A  ?erf  fa*nrabl«  acroitnt it  given  of  Ilia  utietiJance 
at  lli«  sclinoh.  The  ''iibjpcta  taught,  and  the  m^ihods 
of  admlniitnitloii.  Tlift  pwraleoM  of  illiteracy  in 
certain  mtMIaix  is  noted.  Attention  ii  caMnl  to 
ccrtAJa  fbUM  ol  the  iabor  qucsiiciii;  In  parUcuI&r, 
slrik«*,  troiles-utitotia,  iriacliiuery,  ww;;i»,  miJ  prl(»:!i. 
8«i«r«l  iiMjjietof  Hii:  rrjiort  uro  ili-vinrtl  lo  iliu  Iwh- 
nicol  ami  art  kIidoIi  of  Caniuln. 

TlMf  most  intere^tltig  ponJoiii  of  the  report  are 
purU  II.  aod  III.,  relating  ta  the  ei»llet;e»  and  iiiilUu- 
tloni  devoted  lu  urt.  «ci*;ric<!,  am)  ti'clinical  InuiriR'- 
Clon.  S|>eriAl  allcntion  ia  cAlIni)  loC^iliiinbia  coll#^i>, 
the  Cooper  union,  Workingman'*  cdi'iol  (AJIer'a). 
St«voii'i  iiialitute,  CurucJI  uii!r«iHi tjr,  MaMnchuaelt;) 
iiutituM  of  toclmoloin'.  dhcHieJd  sciuiuilk  achool, 
Wnrc«at«r  free  nchaol,  -St.  Louis  manual  iraining- 
•chool.  University  oC  California.  Glran]  cfllle(;e. 
UaTTlvul  iruiUiiie,  Juliiix  Hoiikinx  uiiivenity,  llar- 
Vtrd  coHegr,  Ilftuipinii  tiii'rmAl  insiiliitu,  and  olliir 
act  and  8cipni.'elnHtltuilons.  The  methods  of  Instruc- 
lion,  Ihe  plan  of  goremment.  the  resources  and 
special  teaturfB  of  mcb  iiialitution,  ntf.  critiealiy 
noted;  but  only  tbat  pbsee  of  ilie  liiatructloa  given 
vhJch  pertsiris  directly  or  iiKlin-clly  to  technical 
education  ia  t:uiphaitl£<:d.  Very  littlr  npnre  is  d-e- 
volvd  lo  tlie  bandtnaft  schools  In  tvhlcli  the  Indiis- 
trial  mlricaiion  li  made  an  eud.  ami  nut  a  uteaus  to 
foaler  intellectual  developmenl.  Tliti  ili^diilteiiUBa  of 
aim,  aud  the  praciica]  cliATnt'trr  of  thr<  itixtriictinn 
glTM,  in  ilienchnoit  Af  toclinology,  areeuiuniendcdin 
high  tenns.  Tlie  atiil)Ui'>ii  of  thu  Htnilent  i«  sus- 
tained hy  a  reaionabk-  rxpecuition  of  cnicring  upon 
a  UAcful  career  al  tlic  closo  (>f  his  scholaatlc  labors. 
The  eniploj'iDent  of  uianuul  labor  a*  a  part  of  Itili*]- 
Iccliial  training  i>  favorshly  tuniini^rted  npun.  Mr. 
Uatlier  ()ii(it«!i  a  ranilliari-xprEfOKlnii  of  cunploywri  of 
lalwr:  '  Our  brlpiitest  boy*  coma  from  the  couniry.' 
Kot  that  he  would  dlspariige  the  niental  grasp  ami 
acumen  of  tbe  city-bred  boyi ;  but  tlm  habit  of  utlng 
a  gnat  variety  of  tooU  tit»  the  rarmcr's  boy  to  profit 
by  tbc  intlructlon  givcit  In  llie  wurkBhupHiiiiil  labora- 
Corlea  of  iNilylvciiiiic  sfhoot.i.  Prcifp^aor  Hrewcr's  re- 
cent lecturr  im  tiic  ediicatioiuil  value  of  the  fann 
may  be  here  cited  In  confirmation  of  Mr.  Math^tr's 
views. 

A>  one  example  of  the  great  Interiiat  CakeTi  In  tecli- 
nical  inalructjon  by  a  wi^althy  eomni unity,  mentloti 
i*  matlc  of  the  geii>-rDut  ciidownieiit  of  a  hundred 
thousand  dollars  received  by  the  tminius-^chgol  of 
Cbicajfo  from  tho  '  Couimcrclnl  club  '  of  tiiat  city, — 
•n  oiyaoliatlon  coinpoecd  of  eminonl  bualriesa-men. 
Ths  nuntflcciit  gift  o!  Ur.  Peter  t:oo|ier  of  New 
York,  resultiiic  In  llieervction  of  the  '  Cooper  nnion,' 
[a  ipectalJy  notwi.  The  St.  Louis  mannal  tralnlug- 
Khool  of  Uie  Washlnglon  university  Is  commended 
for  tl«  wise  adaptation  of  ihotiubI  labor  (o  mental 
Cidti)r«.  Th«  progre**  mula  in  indiutrial,  decora- 
tive, and  tUo  ftae  arlSi  ia  regariled  a*  very^gralify- 
iiig. 

n  is  Mimevhnl  unrortunote  that  Mr.  Mather  did 
not  have  llme  to  Inspect  the  results  of  the  Uiduslrlat 
an  educHlloti  given  by  Mr.  Leland  in  llii?  public 
acliooli  of  Pliiladelphla.     The  tory  fiivorniiln  nntice* 


niready  received  by  Mr.  LeUnd  from  European  eilu- 
eator«  leads  the  writer  to  betlRve  that  a  eloau  nnalyaia 
of  bis  method*  by  sueb  a  well  quittfted  oUMrver  aa 
Mr.  Mnther  wtiuld  havti  thrown  mueb  lisbt  upon  tills 
phase  of  the  iiidualrlal  movement  In  America. 

CIohi!  utteuiion  was  paid  to  tbe  wotkthop-scboots 
erecta]  by  ceriain  srrut  railroad  corpora llui is  to 
educate  apprentices  for  nriporstblr  pmilinns  in  the 
service  of  the  roada.  Tbe  Altoona  shopi  of  the 
Pennsylvania  railroad  are  elied.  where  a  blgh  grade 
lit  lecliniral  inittnirLinn  it  given  [■•  employeei  as  a 
means  of  seoDring  to  the  eompnny  '  an  unbroken 
succeMlonof  officers.' 

No  comment,  however,  is  maile  upon  tbe  effortfl 
being  made  in  acveral  scctioni  to  Introduco  technical 
luttrucUoii  tntu  tbt^  public  schools.  Itui  tbla  phaxe 
of  lliA  Indnatriai  education  movement  la  lo  recent, 
that  It  itfts  lianlly  atlvancrd  beyond  the  domain  of 
Uioory.  At  least  three  methods  have  bemn  ndvocalsil 
by  well-known  educator*.  In  regard  to  manual  train- 
ing in  piiblii^  nchoolii:  vlx.,  I",  that  upt-ellle  trades 
oliould  be  taught  aa  a  part  of  tli«  pn-jmtit  system; 
2°,  that  manual  InBtructiou  should  be  limited  to  a 
general  use  of  certain  tools  ami  inadiines;  3°,  that 
public  workshops  should  be  csrrcted  to  trtM;h  only 
niaijua!  iralniog.  Mr.  Mather,  however,  noted  tho 
dilBcuky  ex|«Tlenped  by  boya  In  securing  places  In 
macliino-sbopi,  on  account  of  tbeir  ignorance  of  tool* 
and  machlnea;  and  he  iugg«sta  that  practical  instruc- 
tion in  tids  d1r«el!oD  would  be  very  helpful  lo  many 
boyn  in  '►ur  UtRe  gilie*. 

Not  a  tingle  institution  was  heard  of  In  America, 
by  our  Mauebester  visitor,  which  aimed  to  give  train- 
itiK  in  the  leatile  Indttatrles.  In  all  ni&iiufacturea 
wbicb  Involve  the  knowledge  of  the  iiualitlei  of  Obre. 
and  the  proMss  of  workinj:  raw  mal'Tial.  the  only 
iafe  reliance  ia  upon  skilled  foreigners.  No  invoiti- 
(•atlotis  were  made  upon  the  meehanlcal  IndoslrlflB 
of  th«  aoutheni  atalcs  ;  but  tbe  enormou*  recouroes 
of  tide  eiitir«  secUon,  aud  tbe  possibility  of  cducatlDg 
its  people  to  rely  upon  tiieir  own  aklU  and  Invention, 
mnit  itoon  attract  atlentlon  tolheaubject  of  techni- 
cal and  industrial  education  In  that  rcKion. 

Mr.  &tatber  it  of  the  opinion  tbat  tlie  technical 
schools  uf  Anniriew  have  already  accompllahed  great 
retnlla;  but  Ibeir  high  foeji  often  lend  to  exclude  the 
artisan  class.  Kvjdonpe*  of  the  f{o<Hl  Enflmtnci!*  of 
tbeae  acbools  arc  Indeed  discernible  in  almost  all  tho 
large  shops  and  manufactories ;  btit  the  advantages 
havs  boon  roapod  almost  entirely  by  the  employers 
and  tbelr  managers.  Ii  Is  vitally  Important  tliattha 
ordinary  Journoynian  aUonld  share  the  adTaniagsa 
of  technical  training.  The  Importance  of  schools  of 
pure  science  Is  pointed  out,  and  nine))  grailflcatlon 
U  expressed  at  tbe  Important  eclentinc  discoverlet 
already  made  In  «ome  of  the  foremost  educatiunal 
Institutions.  No  on*'  cnn  predict,  say*  Mr.  Matb«r, 
to  what  practical  piirpuses  a  newacientlDc  principle 
may  Ix!  employed. 

The  special  report  on  tccbnical  etlncation  In  Amer- 
ica was  Indorsed  In  moil  favorable  terms  by  the 
royal  commissioners,  and  Is  commend»d  to  ciluca- 
ton  M  desin-ins  nf  nnxl  lareful  perusal. 
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CHrxEsE  Ino^'-Forr^'DnrEs  asdrice- 

FAy  CASTISG. 

A«nnnlitb!0  exami^te  of  ihe  (Mtl«nt  plcxtdlng  In- 
(ItDiry  bhova  hy  the  Chin^M,  may  be  iQit«ic«d  lUe 
mftimfaclure  of  tlic  nrj  tbin  cut-Iron  rlccpwi* wbicli 
nvf  bo  Boen  In  any  cook-house  In  Hong-Kong.  Tlie 
priiidpAl  9C&U  of  tilts  Indutir;  mis  «t  tlw  townit 
of  S«in-i.lti-chuk  ami  Fnulinti.  Tii«  Iron  used  i« 
otiiftiiied  by  Rni'eking  mas^ietlc  oxklv.  Tlie  ors  Is 
broken  up  and  smelted  wiili  olmrfoal  In  a  ver^-  [nrliu- 
Ithi!  HineltlnC'fnniiU^A  Hoinp  i-ij;ht  feci  high.  ThA 
fii}>o1a  if  «<Mir.>iha[>C'l,  hiti'lng  iu  ap''K  At  th<-  hot- 
torn.  ThOBingle  tuyere  pipe  U  o(  e&rtL«iiWKre,  tb« 
optMiliit;  f(>r  thi:  cntiiaion  ol  lh«  UmI  being  inclirieit 
ilv«riiw>n]i).  Tlic  furnace  itself  1*  i>f  (nrthenvrArct 
stmii;iliGnFi)  by  hoopi  niid  longiturllnni  simp*  of 
Iran.  The  wliiile  U  llni^d  wlLh  clay  several  Indies 
ihlck.  Til**  incttrniii  illxinftlpr  ai  tli«  tNttUini  Is  abuuL 
twri  fopt.  and  at  the  lop  ilirvc  ((Kit  ami  a  lialT:  U10  in- 
side drpUi  Iwlnp  nboiit  als  feet.  The  blast  Is  |iro- 
dneed  by  &  rude  bellows,  (ormtdof  a  wooden  Ijok  five 
fMt  loiiK.  by  tlircc  in  horixMita),  and  a  foot  and  a  half 
in  vcrilcil  section.  This  box  Is  divided  loogjtiidinalJy 
Iiib)  two  cotiipwrtineiits,  each  clghLeeit  Indies  sijuare 
in  verilcnl  .iccdon.  In  eacli  of  chein 'canipBrunc-iit.i 
apiUon  work*,  rlie  Talv«8  belnc  sn  arrannptl  that  oiw 
piston  Is  eQi-cUve  In  itie  up.  and  ilie  other  In  Llie 
down  or  teiiint  sin>ke.  A«  (here  Is  no  aJr-diamber, 
Uic  bisst  la  not  ju^rfrclly  n>nllnuou«.  The  fn>i^l  uiuxl 
Is  charooHl;  and  (he  rurD*e«,  twlng  first  lieatM  by 
slartinK  a  Dm  with  Jiicl  alone,  Is  Uien  fillet)  up  with 
aJtcnutc  layers  of  charco«I  and  or«  in  tinall  (ni$- 
nieiiis.  The  blast  Is  an^t  and,  after  n  sufficient 
Dme  haaelapwil,  iheniolien  metal  is  ilrawn  off  (rora 
a  Up-hol»  at  Hiv  bollAin,  and  cut  Into  Ingots.  Thene, 
wh*n  intended  for  export,  are  after*rardt  relioated  In 
an  open  forge. 

For  making  the  very  thin  rtcepani,  which  are  ea«t 
withotil  handlon,  pure  iron  of  native  manuractiirv^ 
along  Is  usmI.  The  mouMt  in  which  the  pans  arv 
cast  nifgnire  weel:»  of  teilious  ami  jiatient  hibnr  to 
brlnj;  them  lo  perfection.  Thoy  arc  cinpiiard  of  two 
parts,  an  upper  and  a  lower,  and  are  mntlc  of  care- 
fully pnddU-d  elay.  The  ^reat  seeret  of  the  process 
which  enalili's  the  rhlni-*e  foiimlrrti  to  ea«t  t]iu)rimn 
I»ans  of  »nch  Inrgo  dlameler.  yet  so  thin  ami  light  sa 
to  1>S  scarcety  Ihkkvr  than  a  sheet  of  puper,  appcArs 
to  be  the  use  of  highly  healed  mottldt  and  pure  cliar- 
coal  pig-lroit.  When  the  ovens  and  their  ctmtcnts 
]i*r«  cooled  down,  whlMi  takes  about  two  days,  tlio 
luting  attaching  the  tiptwr  imrtion  of  the  mnuhl  to 
tbttlnwvr  Is  carefully  removed,  anil,  the  moulds  belnn 
Hfwnied.  the  pan  can  be  extracted.  When  the 
Opentlon  is  sncreuful,  the  sanie  mould  can  be  used 
■ereral  limes.  The  pans  now  havr  emrh  ullaehM)  to 
its  bottom  a  lump  of  iron,  which,  froiu  thn  extreme 
britUeness  i<(  ihe  pan*.  re<|Ulres  the  greatest  care  In 
its  rernoral.  Tlicse  nmnerv  are  carefully  saa-n  off, 
and  the  cdpcv  Binnothcd  down :  the  pan  is  ilieti  ready 
for  the  export  rnnrket  Uaiidles  ore  ail:iclif<l  lo  these 
pans  by  (hi!  retail  ilealert, 
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'llMpana  msde  at  Fdishao  dlder  from  the  jntti- 
ing  in  being  cost  with  handle*  attached  near  ths  rtB 
lo  the  inner  Mirfiu^u  of  tlio  pan,  which  DFcenitsus 
ihe  lireakini:  <•(  tli«  mould  at  each  i-*tiiii^  Thrjin 
usually  ca>Mi I uch  Ihlckrr  anil  lieaiier  lliaii  iliute  o( 
Sam-Uu^Claik.  and  ncca«lonaliy  one-lblnl  o<  tonifn 
plg-lfon  Is  inixcil  with  il.e  native  Imn  for  catUiit 
In  other  rmiwcts  the  juocut  foUoued  M  Imth  piMsi 
is  the  same. 

GREAT AA'TIQUITV  OP  TUEAMEItlCAX 
HACES. 

Ixan  article  In  the  Zn7srAr^I/urelA»oto>7l(,  on  ih* 
grrai  aiiti<|iiity  of  the  human  races.  Dr.  Kollmsim 
takes  American  material  (o  lent  hU  (henry  that  \iM 
eranlolnglcal   rarletlet  of  mankind  existed  hi  qu^ 
(emarr  times  as  tbey  are  found  lo-day.     Por  ttsi 
purport,  accepting  tlie  goolotcicai  cridence  of  tbeli 
anilquhy  as  conclusive,  be  brlngi  together  obsem- 
tlona  and  moasarementat^ion  crania  fraai  Califoniilh 
Ittlnols,    FatagonlsL,   centrsl    Gmail.   and    Bucttoi 
Aires.     The  Brat  will  be  recoenited  Imtnrdiatdy  as 
(he  celKbraied    Calavera*    skulL      To    (he    original 
measiiKments  of  Ur.  Wynian,  liie  auihur  addi  bis 
own  measnrenifrnla  taken  u|ion  Whitney's  pLate  ('  Au- 
riferous gravel*  of  California'},  usin||  for  a  term  of 
comparison   the  heads  of  six   Indians  who  visited 
Uasle  In  iSSS.     He  And*  the  Calavenu  skull  doe«  not 
resemble  Kuropean,  but  Indian  crania  in  specific  race- 
cbaratMen,  which  bare  |)enisted  since  the  glada) 
epoch.     The  !«■<   f.imiliMr  cranium    from    Iltlnoilt 
knoun  as  the  McConnel  (kail,  was  found  envelofiii 
In  drift  material  In  a  cleft  In  a  rock-bliiS.     It  is  lUMV 
owned  by  Dr.  Sebmldt  of  Berlin,  whoM  measora- 
mentssrc  incorporated  in  Ibo  text  wtib  hta  eonclv- 
sion,  from  a  comparison  of  ibis  »kull  with  those  bl 
the  collcclinnii  at  Washington  and  Philadelphia,  tbat 
It  la  not  nnllke  more  recent  lone  ikulls  from  Illlnola. 

The  rest  of  the  study  I*  based  on  oiaierlal  from 
Somh  America.  On  the  banks  of  the  Rio  Negro. 
Patagonia,  In  a  stratum  similar  lo  iluit  ot  the  «|«*> 
temnry  Idoss  of  the  pampa*,  lloreno  found  two  skulls 
which  seem  to  him  Identical  with  ralstins  fnma. 
.\t  the  ls)t  Congri*  dcs  Americanistes,  18^,  Liitken 
inTJtod  the  attention  of  crnniolosisis  tu  the  as  yet 
nnmessui'ed  material  rcpre^cndns  tlir  remains  of 
thirty  iiuIividUAlft,  which  Lund  obtained  In  the  cave 
of  l^iiiniilourni,  near  Lujcua  Santa.  UnulL  In  a  r^ 
cent  vltit  lo  Copenhagen.  Dr.  Kollmann  mvasurad 
four  of  the  best  preserved  male  crania,  which,  Itin 
onn  given  by  Lnml  to  a  Urailllan  eoUeeiion.  and 
mensiir«>l  by  Lsccrtia  aii<l  Pelxoto,  am  long,  wttb 
broad  faces.  Aconllng  lo  tbe  liitirr  authorities. 
Uiqr  rascmblc  tlic  hcjuls  of  ilotoctulos.  The  last  o( 
Uie  group  Is  one  taken  by  Itoth  from  tho  upper 
pampas  formation  of  northern  Dnenos  Aires.  To 
V'lrchow.  who  took  its  meaiurements  upon  pbot<K 
graphs,  it  rpmllcd  invnUmUtrlly  the  bnichj-eephshc. 
prognathic  sku!l«  of  Sarnhnqni*.  Xehrlng  aUn  stated 
to  the  Antliropotogical  society  ot  Berlin,  that  be  hoA 
In  his  possession  a  Sanibaijsi  *kull  from  SantoSi 
which  presents  a  real  resemblance  to  this. 
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AMumlng,  M  be  does,  that  thrae  cruiU  ore  «II 
pre-glaciat.  And  Hiulln^  .imong  iheni  both  long  aud 
thnn  fkuli*.  Dr.  Kulliuaiiu  Arrives  EuevliiUy  at  the 
conclutioti  UmtaliVAJy  in  |>r>-.gUc1ftl  \itin>*  tho  men 
of  America  lioil  craniai  and  facial  (onus  wiJdy  Ml- 
fertatUted  Into  varkliea  wtilch  tiavu  penlslvd  uiilU 
diepa«MDt  lime,  In  ipitcof  lapMof  time,  ati'l  cbaiigc 
ofMiTtiuDinenL  The  pcnistcnco  ot  lypo  Icada  blm 
further  m  i|ue*Llon  the  prababillly  ot  an  alieratJon 
of  Tace-charactan  frum  cliaiit;«  of  i^-DVironmeni,  ar 
lb?  p(n\ll>illi7  of  the  darelojxnenL  of  anotbirr.  inon 
peifeetrace. 

A    KlNDERr.ARTES  SYSTEM  OF 
CHKUtSTRY. 

It  appeal*  to  be  n  law,  that,  wliencvor  a 
li\'pothu!tts  ot  funtlaiuiMllul  imporLuiiev  la  iiitru- 
iluoetl  iulo  a  science,  it  is  uliliz«d  Tor  all  sorts 
of  pui^KMea  for  which  it  waa  never  intendwl. 
This  ia  oertAinl,v  true  of  tli«  valcnct-  li,v|>otlic8is 
In  clierui^trj-.  The  conceplioii  that  tltu  siu:illeat 
|iartic'k>4  or  aioriiH  of  tlio  t>leiui>iit«  (litfL'r  T'l-urn 
eacb  othur  in  n-gan]  to  the  lUimWr  of  olliftr 
tUma  with  irhich  thej'  can  fnt«r  into  coniliina- 
tioD,  U  tlie  roKiiU  of  n  profound  considvnitioii  of 
Uie  facte  of  c-licmUtry.  aiid  it«  sigiiiBcancc  can 
be  comprchcmleti  only  by  those  who  have  inndc 
adecpstudyof  thc«M>  facts.  The  valence  iiyiiotli- 
esU  U  utterly  menninglcas  to  tliose  who  do  not 
knov  cousidcnihlc  nlmiil  chemicttl  8ul)ataucc» 
and  tbeir  action  u|K>n  eacb  other.  Nolnith- 
ittanding  this,  the  mere  ine<?hanicat  considera- 
tions involved  in  it  arc  so  »iuipU-.  and  can  he 
eo  readily  illuslralod,  thai  we  tlnd  iiiiconijHfleut 
teactteni  thrusting  thum  niion  the  uttontiuii  of 
beginners  cYCit  liefore  any  sort  of  notioti  li»H 
been  conveyed  in  regard  to  \\\v  iiitUire  of 
nilcal  actton,  or  of  the  dittinctiou  between 
elenxntaiy  Md  codiiwuikI  l>o<lIe».  We  need 
ooly  pick  (ip  any  one  of  the  sianll  text-booka 
in  coatmon  use,  nnd,  ten  chant^CN  to  one,  we 
«h«Il  And  an  example  of  the  kind  of  treatment 
referred  to. 

It  would  Iw  difllcidl,  however,  to  liod  any 
ihiog  to  equal  "The  cbemUts'  and  students' 
osaistatit.  or,  Kiudergarlen  system  of  chcuiis* 
try."  which  haa  recently  bccii  hroii<;ht  to  our 
ftlteoliou.  The  author  or  inventor  of  thJH  sys- 
tem evidently  thtnke  timt  tlic  cascntial  things 
lu  t'hcmiiilry  are  not  compounds,  hut  fonnuEaa ; 
I  tJiat.  if  one  can  mani|>idat«  fortiiul%»  with  siilll- 
'cieut  akill.  he  knows  chemistry.  >*ow,  in  or- 
der to  deal  with  the  formulas,  it  is  not  at  all 
oeceSHtry  to  know  any  thing  about  the  cotn- 
poODds  reproscnteil.  A  veiT  few  nimpie  princi- 
ples, which  II  child  can  thoroughly  comprehend. 

(Ml  sr  cJleBlXry,     11}  WlLUO  Yuuiia.    Mcv  York.  JxlAar, 
tSM. 
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are  aloue  required.  We  are  therefore  at  lost 
iu  a  position  to  study  cheaiiatPk*  without  aoy 
reference  to  chemical  pheuomcnn.  The  oilor 
of  chlorine  and  of  sulphuretted  hydrogen,  tlic 
activity  of  oxygen,  the  conduct  of  acidt  to- 
wards baaes,  need  no  longer  be  known  to  the 
8tndent  of  chotuistry.  I^aboratoriea  for  in- 
«tnictioa  are  »U]Krfluou«.  All  wc  tieM  i«  *  The 
chemists'  ansiatant. '  This  wonderful  thing 
consinta  of  a  box  containing  a  number  of  blocks 
of  ditferent  ah.i)K>s.  Tlie  simplo^it  blocks,  which 
rvpt'csent  the  simiilcst  atoms,  have  but  one 
angle :  others  have  two.  three,  four,  five,  or  »\x. 
angles,  and  represent  respeetirely  the  bivalent^ 
trivulent.  quadrivalent,  etc.,  eletnents.  A  <xA- 
lection  of  such  blocks  by  iiaelf  is  not  n  very 
haimful  thing,  and  we  can  coocetve  of  tlie 
blocks  being  used  iu  connection  with  a  course 
of  instruction  in  ehemtsln.'  without  leading  to 
an  entliely  false  notiou  concerning  the  things 
represented.  Their  use,  however,  would  require 
the  greatest  care,  oa  they  would  be  more  likely 
to  do  harm  than  good.  Wheu  we  read  the 
author's  cxplanatori*  words,  wc  llrat  reeopiizo 
the  enormity  of  the  system  with  which  he  bos 
presented  us.  After  stating  in  general  terms 
how  the  blocks  are  lo  ho  used,  he  anys.  **  For 
lectures  or  class  illastrations.  this  system  will 
be  exceedingly  useful :  for  the  illustrations  on 
the  charts  and  blackbasrd  will  address  the  eye 
AS  well  as  the  mind  of  the  student,  and  conse- 
quently will  lead  to  a  quicker  conception  of 
the  sulijecl  lectured  ti[H)u. 

"As  this  system  is  identical  with  that  of 
the  kinilergnilen.  the  young  students  will  he 
charmed  with  llic  vnrioiiii;  forms  which  can  be 
made  by  the  eJemonls,  some  of  which  arc  ex- 
hibited in  the  following  illustrationa/' 

"We  then  find  Nome  illuatrations  of  chemical 
reaotionit  which  certainly  do  chnrm  the  eye  of 
even  the  old  strident.  The  first  one  re|>rcseat« 
what  takes  place  when  water  acts  upon  oalci- 
um  oxide.  Oxygen,  with  iUt  two  points,  joins 
two  aiuglc-puintcd  hydrogen  blocks,  uiid  we 
have  witter.  Calcium  (two-pointed)  dtj  close 
to  oxygen  (also  two-pointed),  and  we  havo 
lime.  The  change  to  the  hydrute,  or,  as  com- 
mon people  call  it,  ijloki-d  linic,  is  [>ix>  nhntjtt: 
we  therefore  have  un  intenuediale  stage  repre- 
serited.  This  is  called  the  ■  crackcd-iip  *  stage, 
though,  from  the  gencnd  u|)|>earancc  of  the 
formulns.  we  are  inclinc>d  to  think  that  it  might 
better  he  called  the  ■  exploHle<I '  stage.  Final- 
ly order  is  restored,  and  we  have  u  peucvl^il. 
syinmclrienl- locking  group,  which,  we  arc  glnd 
to  be  told,  is  *  cutcte  liy<lrate.'  The  idea  of 
including  in  chemical  equatiooa  the  iatermedi- 
atc  '  cr«uked*up  *  stage,  is.  we  believe,  original 
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with  the  ntiihor.  It  cniiiiot  fiiil  to  TosiL-inate 
ibc  yvnthful  stuilcnt  in  tliv  kimlcrgartcn.  It 
has  long  bfc-n  m:ii iitaim-d  that  tliv  tlciDcnts  of 
some  of  Ihi?  scieiiws  might  he  laii^ihl  with  aJ- 
vntitag«  in  the  ktudor^ftilen.  It  rcmai]>c<l  for 
Uic  inventor  of  this  sviiteiii  to  slioiv  how  leadilj' 
llitK  msy  bu  ilotio.  The  fX{X?iiKi^  xn  a  inert* 
triHv,  311(1  iiu  ]tre|)JiL'iitioci  on  thi-  jMirt  of  the 
tcjicher  is  rei|iiire<i.  \Vc  shnll  ttoon  liiid  our 
children  miking  mni'sh-gas.  or  '  «ch4>iie  flibro- 
mide.'  or  showing  liow  nilrntP  of  ]>ot»M«iiim 
and  sulphuric  aciil  aw  converted  into  nttrii: 
arid  and  hydric  potaHsiu  siili>batc:  vrn  shall 
hCfir  thorn  making  the  fine  distinction  tH>tween 
plain  wtttcr  and  tracked-up  water;  un(L  wc 
fthull  be  obliftud  to  confetts  ihal  tlit*  mctliod  1»_v 
whidi  wre  weiv  taught  tlic  eli'itu?nt8  of  chemis- 
irv  was  n  very  cuni'><?isonio  one  as  compared 
wiili  lilt!  simple  inelliud  of  Mr.  Fmnier. 

Wtiile  fnilv  n.>eogni£liig  llit-  hiinu'roiK  fea- 
tures in  the  kindviiinrlcii  Kvstum  of  oliomislry. 
wc  raiiiiot  avoid  «•  reeling  of  deprejtHion  nheii 
wf  regni'd  it  as  wvidencie  of  a  s(ta,le  of  mind 
which  is  verv  ]>revftl«nl.  Too  inany  teaeliers 
of  eliemietry.  like  Sir.  Farmer,  timg^uify  the 
Impoilanci'  of  formulas,  :in<l  lose  sight  of  the 
fiicls  whieh  Ihcy  re|H'esent.  This  is  liie  crying 
ml  in  tiliciuical  tii«tnietionalllic  present  time 
'I*hc  tcafher  who  •  knows  the  theory,"  hut 
doefin'C  '  know  the  praelieal  side  of  the  sub- 
ject.' is  Milt  fl1.>r'>a(l  ill  the  land. 


FONTAiyE'-a  OlDBli  MESOZOiC  FLOItA 
OF   VIRGISIA. 

Tuiij  work  is  one  of  the  smallcftt  of  Ibis 
scries;  but  it  is  one  of  merit  and  importance. 
Atthon^h  the  uiiuiher  of  fossil  ptaiita  fl-om  Vir- 
ginia btrnta  liei-o  eniiioeraled  Is  not  groat,  they 
arc  80  thorouglily  illimlrnted,  nnd  so  eritieally 
discussed,  lliat  their  diugDiostic  vnlne  is  fully 
bnxight  out.  l'roferi«or  I'onlaine  may  fnirly 
claim  to  have  dvjnoiiBtrute<l,  from  evideiiee  fur- 
tiUhed  liy  the  plants  aIuik-.  ibnt  the«e  older 
mewzoie  beds,  whieh  hud  nut  ijreviaiisly  In-'en 
elenrly  diatLiigutshed  fi-om  the  yoiirigcr  ones, 
and  had  been  eoiiirnonly  •grouped  witli  tiic-  hit- 
ler as  the  triaa  of  Virjiuia,  can  scarcely  extend 
M  low  lis  the  extreme  n|t|ier1i'ifls.  and  conform 
more  elowly  to  the  rliaetic  of  Frantvnia.  Ilay- 
reutfa,  and  i'al«Jo,  or  even  to  ttie  UMorilaJmn- 
bal. 

This  conclusion,  of  couree,  ia  derived  fk-om 
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an  anslvBin  of  the  sjieeies  discovnred.  nnd  a 
eltidy  of  their  nftiuitie*  with  »pceics  obtained 
from  stratn  in  olhcr  part*  of  the  world,  whc 
geological  position  is  ILxed  with  some  decree  of '^ 
accuracy.  This  subject  is  dtscuMcd  at  longtU. 
The  Hiibstaiice  of  it  can  be  giveu  iu  a  few 
wortig. 

The  whole  number  of  disLlnet  plants  de- 
scribed i»  forly-tive.  Right  of  thc»e  wore 
already  known  from  other  localities  under  es^f 
tabliithod  riamca ;  four  more  of  this  class  aro 
referred  to  dilffiiiit  genera  or  speeice :  mak- 
ing twelve  not  <,-onIitied  to  Virginia.  Of  the 
remnining  thirty-three  which  are  .so  confined, 
uiue  have  close  nl&nilies  with  spi-eiea  already 
ilii*cribcd,  It  llius  apix.-ars  that  oonsirlerably 
over  half  of  the  entire  number  are  peeiiliar  to 
the  locality,  and  have  no  weight  in  detcnniu- 
jng  its  horiJion.  The  ileeisiuu  rau^it  therefore 
Inrii  entii-ely  upon  ihe  twenty -oue  speeies  which 
are  either  Ihenisclves  found  outside  of  X'irginia, 
or  are  nearly  allied  to  fiiieh  aii  are  »n  found. 

The  author  haa  made  t^ome  errora  in  hi^  table 
of  diittribnfion,  Kuch  na  the  oinlsaion  of  Seltizo- 
ueura  planieostala.  which  be  describes  in  tlie 
text,  and  the  failure  to  aaflign  r'ti'no])hyllum 
ilrauDinmiiu  to  its  proper  hwixon  Irhaetic). 
'ITiesc  corrections  made,  we  find  that  while 
only  one  of  the  Bpi-eies  ( Aatcrocarpu"  platy- 
rachls)  has  its  nearest  atQiiity  with  an  exclu- 
sively triassie  plant,  and  only  seven  have  their 
nearest  nltlnitirs  with  exclusively  .hirasaic 
plants,  there  an-  ten  wblcb  have  either  beuo 
found  ill  tlie  rliaetic  only,  or  are  most  eloaely 
allied  to  such  as  have  only  been  ao  fouod. 
Thus  thirteen  sjiecies.  or  about  llve-eigbtlis, 
may  be  elnafed  as  rhnetie  plants :  and  only 
four,  or  less  than  one-fifth,  can  at  l>cat  I)c  set 
down  UH  triassic.  The  seven  Jiimssic  spociea 
are  mostly  from  Uic  iins.  or  lower  oiiHte.  which, 
while  not  a^utiWog  the  rbnetic  diameter  of 
the  Virginia  beds,  does  swm,  when  cwujjlod 
wlib  the  rest  of  the  evidence,  to  negativo  their 
trift9sic  cbaractei*. 

VVe  have  not  space  togofiirthcr  iolodetaib, 
and  will  meiely  add-  that,  while  our  analysis 
of  his  faet«  ditTciv  itlightly  from  that  made  by 
IVofe^sor  Fontaine,  tlie  coiH-liisLon  whicb  flowa 
from  it  ia  tiie  ttame ;  x\t...  ihat  in  9«o  far  aa  fos- 
sil |tLiiit«  ean  )>e  dc|K-nded  iijkoa  to  correlate  tliQi 
dv[MBite  of  diffea-ut  parts  of  the  world,  those 
uf  llic  Kiebiuond  coal-fields  point  to  therhaetic 
of  Kuro|>e  us  the  age  to  whieh  they  ma»t  b»i 
referred. 

It  is  sometliing  to  have  even  thus  far  fixed 
the  geulogtcal  |)o>ulioii  of  tills  hitherto  iin^et- 
tJed  foriiiatioa :  but  tbo«c  who  are  s|}ectally 
interested  iu  the  progress  which  ia  taking  placa 
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in  vegttlable  jinlpontologi-  will  perhaps  regard 
jis  still  more  ini|ioitmil  the  liiseovery  an<I  cnre- 
I'lil  t^huriicUTiziiticju  of  the  lwciit,v-ciglit  fonns 
nliich  lliK  author  ilcscribcs  ub  wholly  ntw  to 
science,  twenty-sis  of  which  jtcvive  thu  rank 
of  tipeciet).  unci  for  the  aati&factory  ctaeBttica- 
tiou  of  nbicL  lie  hns  fouinrl  himself  nblijEert  to 
create  tin-  fwo  new  exliuct  •fcticrn,  JliTlen- 
side^ snd  l*5otirlo<)anaooi»8i8.  (IT Ihoso  iwonty- 
stx  rcvf  8|«'.piefl.  eight  hip  Hlticfl  more  or  lean 
closely  to  knowri  Tornis.  leaving  eighteen  sjte- 
des  so  (lifilinrt  ihsU  Ilie  niilhor  Ii»h  hecii  un- 
able to  coniiiarc  ihtm  with  any  tiling  thnt  hns 
bpen  hitherto  (lesrt'ihctl.  This  is  rcminkublv. 
ill  view  of  the  (rreat  tiniroiinity  which  i*  g«>ii- 
erttlly  fuiuid  tu  cxii<t  in  the  Uorus  of  the  onrlicr 
gcologicul  foriEmtiuns  at  points  tliu  woul  widi-ly 
sejiai'ulH  geographiwilly.  It  swirns  lo  indi- 
c«l«  flii  unexpected  divei'g«nco  of  the  moeo- 
zoic  (loni  of  Xot'ih  Amfricti  from  that  nf 
Ctiro|M.-  nnd  other  districts  of  the  eastern 
iiemispbcrt. 

All  im|inii(itit  featitre  tif  the  work.  not.  iiidi- 
cjited  liy  il>>  title,  i»  a  rareful  revision  l>y  Pro- 
fessor Kontaine  of  tlie  reaearehes  in  the  Buiiie 
line  of  Dr.  KbRm^zcr  Einmoiia  iti  Xoi-lh  C'ai-w- 
lina,  made  some  thirty  years  U]iu.  and  piih- 
Hshcd  in  part  vi,  of  his  •  Aiiieriean  geoJoiry,' 
1837.  Tht:  foissil  plnntit  found  I'y  ]>r.  Km- 
mons.  an'l  figured  in  thU  work,  lue  dei^crihed 
under  the  head  of  '  Fossils  of  thi>  Iriiis ; '  but 
IVofvssop  Fonlflino  thinks  he  h&s  ooncUisively 
shown.  froHi  n  study  of  his  tlgiirea  and  dcacnp- 
tion«  (the  fonsils  IheniadveH  having  been  de- 
stroyed dming  the  war),  thnt  llii»  'triwi'  of 
Kinmnns  in  North  Carolina  is  identical  with 
lii«  'older  nieso/oic'  of  Virginia, 

The  work  is  eopiow*ly  ilhislnmd,  there  be- 
ing, in  all,  fifly-foiir  plntCH,  the  IuaI  -■•ix  or  seven 
of  which  arc  devoled  to  ihc  rcpioduL-lioii  of 
Uie  fignrc*  of  Kroiuons.  The  ]iUou>eiigravin;j 
jirocMfs  ie  employed,  and  «'c  have  hero  a  stand- 
anl  from  which  lo  judge  of  iw  applicahility  U> 
thfl  ilbistrnlioti  of  fossil  pltinU.  In  some  re- 
spects it  provea  r|Uito  satisfactory  ;  at  least, 
when  wo  coiinidiM'  its  rheapiicBs,  and  the  ad- 
vantage it  thiM  fiiriilsheR  of  allowing,  at  ino<I. 
orate  cost,  Iho  ampl*  ilbi«triition  of  species, 
which  ia  8o  great  a  necessity  in  this  branch  of 
nal«ontolog,v.  Ilut  we  do  not  think  the  inwtl 
has  been  made  of  the  process  in  the  preaeul 
work . 

The  index,  which  1»  oiherwijn-  gooil.  con- 
tain* one  feature  which  caiinot  he  loo  highly 
cowmeiided  to  nuthors  of  such  works.  This 
is  the  refereucc  10  plate  and  llgnrc,  nx  well  a« 
to  ]>igc  :  which,  in  more  than  half  Ihc  cnAes. 
ih\xi  Iho  reader  tho  labor  of  looking  twice. 


ANNALS  OF   THE  NAVAL  OBSERVA- 
TORY. 

DrniKti  tile  iwriod  covered  by  the  observa- 
tions coiilnincd  in  these  two  volumes,  the 
nuvid  olisev»«Iory  wne  under  the  sii]>erinteiid- 
ency  uf  the  hitc  Kear-Adiniral  Koilfjers.  IIis 
generni  reports  to  the  chief  of  the  Itiireati  of 
imvigfltion,  on  the  work  of  the  inslitntion, 
were  pmiDplly  issued  in  the  latter  pail  of  ihe 
_\eRre  to  which  ttiey  refer,  and  are  lepriiitisil,  ns 
customarily,  in  the  nniiiiid  vohimes. 

Piirmiant  to  its  policy,  inaiignrated  some  fi%'0 
yeavfi  ago,  of  i-educing  the  size  of  its  biiUcy 
publications.^ — a  jtoliry  which  has  met  with 
univcisal  oommendation.  —  Ihc  obaervaloiy 
might  now  go  farther,  and  expunge  a  good 
n-aelion  of  the  protpaeled  nud  unnuslly  reit- 
cinlcd  intiwluc-lion  lo  the  observations  with 
the  transit-circle.  We  wrioiisly  (iitestion 
whether  disastrous  aiiibigtiLty  would  ensue  if 
we  were  not  told,  with  every  year,  that  the 
ridge  of  the  roof  covering  the  transit-circle 
exl.vmlt  e.1'41,  and  west;  and  that  tiie  hole  in 
the  cnbp  of  the  nxi>!  of  the  instrument  is  2,.'J 
inches  in  diameter;  —  to  say  nothing  of  the 
continned  repiint  of  formulae  and  del.iils  of 
rediK'llon,  wliieh  every  astronniner,  who  has 
occasion  lo  conRult  the  volume,  keeps  con- 
stantly in  mind.  This  intiwliietioti  now  occu- 
pies about  one-fourtJi  of  the  entire  volume, 
includtug  observations  with  all  the  instruments 
of  the  establishment,  and  the  flcveral  ap|M;n- 
dixes.  AVe  suspect,  however,  tlial  tbw  only 
Bulllcient  remedy  lies,  not  in  exfoq)tion,but  in 
rewriting  i\b  initio,  on  the  supposition  that 
those  who  will  read  the  iniiodiielion  alreaily 
know  somctbiag. 

The  newly  adojitctl  foim  in  which  the  obacr- 
-vatioiifl  witii  Ihe  transit-circle  arc  published 
soeins  lo  have  been  verj' careMly  jtliidiert,  and 
is  in  every  wuy  a  model-  We  should  like  to 
be  able  to  wrile  as  strongly  of  tJie  precision  of 
the  reaulta  of  stellar  an<l  planelarj-  observations 
with  this  inslniment,  the  character  of  which  is 
too  well  know  II  to  rei|iiire  cliaracteriKatlou  here. 
l*resiimably,  nooiie  Is  resfXMisible  for  tlie  fact 
that  they  arc  not  better ;  but  certainly  the  fre- 
quent change  of  oliscrvers.  iinavoidnhle  in  so 
far  us  the  obaprialory  ilself  is  concerned,  ia 
not  conducive  to  rexults  of  a  high  order  of 
accuracy. 

During  the  years  Ift79  and  l«SO.  the  transit- 
circle  waa  under  Ihe  charge  of  I'rofcflsor 
Kasttnaa,  and  was  employed  with  customary 
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regnUnty  in  oliaerviiig  ihe  stnrs  of  tliA  *  Aincri- 
cmu  vplioucm,'  tbo  sun,  mouu.  auil  ijlniivlit. 
and  UsU  of  miscclbneotis  olijt-cUi  i-hk-flj'  uscii 
by  explomtloQ  piirlie!)  ami  (^xiiedUions  in 
d«termininfc  laiiUides.  In  the  cboice  of  dates 
YvLfii  ubsi:r>'n lions  of  ihe  boiiif*  of  the  sultir 
ayfitem.  purticuliirly  llic  out(*i'  grc'iit  pliita-u, 
vmrc  raiide,  no  ayslomutiz^d  plan  of  oiwru- 
lioii  api^eiirb  to  liave  been  followed.  It  would 
bb  wvll  IflLf  ndnptntion  of  tlieobsenatious  lo 
Ihe  problems  of  Ibv  niiun?  Invcetlgator  wore 
kept  in  mind  c<]n3lly  promincally  witb  t!io 
fkct  thitt  theiie  Ijodiee.  a  nionili  i>r  two  preced- 
iag  the  opposition -tiiii«,  triin>iit  thn  meridian 
at  iDoonvcnitint  hours  l>cyood  inidatgbt.  Tlic 
days  of  oliservalion  uliuiild  bt-  so  cliosca  tliat 
it  will  be  jiosftiMe  lo  doiiVG  a  sories  of  normal 
pUuos  for  cavil  plnncc  aymuictrjoiilly  placed 
writli  rcffivncf  to  the  epoch  of  least  dUlaiice 
from  the  earth, 

The  great  equatorial,  with  Profpssors  Hall 
nud  Iloldfu  an  observers.  wa«  mainly  oet^iipied 
with  work  nitoit  donblo  sUrs ;  but  ttie  sittclliles 
of  the  outer  planets  wcr*>  fully  ob*erved,  as 
nlao  the  great  nehnia  of  Orion,  the  obeer^'a- 
tions  on  which  were  published  by  Piofeasgor 
Holdoii  sevvral  years  ago,  In  bis  well-known 
monograph. 

There  is  no  record  of  oliBervntions  with  either 
the  prime  verlieot  trnnait,  the  mural  circle,  or 
the  caet  trutieit  iiistriinicul;  nud  there  )9  very 
little  to  show  for  the  lesdcr  ctimtitorlal  of  Ibe 
observatory.  The  meteorological  obeiervflUoiii^ 
have  been  oondnctcd  on  nboiit  the  same  plan 
for  a  long  scries  of  years,  hnvitig  been  begun 
long  before  the  Army  signal-service  was  In 
suceessfiil  operation  as  »  inetL-orologieal  Im- 
rcnii.  If  they  are  continued  on  the  8i]pj>o»ition 
that  llicy  form  h  valuable  addition  to  meteor- 
ologj',  thin  vrotild  np|)ear  to  be  nil  insiitHeicnl 
reason  :  while,  for  any  known  praettcnl  bearing 
on  astronomy,  they  arc  liarcly  worth  the  taaking 
and  printing. 

The  volume  of  obscn'aUons  for  the  year 
1^79  concludes  with  two  u]i]>Gudixvs,  ite  lal- 
tct'  of  wbieb  is  a  deb^rmiuation  of  the  semi- 
diameter  of  the  moon  from  occnltatione  of  the 
Pleiades,  by  Mr.  II.  M.  Paul;  and  the  former, 
by  I'mfosiwr  Hall,  oil  the  parallax  of  n  Lyrae 
and  01  Cygni.  In  the  a|)pendix  to  the  volume 
for  IHHO."  Mr.  ■\Vlaloj.-k  bai*  so  rallected  all  tlic 
obNervations  and  drawing*  of  the  gre-it  comet 
of  IXH'i.  iniule  al  llio  naval  observatory,  na  to 
taakv  thcii)  available,  in  considerable  [Kirt.  for 
deGnitive  discussion  of  the  comet's  orbit. 

While,  on  looking  wisnally  through  these 
volumes,  one  is  impresscil  witli  the  necessity 
of  liesiowing  greater  care  on  the  details  of 


proof-reading,  it  Ifl  a  plwstire  to  note  the  sud~ 
dcQ  influx  of  new  typM  io  the  priuk-r'a  foot 
from  wliiclt  the  latter  part  of  the  volume  fo^"~ 
1880  was  set,  replacing  the  old  types.  whid^:_ 
liad  become  so  much  worn  as  to  make  scores*- 
of  figures  on  many  pages  <[uite  imlccipbentble. 
With  the  L'o  ID  me  nee  men  I  of  ihe  prvseul  ytur^ 
the  observatory,  under  the  Bn|»erintendenej'  oC~ 
Ueor-Adiniral  Franklin,  lias  liegim  the  execu- 
tion of  a  pro-onjuii2ed  plan  of  astronomical 
work.     ThiH  has  already  ix-en  priiiti^^l  and  dis- 
tributed, and  the  advantages  to  be  expected 
fVoni  this  :trraDgentent  will  be  watched  for^ 
much  Interest. 


URAIN-BXHA  USTIOH. 

Tins  hook  belongs  to  a  class  wliicb 
cirrtilation  only  in  this  country,  and  la  not 
calculated  to  establish  a  foreign  reputation  for 
the  anthor.  I  f  the  lime  sjieut  upon  its  pfe|i- 
aration  had  been  t^ivcn  to  accurate  observatioa 
or  careful  vxpcriiucnl.  and  the  result*  con- 
densed into  un  arlicle  of  twenty  p>g(!s,  the 
author  miglit  have  secured  some  attention. 
The  work  consists  of  n  moss  of  theoretical 
HUII.-1UIM11S  legai'ding  normal  and  abuomul 
brain-action,  few  of  which  have  any  basis  la 
ascertained  facts.  We  know  that  brain-ex- 
haustion is  [Missiible.  and  we  know  under  what 
conditions  It  occurs.  The  chapter  on  cau*a- 
liou  contains  a  fair  summary  of  Uicae  condi- 
tions. Wc  ilo  not  know  the  mechanism  of  its 
occurrence,  and  we  *.-annat  altinn,  in  a  gi\-en 
case,  that  a  dcBnitc  Hue  of  treatment  will 
siicceej. 

The  aulhor  has  a  favorite  method  which  It 
is  the  object  of  the  book  to  urg«.  The 
method  does  not  commend  itself  to  those  who 
axv  familiar  with  receni  German  invoatigii- 
tions  by  experiment,  which,  as  far  as  animals 
go,  are  directly  opixjsed  in  their  result^i  to  the 
coneliisions  reached  by  Dr.  Coming.  Klectri- 
cal  treatment  of  brain-diseiwc  must  be  con- 
ducted with  caution,  and  only  with  the  aid  of 
an  aecuralc  galvanometer  which  measures  the 
intensity  of  the  enrrcnt.  and  enables  the  phy- 
sician to  know  at  any  ntoiucut  wiial  strength  he 
is  using,  Of  this,  as  well  as  of  other  necessaty 
prccauliuns.  Dr.  C'orniug  seems  unaware,  for 
he  recommends  the  use  of  from  '•  fire  to  Bftccn 
cells,*  a  wholly  unknown  quantity. 

Science  demands  facu,  not  theories :  niid 
the  sooner  this  is  understood  by  those  who 
suck  a  place  in^ita  ranks,  the  better. 

Brain  iiKniulUin,  uUlt  Mnw  brtHmtoar*/ ta»tM*r»llnu  an 
<»rT*f,i(  ilyvtmii:  By  J.  I.  Conmss,  H.ll.  Vtm  XvA, 
J;i/W>f<m.  IMt.    2a*  p. 
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NOTES  AND  NEWS. 

It  la  aDn«unce(l  thftLfJi9  &«st  mvctintcDrihcAmcr- 
l-can  aM'Klalion  far  the  ndvitDccmeat  oi  aeience  will 
beheld  ao  Aiig.2(t  and  (ottoHiiig  Jwys.  al  Aim  Arbor, 
Blicli.  T!i«  vou> of  llie  uMocluUoii  At  llii-  riiilmli'Iplilii 
iiirptiRK  wu  to  hold  ttaa  16S9  ni«etlt)£  nt  Bnr  Harbor, 
Mount  DoBPrt  Island.  Me.,  provUleil  siilulitc  accani- 
tnodation*  could  be  icciirAil;  but,  fniling  tb^t,  tho 
■neoting  woiiLJ  bo  licld  nl  Ana  Arhor,  Tlio  dcciUon 
wu  lefl  to  tbe  pertiuui>.'nt  luirrelarj.  'th.t  corr«apoiul- 
ence  o(  ibia  officer  hiu  iluvclopcil  Hip  fact  Ihnl  It 
wottld  be  (inlt«  Imposalblo  to  hold  the  meethig  at  B«t 
Harbor  Id  Aui;uat,  m  the  hoiaN  would  be  uvercruwil- 
«d,  It  would  only  bt*  piMuiiblrt  in  Jiilyor  lii  Uib  Ulut 
part  of  S«pt«?iaber.  Tlic  decision  to  iDaet  at  Ann 
Arbor  wm  also  rt-enforcod  by  the  InvitnUatis  which 
bAV4  bMn  TVCi^ived  from  Iht:  mnynr  of  thai  city,  nni) 
the  piflald«it  of  tilt:  I'lilvucalty  of  Michigan,  onllally 
nr^DClbu  luaociiition  to  ducidf  in  viiil  that  {ihic:; 
and,  sa  the  mcelEufc  will  full  In  Tncntlon,  ilicrt  nill 
Iw  aa>pl«  accoinnioda.ilons.  as  Bftccn  Uandrcd  »t(i- 
(Ipntxniid  fiiUf  liiirulird  iiiiMtibent  of  prufenxint'  [uiiii- 
llea  arp  r*re^l  for  in  mnn-tinic.  Tlio  iinivemiiy  nffrr» 
tn  opt-n  lis  halls  for  the  icctlonat  mcctlngt.  There  is 
no  dooiit  that  the  ivMocUtloii  will  thoroughly  approve 
the  dedsloa  of  the  pcriuancut  Mcrutary. 

—  Mr.  J.  A.  Allen,  who  (or  many  yuum  baa  had 
cliarg«  of  maiDRials  nnd  birds  at  the  Miiicum  of 
Co»i]iArail re  Ka>i]oj:)'  at  Cambridge,  has  accepted 
the  curx[«nitii|i  of  inaiumiUugy  tiiid  umitliolocy  in 
tbe  Amorkan  mumiint  uf  natur:t1  hUtor^*  in  jfon- 
Tork,  where  ha  will  enter  upon  his  new  diitms  about 
May  1. 

—  The  friends  of  rational  work  in  iihydolt^cy  havt- 
acbleved  wcH-inerit«d  siicCi'ss  in  the  university  of 
Oxfuri).  Early  in  March,  in  iin  ovcrJInwing  '«onvo- 
cation,'  sajB  Nalure,  the  battle  of  viviecclin»  n'as 
/ought  out  a  ihini  thnc.    The  victory  of  sound  seme 

IftiM  Rentluicnt  liaa  actun  ln-eii  won;  and  on 
oecutoQ  the  voln  is  iirmi^tnk^ibM.  In  Kiilto 
F'of  tlio  moat  vigorous  exertions  of  the  opponents  of 
physiology,  Ihit  decree  lu  L'lidow  tbii  iihyAJological 
laboratory—  as  the  othir  ici"ntilic  dcfjirtmcnW  in 
the  oulvcrslty  are  endowv!  —  Ima  l.cen  carrit-d  by  the 
Isrfp!  majority  of  nni;  hiindnid  acid  xixty-i^lghl.  Tin; 
dcaiiaf  Clirlalcbiirch  op|^tLod  thrdehHtriii  n  mnduriitc 
■peech  nKKiininatiding  the  gmul.  lie  pointed  out 
tbu  llifl  vote  wftH  fur  ie:tdiiiii;-pur[Hises,  and  in  no 
way  concerned  viTlserlliin;  for  KmffiHiiiirRiirdoii  San- 
derson had  i;lven  the  most  comjdete  assurances  that 
bevould  not  \iiA  pninful  ^xperiineiila  on  living  ani- 
mals for  the  I'uriioscs  of  (ciiching.  Cuuon  Liddon 
oppoacd  the  diMrrt-i!,  on  Itif  gr<>und  tliat  the  council 
should  have  Introdncvd  fiirtlier  fnh^giinnb  ncainst 
tbe  indUci'iriiliiAtc  n^e  of  vIvImcCIoo.  lie  admitted 
(hat  vIvlfiH-tion  w;us  juaiilh-d  in  certain  coses,  and 
spoke  of  it  an  a  painful  tiociiMiity.  Tlii^bliiliiip  of  Ox- 
ford dciii<-d  Che  moral  right  of  mnn  In  inflict  pnin  In 
order  lo  advance  kno«'lod;;;c,  and  declare<l  vIvlseHlon 
to  be  ilcgiaHllng  to  Iho  f«ii»ibJlity  and  hnmnnity  of 
tbe  operator,    ilia  rote  wu  eapporled  by  Profetsor 


Dk»y  and  Sir  W.  AuDon,  and  uninienllonally  dam- 
aged by  Dr.  Aciand.  Thn  last  xponbers  were  mapli 
interrupted  by  a  clanior  which  pK^vt-nted  their  re- 
maika  beUig  heard.  The  aunvun cement  of  Ihc  result 
— ptirrta,  413;  non-placrU,  2<4— was  received  wiilt 
Crcnt  rnthualasm,  both  iu  the  arena  and  In  ih«  un- 
dcrKraduaies'  t;atUMy.  it  in  lo  lie  hopvi]  that  this 
deeiilre  rote  will  put  an  end  to  the  warfare  wagMl 
a^lnd  ilie  loaclilng  of  pbyalology  In  Oxford. 

—  In  an  article  iu  the  ftfardi  ntimtwr  of  Iho  Jforlk- 
Americnii  mine,  on  'the  moral  aspects  of  rlvlse^ 
lion,'  troated  solely  from  an  ethical  point  of  view. 
Prof.  Noah  R.  Davis  coDolndea  that  "whoever  hinders 
the  phyAtoloi;l«l  In  hl.4  dutiu  by  cMiting  public  odium, 
eommita  a  treipaas  on  him,  aod  on  aociety  at  laicc,  Iu 
wbotv  Intoreti  he  Is  laboring,  and  so  doea  a  multiplied 
viTottj;." 

—  The  Journal  of  the  En^li»h  Society  of  arte,  la 
speaking  of  the  testing  of  huu«o-dralnH  by  ainokc  In 
ardor  to  aacertain  wbetJier  the  joint-"  arc  ti^t,  de- 
nrrilici  the  '  Innis'  smoko rocket.'  which  can  be  used 
i  n  place  of  the  Iron  vessel  for  Hre,  and  Ib«  pump  or 
fail  for  forcing  itic  luiokc  iiiui  the  drain,  and  which 
ia  found  Iu  hu  miicli  more  bandy  and  tiraple.  The 
n>ckot  l»  made  of  a  eotnpaaiUon  chat  will  g^norat^ 
an  abundance  of  niiuke,  packed  in  ita  caso  hard 
enough  to  bum  Icn  minutes,  thus  giving  lino  (or  tbe 
Inipcctorto  light  ll,  Introduce  it  Into  llic  dm! n.  Insert 
a  plug  behind  it,  walk  ibruiich  the  liou.ic  lo  Inspeci 
the  joints,  and  Hnally  reach  the  roof,  where  the  sinokt! 
Is  leaning  from  the  soll-pl|*o.  A  wet  eloih  thrown 
over  the  lop  of  this  pipe  may  be  tund  tocannHiaetight 
prosinre  in  the  pipes  below,  and  thun  render  the  teat 
more  «Aver«.  Such  a  test  would  appear  to  be  more 
MtllsfiKtory  than  the  introduction  of  peppcrmln  1-011, 
and  to  imitate  the  action  of  sewcr-gna  In  aticinptins 
to  pans  the  usual  traps. 

—  The  Aeaitvni]/  aniionncea  the  initial  number  of  a 
ioiirnal  entitled  ParaUax,  and  lUpposably  Intended  W 
be  published  monthly.  It  is  edited  by  Itfr.  John 
UamiMleu,  the  vulianl  i-hanipiou  of  the  tlieory  that 
tht!  earth  in  a  rircniar  pl.tn^'.  Tlie  Academy  la  dla- 
posed  to  welcome  tiie  new  periodical,  as  lh«  pfoCM- 
sodly  comic  paper*  hnvc  >>cc!n  painfully  dull  of  late. 
>[r.  Ilampdcn  retains  all  his  well-known  liigciiiUly 
of  vituperatirc  expression.  To  call  .Sir  Iiiaac  Ifcwtoit 
'II  fanatical  [lunthcist*  i>  a  happy  thought  which 
would  certainly  not  have  occurred  Lo  everybody. 

—  We  leant  fmm  Nalur*.  that  tlin  trailp  In  children 
within  tbe  province  of  Yakutsk  li  the  subject  of  an 
Interesting  note  in  a  recent  number  of  tlie  /njcaffyn. 
The  Irkulik  geographical  society  had  received  a  note 
from  one  of  its  members,  who  thus  depleted  the  lot 
of  girls  within  tins  province:  In  the  last  century  tbe 
poomt  Takutc,  who  had  no  means  of  supporting  a 
large  family,  took  his  ncw-boru  child  In  a  covering 
of  birch-bark,  and  hung  it  on  a  tree  in  the  forest  to 
die  from  hnngiir.  lint  the  richer  llitssliui  merchanta 
began  to  buy  children  from  tbetr  poorer  Vakule 
clients,  and  i»  tererat  Ktisslaua  purcha*od  whole 
families  of  acrvaiita.  This  custom  iiiduco>l  tlio 
Yakute  cammunltlea  to  take  care  of  tbe  poorest  cbil- 
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dren;  Biid  tb«  coinmiinliy  a'a$  tiniinii  to  fueil  tliem 
undi^r  Lhe  iiiiin<>  of  Kumotin  cliildrnii,  who  ip'-nl  (lnv« 
flay*  ill  tbc  lioUMi  or  Uic  richer  mMuben  at  Ihc  com- 
luutiity,  two  dar^  in  Lliusvof  tb«  moderaldjr  wealUtXi 
Biid  oncdky  wlthttiepnonal,  Dutof  inLt:  the  cnBborn 
has  Kriacn  of  ecllineclilldren,  ami  upcclall;  fclris,  to 
OlckiniiiBkinorcliiinu.  vhu  «i.-1l  tbem  further  to  llic 
Yftkutfli  mill  TutitJiutLH  of  tlie  OI«kmiii*h  dislricL 
The  puvtitfl  M)II  girls  for  from  tlilrly  <u  forir  ruiibl«t 
(frotn  tlin«  tofourpouiiilB):  and  InOlekmlTlhey  arc 
n-tcAd  Iw  «lxty  ronl>lc3,  aomutitnu  «Igl)ty  roublck. 
Of  coana,  thU  trsdc  it  niadc  undor  IL<t  cover  of 
'UiMiiKcbitilnu  to  bring  ui>.'  Tlie  Irkiitfk  >o<:ietr 
Ii&tIii|;  Ukon  intcniat  in  lliln  ronimim  lent  ion,  it  luui 
ruceired  InformjiUoii  fmin  Vakuisk  .iiKlioriiies,  and 
(rutii  n  vell-kDOWQ  studeni  of  Vakute  life,  Mr.  Gorok- 
hod.  It  apjwan  troin  ttu-ao  oitiumuiiti;Atii)riii  tliaL 
•uthtnuloreKlly  axisu;  thiK^liidf  imjiulii?  t»  II  Iming 
given  1ms  by  the  work  a  ptircliAsed  girl  might  do  thnn 
by  tliQ  pottlbllUy  of  r«cciv-iuj;  for  b«r  tli<;  kali/m,  lliat 
If,  the  iiioDcy  paid  by  men  for  purcbaslDg  n  wKo. 
Woman  labor  is  al  so  low  a  |irice  tliat  onis  iiiicbc  bavu 
&  wornun  In  hi«  lioiii^liolil  And  pay  her  knlf  a  piix;u 
of  ooitnu,  '  lor  a  sliiru'  pvr  year.  Biil  tliu  kal]/in 
reaebcf  very  high  prii^et.  Otiu  ridi  Yakuta  U»9  r«- 
cuntty  sold  b\»  <lauj;ht«r  [u  a  Tiingiiit  for  :[,0(O  rviii- 
dc«r,  and  the  »aino  pHc'  wm  recontly  given  by  a 
half-idioiic  Yukule  for  the  diiu^lil^r  of  anolLer 
Vakutc  lliddi-iidurtl  i^uoltM  nisi*  ivvuml  iiistJincet 
of  a  very  high  kalnirt  |>Md  for  clrls,  its  avcra^  bulog 
about  DOQ  roubles.  VPhon  a  Kussian  pilMt  sold  agirl 
whom  ha  bail  udnvaletl.  for  live  labli*!!  and  leri  ikini, 
it  ffU  consldwrvd  ns  a  vary  Ion-  prico,  A  Itogoilii'T, 
tho  katym  U  the  oblef  cniue  of  maintaining  th«  trade 
ill  gifl*.  to>«ilM>r  with  the  gradual  im|>overUhiii«nt 
of  the  Y.tliiii.-«. 

—  Tb<-  ^•:o>nd  pari  of  tJiii  Miuoii't  Guuiiie  of 
Saturday  KiL'iiilllc  k-CLiir<^«  In  Wnsblngton  upennl 
>farch  3H,  viih  tlie  foliowing  programme:  President 
J.  C.  Wdling.  OldMt  kiibiry  In  die  light  of  neveU 
acifiice;  Mr.  Frwdflrick  W.  Tnio,  OrnlthorhyncUua, 
a  mnuinial  ihnt  lays  egg»;  M<>di<:al  Director  A.  L. 
GlliAD.  l'-S.N..  Sanitary  i);iiurancc  nmouK  hich  and 
low:  Mr.  J.  S.  Dillor.  A  trip  to  Mount  Sbattn,  Call- 
forDia;  Dr.  U.  K.  Salmon.  Our  liivt^iblc  eoemies,  lb« 
plagDo*  of  nniiual  life;  Pnif.  T.  C.  Mendeiihail, 
Walgblng  the«anii. 

—  Capt.  L.  U.  Ui^rcndomi  of  Son  FVandsTO  com- 
mnnlcates  tho  follovriajjE  notes  on  prehistoric  struc- 
tuTPB  in  Ulmneala.  Am<-tica.n  niluIonarW  rci:«iiily 
MttJed  ut  IVinapt!,  may,  ll  in  ho|KHl,  funiliJi  lulditionnl 
detail  hereaflvr. 

A  f"«  yatn  ago  I  vKltm)  I'oiiapi^  Island  In  tlii» 
Pacittc,  <n  lusi  longlliide  ILS°  22',  and  nortti  lAlUude 
tf>  Stf.  The  Inland  ii  mrrounilcd  by  a  t»H,  with  a 
biDod  sbip-chaimel  b«lu<i;«ti  It  and  the  [*Uiid.  At 
place*  In  the  reef  there  w«»  uatoral  break!),  that 
■orvod  aa  entrances  to  the  harbors.  In  thcM;  nbtp- 
chsnu<>l*  th«ro  were  a  nnniber  of  isiinda.  many  of 
WhUb  wem  Mirronnded  by  a  unll  of  tUine  livi^  or  xix 
fout  high:  and  on  Uwif  itland«  thinv  rioihI  ;i  guiat 
many  low  Imubcs,  built  of  the  »ame  kind  of  "lone  as 
the  wall*  khoat  tlicm.    These  structtireB  seem  to 


bftvt' bcwi  iiai'il  a*  templfo  :iri'l  fnrlt>.  llie  HlngiiUr 
fr'aluro  of  \h**^  iai.inds  |v  ilmt  the  wall*  >r«  a  fool  or 
more  below  the  wat«r.  When  Uiey  wflrohiiiU,  tbey 
wer«  evidently  abom  the  water,  and  cona««t«d  with 
the;  nuUnlnnd;  but  they  bavo  gradually  sank  until 
tliG  sea  has  risen  a  foot  or  more  aroiiiid  them.  The 
tiallrei  on  tlie  iaiand  do  not  know  wln'n  thi^iK  works 
w«re  hnill:  ll  ia  »o  tar  back  In  thi;  past,  that  Ihey 
have  even  no  tradition  of  the  siruetu!-i».  Yet  the 
works  show  slfftii  of  jtttAt  skin,  and  certainly  prove' 
thnt  who«vi<.r  hnik  Llinm  kiiirw  tboroDgtily  how  to 
iransport  and  lilt  heavy  bioL-ki  u(  stone.  [Tp  in  ilie 
mountains  of  lhe  Inland  ihi'.rv  is  a  <|iiarry  of  the  name 
Viinl  of  stone  Ihat  was  used  In  building  the  wall 
about  Ibe  IsIbikIs;  and  in  tiiat  quarry  to-day  there 
lire  great  blockn  of  stunu  ihnt  have  iMeii  bawn  out, 
n'ady  for  tmniporUtion.  Thfl  natives  liav«  no  tn- 
dltlon  touching  tlia(|Uarry.— who  h«wed  the  ilono, 
when  It  wa»  done,  or  why  t!ie  work  ceaseil.  They 
are  In  greater  ignorance  of  the  great  phenomena  thai 
ace  going  on  alK)ut  them  tlukri  the  whib;  man  who 
tiinclies  on  thi^ir  islund  fur  n  fi'w  hmm  fcir  water. 
There  is  no  dinibt  in  my  mind  that  the  Island  wM 
once  Inhabited  by  an  Intelligent  nee  of  people,  wbo 
built  the  temples  and  forts  of  hiiavy  inasoury  on  the 
high  bliiflH  of  Ihii  ■hort!  of  tho.  Utand,  and  Lliat,  as  tlio 
Iniid  gradually  «ii)>«M«d,  ihe-w  bhiffs  became  Inland*. 
Tbvy  stand  to-day  with  a  aolld  witU  of  stone  arotind 
'hem.  partly  submerged  in  water. 

—  J.  Horodln  describes,  tn  lUe  journal  of  the  Boyal 
microscopical  noeiitty,  wliul  he  Iwlievi-s  lo  bo  tbo 
long-sought  pTirc  ehlnrophyt,  He  obtains  it  In  a 
cry*tAlllne  form,  by  slow  evaporation  of  an  alcoholte 
solution,  thoui;li  b«  hna  not  y<M  been  able  lo  IsoUte 
thu  cryal«is.  They  are  doubly  rcfrnctlvu,  giving  a 
iKiaiitifiil  gretui  shiien  In  polarixed  light.  Tbeir 
phydlc.il  pn.ipiirlic*  ililler  from  thoM  of  the  dark* 
green  (.Ty»lals  of  hy]x)chtorlne  hitherto  obtalnsd. 

—  Amcrkan  nuilogiita  will  be  inten^stcd  to  learn 
tvUnt  Is  to  become  of  lhe  i^rcai  eoUccUons  in  Cen- 
tral-Amnrkan  onillhulugy  :uid  entomology  amaMtd 
by  Messrs,  i^nlvin  and  fiodmnn.  A  rccirnt  nol«  Id 
.Volurc  announcci  that  a  part  of  It  Is  already  given 
f}  the  Uritlsli  nniseum,  and  Uiat  lhe  rest  U  to  follow. 
One  collvclion,  preaenLad  on  G«riaiu  conditions  not 
Bfteclfled  by  yattrre,  comprises  the  onliro  teriea  of 
American  birds  bKught  together  by  those  g«ntleni«D, 
uumbcring  upwnrds  of  twenty  thousand  spoelmens, 
and  iliuitratlug,  mure  Ihao  any  oUicr  collrction  In 
oxlstcnns  the  lifc-hlsiory  and  geograptilcitl  dtatri- 
bntion  of  the  bird*  of  tropii.'al  America.  Ko  labor  Or 
expense  has  ticcn  spared  in  the  formation  of  lUl 
splendid  grvmp  of  ornll  ho  logical  rarities.  Tbe  otber 
gift,  wbtch  it  iincundllluiial,  comprisi-s  a  very  Am 
collection  of  ('enlral-AniArlcATi  C'oloopt<^m  uf  tli« 
facalliesof  Ciclodelidae  and  Ctirabidae.  It  cuotoim 
DCS  species,  and,  moreover,  T.UTS  examples,  of  which 
more  than  four  faiindrcil  arc  lypi.-:i  of  new  sprclis 
described  In  the  work  entitled  'Ulologia  Ccotnli 
Aniericsna,'  now  in  course  uf  puhlieatiou  bj  lUtmn. 
Salvin  and  Uodmsn.  To  this  coUttClion  will  be  uhl- 
raaleiy  ulded.  by  gift,  the  rcmalBlng  faraiiim  »f 
Colcoptera,  with  other  entomological  speclmetu. 
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COMMENT  AND  CRITICISM. 

Thb  NouisATJos  of  Hou.  Normiin  J.  Colc- 
inau  of  MisSuuri  to  be  commidsionctr  of  agri- 
eiiltiire,  if  it  is  to  be  taken  as  Ibe  (^xprexHion 
of  n  distinct  policy  on  the  part  of  tin?  new 
atlruiiiisti-ation.  shows  that  no  raflicnl  change 
ill  ibe  status  of  the  ilctmrttnciit  of  agrJcuUnn: 
is  to  lie  looked  for.  Ihv  Btlcctioa  in  itftclf  is 
a  comineiiriablo  onp,  Mr.  ColemHn  lias  for 
\ears  been  one  of  tlie  promiiieiit  agricullu rials 
of  tbe'lMisdissippi  vnlley,  nod.  so  far  a»  wc 
know,  is  well  fitted  l>,y  his  kiiowlcdtic  of  prac- 
tical Bgriciillurc.  and  Itis  experience  of  men 
and  affnlm,  for  the  [)Ositiou  to  wbiob  tie  bas 
been  nomjnatetl.  We  belk've  he  « ill  vouiparc 
favorably  witb  pruvious  commissioners.  Bnt, 
whfllicr  Mr.  Coleman  be  better  or  worse  than 
bit)  piedeoeasors,  tlic  difference  is  in  degree. 
Wc  do  not  iuulcr»itn.nd  that  he  lias,  or  claima 
to  have,  any  special  and  iiiLiniatc  acqiiahitftiip^_' 
with  tlt«  Hdencc  of  aj^ricnltiire,  and  we  do  not 
anticipate  that  niulvr  biiii  the  department  «ill 
be  ossenliiilly  Other  than  it  has  been.  Itti  or- 
ganization as  a  Bciontific  bnrenu.  with  a  tech- 
nical expert  .^t  its  bead,  na  advocated  in  n 
recent  number  of  Science,  is  apparently  as 
remote  as  ever. 

TilE  IMMEDUTR  elfeol  of  a  inoptinj^  of  tho 
AmGriea.n  aaaoclatioii  for  the  advancement  of 
RCicDce  is  a  large  increaae  in  Its  uiembei-shtp. 
not  only  in  tlie  plncc  wliidi  offers  its  lioBpitali- 
ticB  any  given  year,  but  also  in  the  whole  sec- 
tion of  which  the  place  U  a  oBntre.  Thus  the 
meeting  in  Pliiladelpbia  last  year  not  only  in- 
cnwweci  the  membership  in  that  city  from  5G 
to  150,  hut  spread  its  Influciiuo  into  the  whole 
siirronijding  regiou ;  »o  that,  whereas  a  year 
ago  there  were  in  I'ennaylvaiiin  only  1 1 1  inem- 
b«r»,  there  are  now  261,  while  the  meinber- 
sliip  in  New  Jersey  has  also  ina-cnsed  (Voai 
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50  to  73,  —  a  total  Increase  In  these  two  states 
of  nearly  the  entire  advance  which  was  made 
in  the  liat  of  menibf mhip  of  the  itsHociatiuii  for 
tlie  pnst  year.  It  tjow  iiuiulrcrs  2.347  mem- 
bers, against  2,01 1  last  year.  The  uieinbership 
in  Philadelphia  is  thus  at  once  raised  1o  the 
first  rank,  in  which  only  Uivee  oilic*  may  claim 
ahigher  place.  —  Xcw  York .  with  171  ;  Boston, 
with  l&l  ;  and  Wasliiiigtuii.  with  155  members. 


How  long  tbia  uiembersbip  is  retained  ia 
such  places  soems  to  depend  largely  npan  oir- 
cumalances.  Tt  maybe  noted,  however,  that 
in  no  place  where  thu  meeting  bus  been  held 
since  the  civil  war.  until  the  meeting  in  Boston 
(at  which  the  membership  was  at  once  dou- 
bled), are  there  more  than  two  citioa  —  Chicago 
(1868,  SO  members)  and  St.  Ix)tiis  (;iS7«,  52 
meinhers)  —  where  there  arc  now  more  than 
twcntj'-fivc  members.  In  foiirof  tbcm.  indeed, 
there  are  leas  than  ten.  of  which  Dnbucine 
(1872),  with  its  single  ineniber,  is  Uie  most 
strilcing  example.  With  its  great  increase  of 
membership,  it  is  now,  more  than  ever,  plain 
that  the  association  can  oi]ly  meet  in  cities  of 
(.-ondide ruble  aize.  unless  it  be  in  a  university 
town,  or  in  some  far-olT  place  wlicrc  the  ex- 
pense of  travel  compels  ii  smfill  attcndnnce. 
The  fJalting-off  uf  uicmberaUip  in  the  ciUes 
which  have  held  the  iiesociation  »inc«  it  grew 
to  enormous  pro[iorlion8,  has  not  been  wry 
largCt  at  least  tluiHog  the  past  year,  and  oSers 
great  hope  thnt  n  much  more  pc-rmnnent  in- 
terest in  the  associaliuu  is  secured  by  one  of 
these  meetings  than  could  ho  ex|«ctcd.  Thus 
Boston,  where  the  association  met  in  IStiO, 
gained  five  memljors  last  year ;  Cinciuoali  loet 
nine;  Montreal,  four;  while  the  membctahlp 
at  Minneajmlis  ruinaitied  the  luimc. 


We  have  scanned  the  list  witlt  n  view  of 
Ouding  out  how  largely  mcmhei'ship  in  the 
nssociation  is  influenced  in  amnlk-r  plaveii  by 
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snch  an  intei'cst  in  Bcience  as  U  indicftt«d  t>y 
the  presonct'  of  loc4>l  soiontifie  sociolicB  Rtroiig 
enougli  to  public  proce<!ding»  of  some  sort ; 
nn<l  the  result  appears  lo  b«.  Uial  theee  sucietics 
arc  uot,  to  auy  Hppi\'ciab1c  cxl«uC,  fecrler8  ol' 
the  ussociatioii .  It  ia  more  pi'obat>le  that  llio\' 
arc  ottencr  its  ohildn't).  Thus  Sun  Frnncisco 
Dtiitibf^rti  but  Roven  members :  Denver,  two 
onl) ,  losing  one  (luting  thv  pasl  year,  which 
has  witnessed  Che  piihlicntioti  of  a  whole  vol- 
ume of  pruceediiige  from  the  iocnl  society  ;  the 
gKat  city  of  Chieaj^o  has  hiit  thirty  iiipinhftrs. 
evPn  with  nn  increase  of  four  during  the  past 
jcar:  DaveniMjrt.  lo.,  hii»  only  two  ;  Albnnj'. 
with  ita  long-vatublishod  Albniiy  inMltiite,  only 
fifteen,  a  loss  of  one  during  the  year  ;  Kntlalo, 
witli  more  than  onv  society  Iluurli^iing  fmm 
time  to  time,  eleven,  a  loss  of  one  member 
during  Ihe  year:  PonghkcL-psie,  live,  u  loss  of 
one;  Troy,  twelve,  ii  gain  of  Uii««;  Wilkes- 
barre.  six,  n  gain  of  four  during  the  past  year  : 
MilwniikeR,  four,  »  gain  of  one;  Toronto, 
twelve,  u  gain  of  one :  and  Halifax,  N.S.,  a 
single  member. 

Univereity  and  college  towns  ore  very  gen- 
erally popreRcntcd.  but,  excepting  at  large  een- 
IrcR,  by  only  three  or  four  members.  How 
widely  dlBtribuled  the  meniherahip  lias  become. 
is  shown  by  the  aigiiiHcnnt  fact  that  no  Iusm 
than  A!)7  places  contribtttc  lo  the  list;  indlcHt- 
ing  clearly  that  the  aBseiubting  of  five  hundred 
or  a  thoHsand  Bcatterud  memliers  once  ayear, 
must  be  au  important  faclor  in  the  advance  of 
science  in  thin  cotintry,  fiu-  more  than  it  is 
possible  it  should  become  ill  such  a  country, 
for  instance,  &«  Knglaml. 


naval  manngement  Is  as  great  as  it  ever  would 
1»  under  anv  other. 


AMON(i  Rra.BNT  naval  orders,  wi-  note  that  of 
Reai'-Admirnl  Franklin  to  tlie  coiumand  of  the 
Enro|>eaQ  s^juudron.  That  this  able  officer, 
who  hai  been  auperi  uleudent  of  the  obsen'n- 
tory  only  about  a  year,  should  be  so  socu 
ratieved  of  his  duties  and  auigacd  to  auoltior 
sUtiOD,  will  be  a  tuotlur  of  regret  to  all  thoui: 
(Hcnda  of  the  observatory  who  hold  to  tliu 
belief  that  its  elUcieney  under  an  exclusively 


LliTTERS   TO   THE   EDITOR. 

UTiUr'i  nam' U  in  (mU  iQ*f 4  n^ulrtd  at  pno/  if  9^^  f^U^ 

Tbe  oamlvorooB  tiabita  of  tta«  Rodentta. 

In  recent  oumbent  of  Stl«nct  Mreral  otwemn 
have  spohen  of  ibe  habit  [n»m«miI  by  the  miukrat. 
Flb^r  ilbelbicm,  of  feeding  upon  certain  nuSMli  lo 
be  found  at  Ua  plocos  of  ivsort,  Aa  already  t«f«md 
to  bj-  one  of  ttioKcoutribatorn,  inXancei  wvrc  brouebi 
npbefari!  li^QUioloElcal  andAlj  of  \Viuiliiii{[tcin,  k  itit 
naocli*  ago,  of  tlifir  iIiMtinivinij  fur  frxKl-purpnsM 
carp  in  Ihu  carp-pondn.  I  wUh  Lo  t-ntrr  hun:  but  on* 
aUillLiunul  cliai^u  agaliiBi  lEib  aninial,  wliicb  baa  brcn 
tlie  aubJRCt  (if  tu>  iitiicli  abiiae  latelj.  Several  tean 
lip,.-,  wL«ii  I  llv<;J  iu  a  town  altuuinl  upon  Long 
loUnil  bmiiift,  I  saw  upon  a  namber  of  oecasloiu, 
when  <-j>llectlng  during  moonllgbc  nlchla,  mnskraii 
swimoiliig  alang  tbe  iione  wb&rves  wtwre  tti«  ililp- 
piiig  nioorod.  It  never  struck  me.  hoveror,  that  the; 
wore  In  acarch  of  food,  until  I  obaarv«d  onr,  oo  od« 
occasion,  dive,  nnd  return  in  amomeDt  U>  tbs  SUiIm* 
H-iih  n  lish  in  lis  tmiutb  toiua  Sve  or  six  tnebea  long. 
I  unii'il  tliu  atiimui  hi  Die  act,  and  >eeure<I  both  bb 
anil  rat.  Tbe  former  proved  to  b«  a  specimen  of 
Oadua  tonicod,  ~a  flab  wblcb  in  early  wliiierawin* 
eluggislily  iklong  eh'iv  to  Ibo  wliarvea  in  those  lati- 
tude, and  one  eiuily  captured,  1  imagine,  b;  such  s 
goorf  «wimmpr. 

The  inuitkritt,  liowi'ver,  ilo«s  not  stand  alone  In  this 
pattlnilHr  |>nip«nslty  lunoni:  the  Itodenlla.  Wbil0 
collectinK  >>rar  Fort  Wlntinle,  N.  Mcx.,  a  few  days 
oKD,  1  WW  «o  farlunat«  aa  to  capture  alirc  a  spec!- 
men  of  Besiwroinys,  of  wbat  speci«i  I  aa  uot  posi- 
tive ss  yet.  Tbis  truly  beautiful  llUle  animal  was 
tal«?n  from  tia  nest  in  a  tree  in  the  Inunedlate  rieinlty 
of  sereial  lodxes  of  Neotoma  llorfdana.  Ou  airiTlnic 
lioiur.  Hbuui  niebcfall.  It  was  oonalgned  to  a  wooden 
box  hi  my  slud>'.  3Jy  work-table  la  this  room  waa 
covered  with  thinpt  fnmiliar  to  thos*  who  are  ac- 
(titalnc(?d  with  thi-  doings  of  a  naturalist  in  Iht-  B«ld. 
Ami>ii|t  tbitin  wan  n  vrM>el  containing  eoArse  corn- 
meal,  HSi'd  Ln  *l(JtiDiiiK  anlroals  and  binl*.  Near  this 
lay  ficHh  rtiieclmen.i  of  piue-linnets,  bhic  crows,  and 
Mvcral  ocber  birdt,  whlcb  I  Intooded  lo  i:onvcn  into 
skeletons,  Mjrll«sp«romy4  escaped  duHnx  the  nijibt. 
and  although  he  had  been  a  prisoner  buta  few  hours. 
and  prcanuiablT  not  hungry,  lie  ate  nearly  tlie  entira 
body  of  one  of  my  plne-llnneu.  ne^er  loucblits  the 
sanccrof  commcal  which  stood  Inuuediauly  by  It. 

Next  momlne  the  coatcnis  ot  Ua  stomacb  prored 
his  guilt.  Thir  inc«h-«sting  hablu  of  rats  are  too  well 
Itnown  to  eall  for  comment  in  this  connectUm. 

R.  W.  SaiTFKUIT. 

fort  Wlnnl*,  X.  Mri.. 
Uurcli  ». 


Mr.  Molville'a  plan  of  roaobiag  the  Dorth  pole- 

If  you  can  *|iiirr  tlie  kjiocp  In  your  joiinisl,  I  wnnld 
like  lo  makr.  »  few  corK'luitiiij;  remarks  on  Dr  Doas's 
crilic.inin  of  niv  pru|Mn(«l  route  loward  tlw  north 
t>o1e,  and  my  iDeory  thureon. 

\3t.  Boas.  In  hia  letur  lo  Setenev,  eomffaies  lee . 


kwan. 


Ilie  bard  i«iti|  fml  line  of  i^S^  north  Intiliid)*,  wlifirr 
Ui»  ke-c»p  1b  miprxMcd  to  be  flsetl  by  centrif  ngal  uml 
Dtber  foivFS.  and  imisis  oii  my  siiyliig  1  will  hnvc 
ft  HDOoiti  lc«-ciip  to  tnTcl  orcir  ui  ihe  pole :  whiti'eat. 
In  both  CMia,  about  *i°  nofUi  «nil  it  oimparatirrli/ 
■■MoLli  icv-op  are  intended. 

**  And  in  rwtiirniiig,  ho  inlrii<]it  to  iih:  tlic  Miutheni 
drift  o1  tlie  Ivr,"  «(o.     t  cpi-iik  of,  nnd  li^o-ti  iip<tn, 

IpnbaMlitira  in  my  lti(H>ry  Hliobvilior:  nnil  ilie  inil- 
liocu  of  wgmn-  iiitle*  nf  \cir.  UvM  drift  uiit  of  tlie 
Arctic  Oce»n  do  not  cuiiie  from  near  ilic  [Ktli-. 
Cftpt*.  Nares  M>d  Murkliani,  uor  miy  nw:  vl^f,  tiaa 
♦TM  Mfin  a  'pftlwi^rynllc  »«•  of  ice."  .Ml  tlie  itv 
•TW  wilnewM-d  by  ilin  j-je  o(  ihbii  lias  benn  '  broken 
loe'  or  dtlfiini!  'park'  o(  Imt  one  or  two  yean' 
KwUt.  or  at  ninfit  nf  lint  a  tcvr  ye«r»'  jirowtb,  tbnt 
kks  np  and  drifts  awHy  from  llw  oiitftr  iilgrr  of  the 
ictt-cap  undT  iliitcuSBion, 

Whll«  drilling  In  Uie  J«Min«lle,  ««  observed  a 
large  'uld-ilnw'  flo«  piece  (about  sixteen  mtlea  arCH) 
ihai  nilsNt  bar*  been  of  any  H'ge.  Ii  certainly  wu 
Ter7  niuch older  ibnn  aiivMirroundliif  Ice;  and  it  bad 
tlie  appc-nrance  of  whnt  ralehi  ba  iGnncd  n  /ti'-ceat  tbc 
pttoocryMJe  ie•^-eap  niMtr  Ilm  pol^.  Itiitl.  hail  bnoii 
hrokAn  off  f»rih<>r  up  into  tb^  uppfr  *  fringe  '  nf  ihe 
an.  and  bul  drilinl  uuay. 

Thi»  llo«  piece  bax  no  lefi^rfiice  to  bi-rsi'  tbwt  nre 
iDade  upon  llie  Und.  and  lake  n-^r,  lo  furm.  Imii  in 
ltt«  ice  of  the  tnll  aea.  Hard  as  liulninile.  und  of  [lie 
dead  color  of  marble,  il  nug  entirely  different  frfun 
the  pack  and  Uno  iee  of  "O"  fir  *"  north  l.itltud'.-. 
Thla  to  on«  more  rennon  ivtiy  I  Ixriicve.  iliiii.  n*  we 
prxiOMid  toward  the  poU  north  of  .Sfl".  we  Mioiilil  find 
ibc  diiipnt<Hl  ic^-cap  ronn<^l  of  tlii*  oldnr  ice. 

l>r.  Uoas  fay.  that,  "if  it  L-nn  be  proved  that  an 
}q»  emp  cannot  exist.  h'«  |tiiy]  plan  miiit  needi  fall  to 
IriflcCB.  .  .  .  No  doubt  (lie  oeiitrlfui>al  pull  at  a  cer- 
tain parallel  will  be  e>|iial  on  eveiy  meildlA])."  eie. 
Bdt  iha  very  mile  of  Ice  that  Dr.  Buns  depends 

»Ctpon  to  pull  the  ice-tap  from  ii«  place,  and  liurl  it 
down  toward  tbc  «]ualor,  is  just  tbo  mile  or  mtlci  of 
Ice  that  break  away  from  the  ici*-(utp  IvMaiiM  of  the 
wenkm-^x  of  ilio  icn  ai  the  (rin^t;  ami,  an  II  break) 
awBT.  ihecaprf^ain*  it«  ei|uilibriiin).     Wheitirr  ilif 
siratxlli  uf  llie  Ice  at  the  pole    will    wltbitand   ilm 
c«ntrifti|[iil  force.  teuilliiK  to  carry  It  towai-d  tie  equa- 
tor, will  Atpend  npofi  the  veJoeity  of  tliat  for««,  and 
the  MBonni  of  hold  and  the  number  of  holdn  tlio 
uUnda  bavD  iipon  the  cap.  as  wall  u  lli«  Gant»tidin;t 
cunnnw  and  oUwr  force*  that  are  coniiniinlly  al  wur 
wiUt  rnch  other.    And  I  do  n^t  cnnrnlr  thai  iny 
at^incnt  referrinK  to  an  equal  pull  (comparative  and 
then  equalized  again)  by  Ihe  centrUitgal  force  cannot 
b#  ualntatned. 
H       Kven  tltoucb  all  my  tbeoile*  fall  lo  Ihe  groimd.  I 
H  ata  doing  )usi  wbal  Dr.  lloa»  wntiia  his  readers  to 
^B  belieY«  t  am  not  doins;  that  is,  1  am  not  depending 
^B  opOB  toy  theorfet  alt>nc  for  my  tcbrtnc  of  advance  to- 
|V  ward  the  pole,  but  I  am  depending  upon  tbr  l«9>on« 
taught  by  'former  experientn^,'  and  'not  on  vague 
thnorit-t. 

I  pr^KMe  to  go  l>v  way  of  FranK  Joaef  Land,  for  the 
rCMons  dial  it  la  ilie  n uri lie m must  land  known  ou 
the  tace  of  the  earth ;  il  la  readily  ac«4MlbIe  every 
TMi:  retreat  from  thin  land  is  anre  nnd  aife.  By 
ibla  routo  alone  are.  we  rnahlod  lo  hold  to  the  land 
lo  the  fanhc»t  point  north,  and  I  wnnid  not  leavp  thp 
bund  at  oil  if  it  rxti-iida  all  thi;  way  W  the  pole. 

But  If  it  do«s  uot  cxtviid  all  the  way  lo  Uie  pole, 
tbMi  1  OuM  take  iri  Ihe  Ice,  over  which  I  beliere 
I  will  have  eosy  tracelllng.  eoinpare^l  l«  that  Houtb 
nf  SO^,  where  the  motion  U  greater  than  toward 
the  pole,  and  where   moil    of    the    obscrraiiona  of 


tliG  Ice  conditions  have  ti««n  matlv.    AU.  aJt  el»  is 
tbdory. 

I  bikvn  nodi-nIre  to{;o  to  the  Amlc  to  pftrlnli.  It  la 
my  kiioH-l-FilKit.  founded  on  |>rr*(ttial  rtperleoc**  and 
lliat  of  oibtrii  Ibacl  liaveNiiidiml  Inlenily.  that  mahea 
nte  li«llrvi-  that  I  ran  so  to  the  Dole  via  Pranit  JoMf 
L^iid  with  a  s^^'ater  degree  of  Mtfcty  than  by  any 
other  rimie.  and  fAn/  t'(  ia  /Jle  f'rHle  o/  the  tuiurf. 

I  thank  Dr.  Boaa  for  hla  oourtesy  and  worda  of 
praiae.  I  do  not  clasi  liim  wlib  the  narrow-minded 
obatructioninti  of  whom  be  iipcaks:  but  I  cannot 
aarec  witfa  bU  hair-split  line  ar^nmcnla.  or  his  hard 
nti<l  fa*t  lines  of  d«tnarcnlioii,  in  which  he  insists 
that  my  Iheorlv*  are  bated  on  erronisoui  data,  or  in 
oppoHlilon  to  the  atuidard  auiliurlticH  of  the  day. 
Ukorok  V,'.  Mki.tii.lk, 
Chi^  mninerr  V.S.  navf. 

Coltunnar  etmotme  la  aub-aqueooa  olay. 

Dnrins  the  summer  of  ISXJ.  in  Ihe  riclnlly  of 
>[cRomon«c,  I>unn  county.  WIk.,  t  was  foriunatc 
enotii[h  Co  see.  while  It  waa  itiU  frcth,  a  deep  railway 
cut  throtiph  the  sub-ar,neouji  day*  which  ovct«p(«ad 
that  re^-ltiii.  rejLehlnv  up  to  eonaidernble  altltxidei 
atHivr  the  Red  Cedar  Itiver.  J'be  cut  wa*  somelhins 
leM.  Ihati  a  hundred  feet  above  the  stream,  and  b«t- 
tneeii  twenly-fire  fcK  and  thirty  feel  deep.  Be- 
neath thr<  shallow  soil  wiu>  a  «tratuni  of  dialinctly 
laminated  broKn-yi>llow  rliiy.lnam  about  ten  feet  in 
thlckn<>M<.  B(i|iealh  Ihiii  was  a  ulratum  fjf  i-Iay  of  a 
pecnliar  grerniuli  hup.  alaii  dlBtitu'lly  laminaied, 
and  thnnigb  u-liii'li  otx'asiniial  nandy  |)artini{t  weie 
traccalde.  TIil»  airatum  was  about  flvc  feet  in 
lliickneu,  and  was  followod,  in  desceudiniE  ''fder,  by 
stratified  sand,  which  extended  lo  the  bottom  of  the 
cut. 

In  Ihe  fwcond  clay  straintn.  i-eckonlni:  from  the 
top,  columnar  Btriiclum  ivns  boat itl fully  developed. 
Not  only  was  thin  itrucinrc  conspicuous  as  aeon  in 
the  nearly  vertical  face  ot  the  cut,  but  several  of  the 
hexagonal  coluinnn  had  Individnally  !>eparaled  from 
the  otben.  and.  after  falling  a  numlier  of  fi.wt  from 
their  natural  putltlon.  ntlll  t>reierved  their  integrity 
aa  they  lay  at  the  bottom  ul  the  ■:uu  Th«  luluiiuta 
larled  in  diameter  from  t«u  to  fifteen  it  aiatetta 
locheB.  They  w«n>  uniformly,  but  not  regularly,  sJx- 
sblnd,  and  ciuld  bo  dividiv!  caxily  acmae  tbelr  longer 
Hir«.  parallal  to  ilii^  Iteddtng  planoa,  so  that  eaeh 
i-oliiniii  wai  !wpar»bl<-  intii  re|[ular  •ecLions.  Wheu- 
rver  ibiH  parthiK  waj^  oinde  (and  the  experiment  wn* 
repeated  tvreral  liinesl.  the  uppothi);  aurfacca,  after 
!i«'paratlon,  were  never  plane,  cml  alwiyx  showed  a 

freator  or  leas  enrvntiire.  convexity  fltiliig  eonearlty. 
r  my  memory  serves  me  rightly,  the  convexity  wm 
at  the  lower  cud  nf  each  acrtlon,  thon|;h.  unfortu- 
n&lely,  I  find  itolbint:  in  my  notes  on  this  uolnt. 

Anotlicr  interratitis'caturc  was  obdcrvablo  on  the 
crou-iection  nurfsees ;  vix.,  a  diatinctly  eoncenlrie 
mmcture.  This,  in  some  cues,  was  very  connpicii- 
ou>:  III  othera.  to  be  discovered  only  ou  cIom  intpnr* 
tloi).  Ill  more  than  one  case,  the  concentric  Ilnea, 
which  wcm  real  elracture-Uucs.  and  not  merely  lines 
of  coloration,  wore  aImo*t  contiunou*  around  the 
C'dumti,  Init  tliny  wore  mure  (■■iromonly  onrnvwhat 
in lorritpii'd.  Tlie  ooncwntrie  lino*  uvri!  ^nnrally 
vory  iiumei'uiiH.  and  tben^fore  dumbly  ajiprnxiinate, 
and  more  commonly  best.  ileveloriKd  Jual  alxiut  tbc 
centre,  or  else  uear  the  exterior  ot  the  column. 

Ibis  etructnre  would  ni^em  to  be  an  additional  eon- 
flrmallon  of  the  hyiKitheala  which  aacrlbes  eoluinnar 
structure  to  concrvtionary  action. 

IMi'lt,  Wl«.,  UMrchU.  R.    D.   t^ALt»BUBT. 
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PERIPATETIC  SCIENCE  TEACHWV. 

\  VESt  intei-eHting  ex|)erimeDt  U  lieiiig  tried 
in  Binning  hum.  bv  way  of  slionriiig  wilti  wliat 
good  results  science  can  ■«  taiigbt  to  quite 
^'OHDg  chtldi-cn  by  a  teacher  wb<i  goes  ftoni 
ecbool  to  iwbool.  .ind  tins  hSu  ap|tarnUis  cnrrieij 
ufoiinci  with  liini.  Tberi"  is  tiutiietbing  very 
AiDUBiDf;  lu  :in  Ainvricaii  — it  would  hp  hard  to 
«*y  ntftctlv  why  —  In  the  description  given  in 
Jfolurt  of  a  ■  »troof{  youth  '  drnf^ging  Ihroiigb 
the  city  liix  '  bnnd'Oart '  biden  with  H[i|mraliiti. 
and.  wb«n  be  reucbeo  a  M-hool.  unpftcking  it, 
spreading  it  out  oii  a  table,  nnd  retiring  at  the 
luoRient  the  demonstrator  »tvpB  in.  But  nfter 
eujoyioc  tbv  locul  color  of  tlie  picture,  it  may 
be  well  to  ask  onrselven  wbeiber  Ibe  plan  in 
not  a  )tood  one.  and  deserving  nf  iniilalloii  in 
onr  own  public  acboola.  In  thia  country,  no 
fonn  or  »ciDRC<-teacbiiig  im  iLtrodticcd.  n^i  a 
geDcral  thing,  below  the  bij^li  acbool.  The 
Biriuinghatn  course  in  given  to  children  of  fVoin 
ten  to  lliirteen  years  of  age.  One  leasoii  fort- 
nightly, of  about  forty  minuter'  duration,  is 
given  in  the  (Iftb  atid  higher  standardii  in  each 
school.  Between  llie  visit*  of  the  scieiiw- 
demonstrator,  at  least  one  leftaon  la  given  ro 
the  claxs  by  the  tenchera  of  each  ftcliooi  (ns  u 
rule,  bv  a  teacher  who  wa»  prestcnt  at  tliv  de- 
nonsl rater's  leaaon,  and  who  took  AilI  doCcb  of 
it),  and  a  written  examination  in  Ilie  subject- 
matter  of  ihe  le^oii  i»>  alao  beld.  Most  of  the 
iip(jnralii»  in  of  the  siii)|)lc8t  fomi.  and  ao  made 
that  it  can  be  taken  to  pieces,  and  examined 
ill  detail,  by  llie  children.  Much  of  it  Sir. 
[larriauD  lias  bim«(<ir  designed  ami  had  made 
for  the  pur|H>«e.  Ilia  plan  is  to  prcpnrc  work- 
iDg-nMHlels.  |>ifliirc6.  and  diiigrama  of  jHiriips. 
instanct- ;  to  have  the  appiimlns  ananged 
tlio  table :  nnd  to  draw  from  U>e  boyx  nlint 
thev  know  about  piimjui  before  telling  them 
anv  tiling.  He  then  shows  tbcm  the  working 
of  the  macbiiic,  csplatus  iL»  principle,  and  re- 
minds ibcm  of  other  instances  in  which  they 
have  w?cn  Ibe  same  principle  al  work.  Before 
lie  coiueii  to  ibvm  again,  tlie  regular  leacher 
goea  over  the  ground  onoe  more  :  and  tbi-o  the 
Im>js  write  out  what  they  have  leanieil,  and 


make  drawings  of  tlie  objects  fVom  mciuory. 
Some  of  tJte  pai^ers  which  we  bave  aeea  showed 
a  remarkable  degree  of  iotelUgent  i*oinpreben- 
ftioii :  and  oue  nf  the  moat  interesting  cases  in 
the  education  department  of  the  London  bcultli 
exhibition  wn.-^  that  which  contained  a  »vt  of 
mi-cbnuical  appumtus  made  by  \he  boys  at 
Imiiic  uitli  no  Itetter  tool  tlinn  ajnek-knife. 

Tlio  cuurse  extends  over  three  yeara.  For 
ibc  last  vrnr,  the  ayllnbiis  i-uvers  Uie  me(.-han- 
icat  jKiwei's.  liqnid  pressure,  the  parallelogratn 
of  forces,  and  the  iKirallclogram  of  velocitJca. 
The  second  year  is  devoted  to  food,  and  to 
ttic  wuniiing,  cleaning,  uud  ventilation  of  the 
dwelling.  The  topica  discii&sed  in  the  eighteen 
Iccturea  of  the  flret  year  arc  not  those  wbicb 
we  Hhonid  exiTcct  to  find  in  a  coiinte  on  me> 
chanics.  The  second  lecture,  for  insLauce.  ia 
devoted  to  the  human  iKxIy,  Its  stnicttire,  atid 
the  u&e  of  the  microsoo|%  :  and  on  succeeding 
daya  arc  diBciiMKwl  oxygen,  hydrogen,  nitro- 
gen, amyloids,  albuminoids ;  the  oompoaition 
of  milk,  eggs.  etc. ;  wool  ns  a  iiiiiteHal  for 
clothing;  hanl  and  soft  water:  the  skin  ;  and 
»oap  and  soda. 

There  are  two  distinel  features  in  the  Bir- 
mingham plan  H'hote  merita   need  to  Iw  di»- 
cuRsed  .separately .  —  teaching  aripnce  by  mean* 
of  a  single  teacher  and  act  of  appliances  for 
acveral  achoola.  and  teaching  it  to  veri,*  Toong 
childreu.     With  regard  to  the  latter  ipieBiion, 
we  shall    have  tometliing  to  say  at  another' 
lime :    butt  whatever  one   may  think   about 
UlLsiug  children  (en  years  old  with  such  bard 
tilings  us  amyloids  and  albuminoids,  ihero  iB-| 
no  doubi,  that,  if  it  i»  to  Ije  done  at  all,  it  cai 
i>c  done  beat  by  a  peripatetic  teacher,     (iood 
nciciicc-lcachers  do  not  grow  on  evciy  bti»b : 
aud,  when  one  has  been  found,  it  is  ii  pity  not 
1o  ii^e  him  wilh  as  great  economy  as  potssible. 
Few  of  llie  leachcra  now  in  grammnr-whool 
have  received  iiny  scientific  instruction :  atU 
le.->s  have  Uicy  b«en  able  to  ac<(uire  the  metli* 
ode,  which  are  far  more  fm|x)rTaiit  than  (he 
fActK.     The  attempt  m  teach  tlie  tcacliers 
tnoMC  would  probably  not  \k  very  aucoenniL* 
There  nrc  oompuralively  few  growu  |>cople  who 
can  go  back  to  the  child's  delight  iu  nakiiij^j 
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queaooDS  or  th«  ttiingg  Uieins«Ivf».    Tlipy  do 

aoi  care  to  jiiill  Ihe  <1oU  or  tbe  toy  to  [licocs  : 

Uicv  woulil  mtlior  ^>e  told  vrliat  it  is  iiiadc  of 

than  tAke  tbe  trouble  to  examine  it.     'I'hc  ele- 

mvDi  of  aiiiosit^'  Hcems  lo  linvp  beoii  orlucatM) 

out  nf  tlietn,  aiul  tlieir  only  idea  of  tencliitig 

rlctnentaiT  science  is  to  ^vc  the  eliildrcu  oa 

inuny  faetn  m  ptmnjlilf  about  things  wliicti  they 

know  only  by  their  4eBiiition».     Until,  llieii, 

Btbc  pn-flODt  )iappy  gencrfLtion  of  children  has 

M  growB  up  atid  become  ready  lo  teadi  science 

W  tiy  scientific  iiiutlicxls,   it  eeeiiis  vvideiit   tlial 

Ibe  pI&D  of  itiii«ratjt  teaching  baa  much  to 

ootntnend  It.     It  h  a  plan,  iiioi-oover,  whose 

idTODlflgea  ought  not  to  be  ronfined   to  the 

^ammar-sehoolii.     Insleml  of  pulling  u  single 

PYcrworkc<l  tencber  in  charge  of  nil  [jossible 

tcieneeft  in  n  bigb  school,  specintiau  might  Im> 

found  who  wodld  go  fiom  iifliool  lo  school, 

an«l  carry  nitli  tbem  an  enthiisinsDi  <rbicb  it  is 

impossible  to  feci  for  a  veiy  wide  range  of 

sabjcota.     The  Johns  Uopkios  univeraily  baa 

airesdy  ie«ed  the  excellence  nf  the  mollioi!  for 

higher  schooU  of  learning.     It  ia  not  impossi- 

l>le  that  tbe  siiinller  colleges  would  gain  by  it 

if  tbey  were  to  udopl  the  plan  of  making  occa- 

Iktontil  «xcbaDgea  among  their  profeMors,    Jd 

Hm)  oUier  way  eoiili  they  ao  enaily  secure  tbe 

BBpecislizatioQ  which  is  necessary  fur  ttke  besL 

teaching. 


m  ESTdfATE  OP  GENERAL  fJOftDOjWS 
SCIENTIFIC  CHARACTERISTICS. 

In  our  eagerness  to  honor  a  hero,  there  Is 

«»Bie  danger  that  fJordon's  fame   may  suHcr 

[tt'iuiK^irary  injury,  and  that  hia  clinrailer  and 

[the  natnrc  of  hU  deeds  may  hn  seriously  rais- 

niidcriiluod.     The  popular  notion  »ccm9  to  be, 

that  he  lived  in  a  slate  of  uiyslical  exaltatiou. 

and  won  his  strange  suc(>eaHcs  b}-  jmwers  and 

proccBSe^  iiicouipTubeusible.  if  not  Mijivruatu- 

ral.     Recent  wntittg   about  him  litis  dnelt  so 

particularly  U[K)n    his    religious    fervor,   and 

loooh  of  it  has  been  so  intemperate  and  in- 

dtflcrhninating,  that  it  Is  not  strange  ibai  notne 

tballuw  pnmphleieers  should  have  classed  hiui 

with  tbe  prophets,     lie  was  a  hero.     Uceides 

that,  be  was  a    highly  educated,  disriplincd. 

and  pnJDStakingofncer.     He  inherited  military 

talent,  and   love  for  bi«  profesMiion.  from  gen- 

Lerstions  of  soldier?,  and  he  was  trained  in  that 


tliorougbly  scienliflc  corps,  the  Royal  eiigi- 
nnerti.  For  the  first  three  years  of  bis  service 
under  Ibc  khedivu,  he  kept  careful  itincraiiea 
of  all  his  marches,  and,  being  n  Rrie  topog- 
rapher, he  made  solid  contributions  to  oar 
knowledge  of  the  geography  of  the  upper  Nile 
ooiiutry.  I  have  before  rac  a  dozen  aketeJi- 
mapa  of  the  oiguatorial  eountry.  drawn  by  bis 
own  hand  with  uncommon  skill.  He  was  fond 
of  illustrating  hia  letters  and  memoranda  of 
liistnictions  nitli  geographical  and  topographi* 
caJ  sketches.  He  was  minntely  careful  in  hia 
arrangenienta  for  solidifying  and  extending  his 
oommunirationa  and  {wsitions.  fertile  and  in- 
genious in  applying  his  knowledge-  If  we 
ever  learn  the  details  of  Uis  defcnec  of  Khar- 
turn,  we  shall  probably  he  as  much  aaloai8he<l 
by  its  meebanieal  side  aa  by  iLs  higher  intel- 
lectual and  moral  (jualitics. 

From  the  beginning  of  liJs  career  before 
Stevastopol,  "'  He  had  a  personal  knowledge 
of  thfi  enemy's  moremente,  such  as  no  other 
officer  attained."  His  knowledge  of  tbe  peo- 
ple of  tbe  Sudan,  of  tlioir  sheiks  and  fakirs, 
and  of  the  Egj-ptian  officers  scrrlng  there,  was 
remarkable.  Me  had  gieat  cnpadtj  for  detail ; 
but  hix  mental  procesAea  were  xo  rapid,  and  his 
perceptions  so  keen,  that  he  was  often  tliought 
illogical  by  those  who  could  not  keep  up  with 
him.  He  was  o^en  miRJudged,  too,  because 
be  would  not  bother  to  explain  all  his  steps. 

Far  from  Ixiiug  »  mystic,  he  was  wide  awake 
and  practical.  Th  Africa  and  in  China  he  was 
constantly  vigilant  in  keeping  his  powder  dry. 
'Vhe  clothes,  food,  pay,  and  sanitani'  conditions 
of  bis  soldiers  ncre  diligently  watched  over. 
The  inllrmtlies  of  temper  of  his  subuitliiuites 
were  well  understood  and  provided  for.  His 
ciunpnlgn  in  China  may  well  he  otndied  as  a 
shining  example  of  skilftilly  pintiued  warfare: 
and  his  scheme  for  the  better  government  of  the 
Sudan  involved  twelve  years  of  logical  and 
synlematic  development,  before  its  effert  could 
tic  Hilly  felt. 

Let  no  one  think  that  (lordon  mounted  bia 
camel  and  rode  into  the  desert,  or  seized  his 
atick  and  led  bis  rascals  up  to  the  moutlts  of 
the  C'hincnL-  cannon,  with  a  magnificent  but 
blind  faith.  He  wns  a  kiionou^  student  of 
Uie  problem  in  band,  he  had  a  keen  iuteltigenee, 
bis  judgment  was  prompt  and  necurate.  he  was 
patient  and  far-seeing,  his  will  wh.4  indomi- 
table ;  but,  aliove  all,  be  had  eliminated  himself 
entirely  from  bis  problem.  This  made  flordon 
great.  He  could  aee  what  other  men  could 
not,  and  <lo  what  they  dared  not,  because  he 
was  a<  uti'ielllMi  as  a  liiimnn  being  can  be. 

fl.  a.  Pmnrr. 
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T//E  ROUTE  FROM  &VAK!\  TO  RBRBEU. 

Tnis  route,  (wtimflted  by  General  Gordou  dur- 
ing his  rapid  passsgc  over  it  in  1>i74  an  about 
ttiH  miles  in  length,  and  found  by  >[aJor  PiotiL 
in  his  «ttr«fki1  reconnoiasancc  in  1876  to  be  ftbout 
^55  to  2C0  iiiiivs,  13  one  presenting  gi-cat  nm\ 
peculiar  dillicEiIties  to  the  marcti  over  it  of  a 
lat^e  body  of  troops ;  especially  between  Uie 
njoiitbs  of  Marcii  mid  November,  when  llie 
bent  U  exouBftive,  and  when  those  troops  mny 
be  required  to  deiil,  during  the  mart-h,  witli 
hostile  I'oires. 

Starling  nt  »ea-leve]  at  Suakiii.  it  ends  ai 
HU  ollitudt*  of  about  I.'J40  reot  uii  the  Nile, 
at  Bcrl>cr,  after  having  ntUiiued  at  ouc  point 
an  altitude  of  nearly  Jl,O()0  feet. 

In  its  cDtii'c  length  it  is  prnetlcalljri/or  a 
large  forc«,  a  barren,  trcc]c»)i,  waterless  Msect, 
but  quite  different  for  a  small  detachmeat  of  a 
few  hundred  men  with  tiieir  noo^s^ary  nnimals. 
For  a  lai^c  force  (say,  5,000  to  lU.OW  men) 
Lliv  water  used  by  uien  and  horses  must  in 
Hoine  manner  be  iransported  with  them  or  to 
advance  of  them. 

The  wells  and  water-liolcs  on  thu  whole  line 
niny  be  <.[iiii;kly  uanied  and  described,  as  fol- 
lows: at  about  i  mik>H  froiii  Suakiii  are  the 
wella  whit-h  furnish  water  to  the  town  ;  anil 
b*'re  a  good  supply  for  a  large  force  may  be 
liAd.  The  neM  wnter  ie  at  Kl  Hiindouk. 
about  9  milc^  out.  These  wella  furaitih  partly 
sweet  and  partly  hr&cliish  water,  suCRcient  for 
about  2.50  men  and  AQO  aiiimnli;.  At  about 
17  mile*  ont  arc  the  wella  of  O-Taoa.  with 
fniMicity  for,  aay,  2i»0  incn  and  their  horses. 
In  the  valley  of  Sinkai.  at  nbont  2^  miles.  200 
men  with  .'iOU  animaU  can  uitunlly  l>c  supplied 
by  shallow  wutur-Lo!e»,  which  are  euUcd  the 
welU  of  Ilamlioutc ;  and  it  is  probable,  that, 
by  using  uure,  this  result  might  be  doubled. 
Siukat,  nearly  1.000  feet  above  si-a- level,  was, 
in  former  times  of  pexev  and  good  govern- 
ment, used  as  a  su  mmor  reeideuce  by  tlie  richer 
merchante  of  Suakio. 

At  about  411  miles  flrom  Suakln,  the  wells 
of  Kiuihll  can  flirnish  good  water  for  a  fimall 
party,  say,  a  general  officer  with  his  stalf  and 
escort;  and  thenee  on,  no  water  is  found 
until  Wady  Harali'ee  is  reached,  nt  about  (14 
milei*  out.  Here  60U  men  and  »»  many  ani- 
mals can  drink.  Eleven  miles  further  on,  an 
efjiially  good  supply  is  found  at  the  wells  of 
.Salilaat. 

The  next  nujjply  worth  menUouIiig  is  the 
well  of  Abd-el-llab.  where  perhaps  two  bat- 
talions might  be  supplied.  This  excellent  well 
is  97^  miles  from  Suabin.     At  Kl  Ariab.  about 


1 18  milfs  from  Suakin,  there  are  Uiree  large 
wells,  well  constracted.  and  niriiiRbtn<;  good 
water,  in  qiinntity  lai^c  enough  for  two  or 
three  battnliona.  witli  a  fair  pro|iorlioti  of 
auimals. — a  strategic  point  which  should  be 
held  by  a  permanent  garrison  if  the  road  i^  to 
be  used. 

From  El  Ariab  to  O-Baek,  a  distance  of 
nearly  SO  milee,  no  water  is  found  ;  and  evea 
nt  O-Baek  the  supply  id  very  disapgioinLiDg 
lo  thii-sty  niarcbent,  since  it  iei  hardly  suf- 
ficient for  a  battalion  with  its  animaU.  .and  is 
often  bnickish.  Thence  on,  tbe  rouU?  is  in 
l>laTik  desert  until  witliin  six  miles  of  Berber. 

Thus  it  is  seen  that  on  tlie  eastern  hair  of 
the  rouU'  there  is  scant  supply  of  water  for  Ifce 
udvaneed  guard  of  a  .>>trong  division,  while  on 
the  western  half  there  is  practically  no  water 
nntil  within  six  miles  of  Berber.  Tliroughoat 
the  line,  mnuon  and  wagons  can  be  drawn  with 
little  dillicnlty  :  but  tlie  eaaleni  half  jMUfies  (h>- 
(jiiently  tlirough  narrow  and  tortuoiu  defiles. 
which  au  active  and  ictelli<;<.-nl  enemy  would 
render  extremely  dangerous  to  a  marehi 
force.  C  H.  STOXCrJ 


THE  ISLAND  OF  COXUMKL. 

Uvmvti  the  night  of  Jan.  2i  \a»i,  the  C! 
lish-commission  ste-nmer  AtbatrosM  waa 
cfaored  olf  the  northern  end  of  Uie  islaud  of 
Cosumel.  on  the  east  coast  of  Yncatan,  ami 
on  the  23d  steamed  along  the  western  sitle 
of  the  islnnd  lo  an  anchoingc  otT  the  village  of 


San  Miguel,  four  miles  (Vom  itsnoith-WMtcnd. 
The  nuturolists  went  ashore  next  day  in  two 
divisions,  — a  shore  party  and  a  seining  parly. 
the  latter  aided  by  men  from  the  ship.  Both 
were  remarkably  .weccjtiffid,  tbe  birds  collectol 


t 
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the  Only  tnaterial  ,\et  rxumiiictl)  conipriBiiig 

irte«n  new  M|K-c-ivH  und  two  new  9ti))-s|)i'cR'4. 

On  llie  y4Ui  tfae  photographer,  Mr.  .N.  It. 
Miller,  wius  sonl  in  the  .tU'ani-luitiich  In  rimt 
Uie   pliinlAtion  of  Mr.  J.    U.  Andn/p.  In   itio 

<ut)i<Tn  ^n  or  tli4!  iylitnd,  Mime  twelve  miles 
uvra.}-.  Mr.  MiUer'a  repoit.  wbicli  i^  furwarcleU 
with  Cajtt.  Tanner's  (notictrd  in  No.  11^)  de- 
scribes the  chores  ii»  gom'mllj'  low,  with  a 
iMtsbt^"  f-xc^ption  <'icc»imn;j  at  tlio  montb  of 
a   a-eck.  five  tnili'<i  from  Snii    Mignrl.  wliere 

le  ali<iTt-«  are  ImUl  enoiigti  to  nllow  vcsseU  of 


'llic  nntivcs  were  Ijrigitt  nitiUtUo  in  coin- 
ItleAioiJ,  with  long,  KtrnJglii.  coarse  1>lack 
hair  ;  m-alpr  and  imjiv  intelligent  Uinn  tboee  of 
liie  village  nf  San  Migiiel.  The  in«n  were 
Khort,  not  over  flw  fot-I  (bnr  incites  in  height. 
and  worv  scnntv  Haclc  benrdti :  tbc  womt-ii  wore 
neatly  dreMcd  in  Ioos4-  white  ^vd«.  'Iliia  ril- 
Inge  ilifitrpfi  (Vom  ulliei-!i  visited,  in  ilK  iiniwii* 
«l  ulMnli- 


ness,  ai)<) 
in  tlie  TNL't 
tliat     Uie 


■Vfe 


■■^'5^-'-'^ 


IMIIJt\    lltuil.e  n!l    TUB  tlUlltll 


cigbtv 

lOllH     to 

lie  iiloii^i<l(<   to  load. 

Ills  |)iirty  was  laiKlvd 

iliruu^ti   ilic   Hurf  oil 

tbe  hacka  o(  Imliaita, 

and  rwie  to  Mr.  Ati- 

«:1iixe'i>|ilflnt»tinn  njKin  ponicit.  tbroiiflli  «  (If  use 

forest  closwi  in  I'v  IiiloHadng  vines  so  ax  to 

«hut  out  the  FtDii,  and  agrteabfv  rvniiu-kiilili!  Tor 

tiie  a)Mi.*DCc  oT  Imzzing  in9rrt.<i.     Tlie  planUi- 

tloti  wasattoiit  n  mile  and  n   halT  s([ti.ir<',  en- 

dosed   liy  a  high  stonewall.     It  abounded   in 

liaiianatt.  jilanliiiaa.  pinc-a]>)ilf«i,  corn,  gioger. 

ornnges.  anil  lemons,  but  Beemed  tn  he  e-tre- 

lessiy   nr    ioelBctcntly   ctiltivate^l .     Tlie  main 

Ihiiim-   wa»  stone,  with  a  tbnlclied  roof,  aur- 

rofiiided    by   Ave    lai^e   sheds    arrangeil    in   a 

.Vear  by  van  a  entail  Imlinii  villu^^c  of  -ioiiif 
ttty  huts,  tint  ottly  thirty  fxinilieii.  The  hul» 
were  of  Uie  ordinary  single-room  ty[>c.  with 
bamnioi'lca triced  up  aj;ainat  Mie  roof  in  th>^  iliiy- 
liiue;  the  floor  of  cctneot.  raised  nixml  .i  fool 
rtore  tlte  groniid.  and  kept  senipulonoly  elean. 


cattle 

were    not 
nltovre<llo 
iiiilOOMt 
;iui  were 
po  aned 
II  l>    with- 
in   high 
stone- 
wallcd  en- 
rloaiircs. 
Some    of 
tlio  older  Indians  kiiewno  Span- 
ish, oml  all  were  ueqiiaintcd  with 
the  native  dialect. 

The  small  Itoman  -  Catholic 
eliiirch  of  the  village  bad  fnlleci  into  ruin  be* 
eaase  of  a  eiirions  ciRumslam-e.  Some  rc- 
marlcable  spiritualistic  manifesiiitiutis  bad  taken 
place  there  aeveral  years  ago.  and  as  a  coase- 
<]nence  ihe  whole  vilhige  bud  become  .t  conimu- 
nitv  of  spirUn-ilists.  !t  would  he  interesting 
to  know  Mlk-llier  Iliift  romnrkable  eonveraion 
was  the  result  of  missionary  effort,  if  there  be 
anv  such  among  ^plritiinli«ls.  or  arose  from 
indigeitoii.4  -  nLinifeslatioiis.' 

On  ilie  eiigc  of  the  village  nie  the  ruliia  of  a 
large  «triieinre.  niipiiosed  to  have  been  a  tem- 
ple, wUicli  lK>th  Indiana  and  whitea  declare  to 
date  beyond  tbe  Spanish  conquest.  Nothing 
definite  eould  Im*  learned.  Ivejond  the  legend 
that  Cortes  had  landed  there  rmd  destroyed 
iJu-  biiililia};  befui-e  going  to  tbe  mainland. 
The  ruins  oould  be  traced  over  alioiil  half  nil 
aei'e,  now  covered  by  large  trees.  Only  a  cen- 
tral lower,  or  [mrt  of  it.  in  now  standing.  lolo 
this  tiiere  is  but  one  entrance,  o|>caing  Into  a 
narrow,  vanlted  room.  Markings  wore  noticed 
on  the  pla.sler  covering  the  vMa.  and  stone 
hooks  eemented  to  llie  same.  Within  a  radius 
of  bnlfa  mile  are  tlio  ritina  of  man  v  alone  arches. 
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a«  to  wbicli  Uiv  Indians  decUi-c  that  the  islmiil 
wM  oufe  the  cemetery  for  the  npighboring 
mainlaml,  atid  therefore  will  not  Mov  ilie 
inoiiiidfl  to  he  cxjtlui-od. 

Siihaeqiicully,  near  the  lilliigeorSuii  Miguel. 
Mr,  Miller  oxainiiiecl  and  phologra|>ln'd  the 
riuQ*  of  an  old  ohiuch,  sur- 
rounded by  a  [jEivemeiil  of 
smooth,  (Int.  stonot;.  Mirefiilly 
laid  in  couiont,  hut  now  ttn- 


jSlF* 


cred  with  earth.  Tlie  intiuhiiantA  atiy  IhsL  tliiii 
pftvemcut  ext«nd!«  i'ov  hall'  it  mile  around  lIr- 
church,  and  ihid  u  hroiid.  paved  wny  onic  led 
from  ihtf  ehnrcli  to  the  waUT,  a  mile  awav. 


" ' i_ .^ 


KRRORS  IN  DIGESTION  EXPERIMENTS. 

HitNNKisGiu;  and  Stolimaiin.  in  tlioir  Bei- 
IHige  zitr  raliotitiien  JiiUerung  der  WKtitrk'itier. 
piiblhhf^d  ill  18ii0,  ri-|joil«d  prafti willy  the  first 
detenniniitiotifior thediji^-stiliilily  ufthe  pruxi- 
tnati!  c<'iiAtiliiviit&  of  euttlo-ronda.  Since  that 
tiuif.  II  lai'ge  iiuinbr-r  of  !«iinihir  det«nniniition!<< 
upon  vnrjoiis  foddi-ra.  luxl  with  tho  sovt-ral 
fipccies  of  domcslic  auiniaU,  have  been  made, 
chiefly,  if  not  entiicly,  by  the  German  experi- 
ment-stations. In  llieae  delernii nations  the 
mclJiod  wiiployed  by  Ilennobci'g  and  Slob. 
mami.  and  wtiieh  vb  here  given  tii  outline,  has 
been  imiverBally  foUuwed. 

Tho  food  of  the  animal  ia  weighed,  .luitablc 
account  being  tiik«-u  of  any  portiuu  b'f\  iiii- 
eaten,  and  a  sample  of  Uiu  Ibod  is  subjecti^d 
to  eheroicid  aiialyniH.  The  Bali<l  exerement  of 
the  nninial,  which  connii^t!^  for  the  mOBt  part 
of  UiL>  nndigeiited  itortEun^  uf  the  food,  \>t  altto 
cftrefblly    collected,    wetii;lieil,   fliid    analyxed. 


From  these  data,  il  is  a  Minple  niHtter  to  i-oiu- 
pute   hon*  imieh  <Iry  mutter  or  liow   much   of 
liny  parliL-ular  ingredienl  of  Uio  food  llw  iiiii- 
tiial  received,  ntid  what  part  of  Utia  failed  to 
be  (ILjjested. 
Tlii*   method  of  exporlmeut  evidently  will 
give  directly  tbc  dig^ti- 
bility  of  any  fodder  wbicli 
enn  he  made  the  esehisivi- 
fuod   of  the    animal,      in 
tliL'  coae  of  material   like 
•jrain.  meal,  and  th*-  eoii- 
Lentnited   fodders  in  gtn- 
iTul.  [be  matter  t.-^  tiot  <|iiiU! 
!tu  niniple.     In   thiit  case  il 
14  first  neeesaary  to  deter- 
iiiiiiK  the  dige8tihiliiy  of  a 
^nmple  of  hay.   or  other 
uouvc    fodder.     This 
done,   the    ftuiroal    t« 
given  a  mixture  of  this 
i-oarse  fodder  and  the 
^'onoe»trAte<1  fixldcr  in 
<]UC3tiun.  mid    the 
'     amount  of  this  mixture 
whi<-hiH<ligeiiteft  i*de. 
teniiini-d.      Then,    ou 
I  he  assumption  thxt  tlie 
,j,  ■         Slime  proportion  of 
— •■'    the   cunrsc  fodder 
was     dIgvslW     io 
the  seoon«l  trial  as 
iu  the  lii'Sl,  w<-  eiik'idate  how  roiK-h  of  Ui«  coii- 
ecntrate<l   fodder  miiHt  have   been  disesicd  in 
order  to  yield  the  reanltH  observed  upon  tbe 
mixture. 

Certain  sources  of  error  have  been  igcumwl 
in  Uie  general  stalement  given  above.  Thiia 
the  excretion  is  always  more  or  leaa  ii*«h;"d»r 
from  day  to  day ;  and  the  e\cret*.'d  matter  ton- 
tains,  in  addition  to  nniligested  food.  moi-e  or 
li>sH  inlestiunl  muena.  sad  remnants  ofiii^e^iive 
juices,  whicii.  though  timnll  in  umiHiiit  rela- 
tively. ai«  not  enlirely  to  hv  iH-glveU-'l.  Then 
It  lifis  recitnMy  i}een  showo  that  some  iK>rti4>na 
of  tlic  fowl  fidl  ti>  appear  in  tin-  exi-reta. 
because  they  Hufler  a  fermentation  in  the  ali- 
mentary eanal.  rather  than  tieirausi!  tliey  arc 
digctftod  in  any  proper  senie.  This  is  particu- 
larly tile  case  with  ecUnlose  (see  Seienci'.  No. 
100,  p.  II).  Kinaliy,  tlte  methods  of  annlysiA 
in  nae  for  fodder  and  exerement  are  not  in 
uti  respefls  capable  of  giving  sliarjily  deflued 
results. 

Another  clnsa  of  errora,  the  small  unavoid- 
able errors  of  weighing  and  chemical  analysis, 
usually  less  considered,  may  grow  to  very  con- 
siderable  dimensions   whpn    ninltiplicd    many 
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times  in  ootnpuUng  tiw.  coiiiposUioii  of  Ui^e 
smunnU  oT  fodOer  n^oiii  ibxt  of  eriiull  flnii][iU>s. 
In  jMXnc  r(M3ent  (1i<*c»tioiiex|)eritD€tit8  itindc  bv 
the  wriU'rat  llic  Wisconsin  agriniitiiriil  ex|7eri- 
mrnl-atittioii.  a  computation  wrw  init'lc  of  th« 
innueiuv  ofthpst'  annlyticnl  crroi-i!,  witli  tx.'«iill» 
vt-r^  airnilui'  to  Hume  iirrivi:<l  iit  tiy  Kiiliii '  in  :i 
pajwr  on  ih*  eflVct  uf  uooking  nml  oilier 
tiK'LbocU  or  |in>parittton,  ti|>on  itio  dif^'^libillty 
of  w beat- bran. 

In  bolli  caM>8  it  wiu  Awumwl  tbni  u<i  mate- 
rial loM  of  citht-r  r<Ht<lt>r  or  excrement  hnri 
occurred.  In  \k'w  of  llic  care  taken  iti  tin: 
roiiditct  of  the  cs(>eriiiienis.  this  nssumiilion 
ne^los  JuKtifkKl.  It  at  k>u>«l  <l(.<t.>s  nut  magnifr 
Uio  pmlinhic  error.  It  was  Iik«wiue  u&suinetl 
that  tlic  tuiin|>lin^  wns  fivo  fW>in  error.  In  tin- 
writer's  expenmi'iiu,  niinlysei^  nffoiir  8Atn|>k<« 
of  the  some  hay  nt<a-i.i)  *o  closely  ns  t<>  jnstifv 
the  osaiimptiQii.  In  »1iori.  Uie  i-umpntations 
were  «»nfiiiwl  tu  llie  effect  of  anali/licat  trritr.t 
npon  the  rtiiiuUs. 

With  tlK-sse  ('\|>lannti«ii)^.  wc  ;;ivc  lielow  ji 
slaletnent  of  Uic  i-rrors  t«  which  the  »(?venil 
iletermi nations  were  found  to  l>e  aiibjei-t:  — 

PfobabU  error*.  —  Soj/, 


<  Kiibn'i  *ip«ti. 


nrMU. 


wuer  .    . 

rnxle  Shff     .    .    . 
Fu  irUiffrvxinuiU  . 


±0.1 


Anrnbj'm 


±a08 

±ae2 


It  ahooM.  |ter]iap«.  >>i'  iidfled.  that  tlic  rostillM 
ofattiiiextioii  cciwriineiU  itreii8iinll\  Mxpres&eil 
in  jK-r  cent  of  thr  ninoiint  fi^'l.  The  ahovc 
reaiilts  nu-an.  tlmt  if.  for  example.  M',^  of  the 
protetnc  fed  nan  foiio'l  to  hxve  )ieeii  digester). 
tbe  Into  amount  in  titc  writer':*  e\|>crimfiits 
was  prolmbly  Hoi  kte  Uinii  IM.8'1%  nor  more 
than  :)iAa%. 

Thtil  Ute  pro'table  error  appenri)  nmnller  in 
tbc  wrili-rV  i:\;n;niiieiitd  i.s  largely  ilue  to  the 
methoils  of  calcitlnlion  eniployvil.  No  Htrict 
rules  ean  iw  followuil  in  eueh  a  eoiapntation. 
but  a  ivnmijerablo  field  niiiot  l>e  \v(\  for  the 
exvrem*  >>f  gooil  Jndiznicnl.  Kiihn  wished  to 
avokl  milking  the  error  tip|M'ar  loo  sinrill :  the 
writer,  with  a  Eoii>cn'h»t  diltereiit  pnr[X>se  iu 
view,  winbetl  to  avoir!  exaggerating  it.  It  is 
plain  tliat  in  hnih  exiH^riRiciit!*  n  ro!UH>ii.ihIc 
d«Krec  of  aceiirncy  wn*  attaint. 

Ne.\t  let  U5  liirii  Iu  Ibe  i-fStlUa  ii|H)n  lij-fod- 
dera.     Hen?,  owing  tu  the  meihiHl  iiceetMnrily 


employe*)  (see  abore),  Uic  emont  are,  »o  to 
speak,  (xineenlrjitefl  In  the  by-fyrlder.  a»  tUif 
following  statement  ahutrs:  — 

ProbaJUe  error*.  —  Bjr-/xldrr«. 


Dry  Ruifr  ,  . 
Organic  iii»ll«r 
rrolwino  .  .  . 
('ruituflbrs  .  . 
Fit 


1" 
Pirnnt, 

7.T 
7.4 


iwnnwnu.' 

Afouby^  upaniKMM. 

Bm. 

HaU 

± 

ffrmL 

It* 


± 

Ar'-mf. 

l.rt 
31.0 


CMtMlued  k]r  tte  vriMr. 


It  h)  evident  from  theoe  results  that  Heter- 
miDotious  of  the  digestibility  nf  concentrated 
foclilcrs  arc  aiibject  to  n  somewhat  euiiaidcrabk- 
error.  When  they  contain  but  litlk-  of  an 
ingredient,  the  relative  error  may  U-  very 
large,  ns  in  liie  cnse  of  the  i*riide  iibn'  of  the 
eotlunseecl-ineiil,  whik',  if  the  ingi-eclietti  i*  pres- 
ent in  larger  ntnount.  as  in  thuinnkttprouts  and 
Iiran,  the  rebitivc  en-or  ii*  reiluced. 

In  Irolli  KiiliiiN  and  the  nritcr's  experiments, 
however,  a  seeoad  sourw  of  uncertainty  waa 
discoverei]  in  the  tact  that  the  samv  nniioal 
niay  iligext  the  Hami*  fodder  to  n  aoiuewhnt 
(Hlfcrenl  extent  at  ditleri'iit  times.  The  writer's 
ex|»eriinenta  show  one  uii mUtakabIc  exnmplc 
of  thin,  and  Kiihii'H  several. 

Now.  .-I*  xtatetl  nhovo.  Ilie  enh-nlnUoii  of  the 
digealibilily  of  a  concentrate'!  fodder  i*  Imsed 
un  the  assomptiun  of  iinaltei-ed  <lige'r>tibility  of 
the  eoni-se  fodder.  If  this  nssimnilioii  i*  not 
true,  the  whole  of  the  error  thns  intro)liia<<l 
will,  by  the  luctliod  of  i^utupiilntion  employed, 
attach  to  the  ooiioentraletl  fotldei'.  "I'lie  lollow- 
ingr  atntetnent  Mhows  what  very  eo»«itlerahle 
errors  may  aiiw*  fi-om  this  aoiirre,  euni<>inc<l 
witli  the  analylieal  ermra  above  iintrd  :  — 

PoKsible  errors. 


partiiMBla. 

.\rtiMb}'*  r  1)1  in  <■••■■•■. 

'"""■                  ■I>KIUU. 

Valiomom*- 
mnii. 

Pry  innHer   .      .      . 
itrgaiiic  tnaifr 
I'roieine   ,     ,     .     . 
(;ruil«  fibre   .     .     . 

± 

tl^ 

11.(1 

1.1.4 

ni.A 

■■M.l 

4.3 

3.7 
]Oi0 
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The  e>:|)criiiii'iits  wliifb  vce  Imve  liecii  roD- 
9idpring  coin|)iin?  tavorabl,T  ne  to  mutbcxls  snd 
care  witli  jirrvHous  cxperlmciitfi  uf  tlic  sanu; 
son:  nntl  it  does  noi  ai?(>iii  uiiwarriiiiU-d  to 
concUiitle  tlint  those,  also,  are  subjfct  to  cirors 
of  sorrM."nb:it  tlic  same  inogiiiliKlr.  It  njipi-mtt 
|>l«.iii  that  wi?  ran.  with  [HOiXT  r.'iif.  ili'termiiiL- 
the  digestibility  of  the  loUl  raliun  fed  Willi  a 
very  »ati*fncIory  degree  of  iic<uiracj- ;  bul  it 
seems  fifuallj-  plain  that  we  rjiiiiinl  c-oiuputf* 
ttom  tliiit  rcsiill  lliG  digestibility  of  any  single 
fwldcr  ccraposiiig  tlic  ration  with  tliv  iiO|>e  of 
<rlfLaiitin^  any  tiling  more  tlinii  appt ()\ iitintely 
<-oriect  ngi]n.->t.  The  data  whicli  wt*  have  fortlio 
digestibility  of  the  concent rntod  fodders  ore  of 
more  or  Iras  value  for  practical  jjurpaies.  since 
lliey  are  usunlly  the  average  of  several  deti-i'- 
minatiotw  :  l>iit  for  seienlifio  j>iiriJosc»  «icli 
determinations  are  of  very  doubtful  value. 

[I.     L*.    AUBISBY. 


A.V  ASTUHOPOySETRlC  LABORATORY. 

Ik  Ih*^  I'ebriiflry  iiiiiiibAr  of  the  JnuruAl  a(  tlii' 
AnchropolofiicM  instltntv  of  Great  Sritafn  au<l  Ire- 
l&nd,  Mr.  Fruri('i«  Gultoii  dc»cril>«)  (lio  lal>ornU>ry 
vhicli  he  rtiiali|i«lir<t  ut  lli>^  IntcrDittional  bcnkh  e:«- 
lillnlioii  u>  (amlllarlzc  ihc  inibilc  wlih  simple  iiieLli- 
1Kb  «f  inciuurlti^  anil  recunllji^  iiiiui)-  of  tin-  pliysical 
ctaarscteriiiii^A  of  man.  Tim  iiMlruiuoiiU  in  ncMiiii 
•  dealt  witli  kM'tin«s<i  i>f  siglit.  rnlor^sniiiip,  JiidginBiil 
tit  v-sv,  iK'nritig.  hIghcM  audible  noie.  Iir«nthtag- 
iwwnr,  Kroiipli  of  puil  uiiri  u\rnitr*,  tniriiMU  of 
lilow.  «pH)i  (■(  MIII9,  lioighl  »l4iiili[|$  and  litling,  and 
veiK'it,  '■oinc  other  apparatus  not  In  actual  iiae. 
audi  tt»  a  balance  to  ilelunnini?  dellcar.f  of  (oucb,  vaa 
cxhibi  ted. 

All  ideMt  in*tniiD«<iiL«  nere  no  cftmrlved  as  to  ocraii- 
uiniie  the  tlinp  of  llie  attendant;  so  ttiat,  alitiongh 
neb  person  meuured  ivaa  in  the  laboratory  abuiii 
tw«otjr  Tiiliiniea,  be  contuiued  but  »»v<'ii  miriiiloa  of 
Ibe  atleiiitanl'ft  Unir.  Thii*  it  war.  poulblo  to  ni«afi. 
or*  hiiiMy  person*  dally,  ami  cover  llie  rmiiiinB  ex- 
pcriM's  i.(  tlip  laboral<.>r;  witli  a  tux  of  ihrccpeiicn 
eack.  <'>f  coiiMe,  the  reiluclkjn  of  cxpiinc  to  a  iniiil- 
niiini  vivci  11  mncli  liiuailei'  Held  far  iviirk.  eajiecliiily 
In  Idiroducing  periudie  nyiiieruali''  nn-ajiiiiriiprii"  Inio 
Kboolt.  nliicli  i*  out)  of  the  iilLimiite  oltjeci*  of  (lilt 
demotutcratluii. 

Kmuimwi  of  Bight,  nr  power  of  secominoditlon  of 
lli«  ejw,  waa  racuored  by  mcjint  uf  an  oriitinul  iii- 
Btronunt  of  «  flat,  >kklc-«hapc,  upon  which  were  aei 
upright,  at  rt^fHlar  IntorralB,  vtaaW  blocks  u(  vruoj. 
GOTcrad  l>eli>w  with  prSnilng  la  dlatnoml  trpn,  nnd 
liavlni!  |)rin[<Hl  al  the  tup  in  larsu  tyjx^  LUi;  dt«tanrc 
in  Incite  fmm  tbe  efe-piece.  TIiu  number  of  Inches 
at  wblrli  ibe  diamond-type  It  legible  is  an  es|ireMiun 
of  the  neeomiiiodaiing  puwt'.r.  This  ie>t  tliuwod, 
tliat.  of  ^^ll  pcrKihi,  forty  pnr  ci^nt  bid  l>oLh  ityi'* 
•qually  eflscliv*.  wbile  »lxty  per  tenl  bad  a  notable 


diJTrrpnc«  hi  the  power  of  the  two  e^ea.  Itie  averafe 
difference  between  the  two  *]r«*  ira*  two  Inehea;  Ikut 
ilie  aTerage  utrength  of  tito  right  and  left  eye  wm 
almost  eiBi-tlT  tlio  sanio.  The  colot^tesl  vae  llidta- 
gn^ra  llghl-f;recn  teat,  nicely  arranssd  to  oconomiM 
lime,  .hidiimentnf  the  eye  In  dividing  ■  line  Into 
halves,  aiiil  In  *eltlng  a  inovable  ann  square  upon  a 
hoard,  were  teaieO  in  ineentotu  way*,  whicfa  doubt- 
leu  anionti  eblhli-eu  would  iixpreu  the  nnii*e  quali- 
ty, but  tifti'ni line^  amon^  adnlta  would  Im  only  a 
inriMuri<  of  raelllly  a<:<)UlreJ  by  occupation.  The 
hlglieji  auilible  note  wa*  nieaaumi  by  five  wliifllM, 

ift  to  i-miL  10,000.  :;o,ouo.  si>.tHX}.  4{>,tiv<i.  aiMi  so.oua 

vibrations  per  second  ^-■^pectively.  Of  ;!I7  males 
bctwee^u  forty  ami  lifiy  ynnnt  of  ncr.  a  linndml  per 
cent  heard  ibc  first,  whistle,  to  four  per  cent  who 
heanl  the  last.  In  Ibis,  as  In  every  other  parilcalar, 
llie  ni:LlCB  eicel  the  fi>inalea. 

Tlie  iplronieier  uiwid  c^t>tlaicb■  of  a  counierpolard 
veuel  suniieniled  In  vraler.  which  rites  aa  air  la 
breathed  Into  it,  and  uliowa  tlie  niunber  of  cubic 
iiichca  of  diapl  acumen  I  by  a  acalc  at  its  tide.  The 
breatl  1 1  nK- capacity  Increases  rapidly  In  early  youth, 
hecoineastatluiiary  between  twtnty  and  thirty,  or  a 
little  later,  anil  Lbetu-i>forirBnl  ateadlly  ilnrhiiea.  Up 
to  llie  age  of  I  wttnty.  the  hretLtliinB-capaeity  has  Iwen 
the  aaine  for  Imtli  seien ;  but  at  that  age  that  of  the 
malita  boeomes  halt  a«  grcitc  attain.  —  a  ratio  whleh 
is  maintained  throuE-hout  aftor-llli!.  1.Inejii>«ctedly, 
It  appenn  that  tbi.TO  ia  no  close  relation  between  tbc 
br<!athine-capauly  and  the  ^Irengih  of  pull  or  of 
»i)ueeze.  'Hie  taller,  which  wenr  mimated  by  means 
of  t>alti>r'M  instnimciils  for  the  purpose,  show  that 
(he  left  band  la  about  six  per  C«nl  weaker  than  Ilie 
rlghl,  ami  thai  women  aie  aeaker  than  men.  Of 
the  \,iXt~  ailiill  wnnii'ti  Ttiraiitrod  at  tJin  lal>orBCor)r. 
the  stroiijii'iit  cinihl  exert  a  strength  of  wjueexe  <A 
but  elghiy-alx  pounds,  or  about  that  «f  an  averagv 
man. 

F«r  the  lirac  time,  ewUtncsa  of  blow  waa  ineaaureil, 
cither  of  a  blow  ildivered  with  tite  flat  atraiKhiata 
ji.ut  u|)oti  uiiceiid  of  a  llai  bar  nninlns  freiily  IxHweeo 
guidea.  or  of  a  pull,  by  holding  a  stirrup  ailache«l  by 
a  string  to  a  similar  bar,  and  Biril;lng  out  into  space. 
Tbe  cwlflneis  U  regiatercd  by  mean*  of  a  apring  with 
pencil  altflclied,  which  li  s«t  free,  and  rlhraiea  trana- 
lereoly  as  *oon  ae  the  bar  begiua  to  move,  Tbe  re- 
aulia  at  this  meaaurenient  are  not  diacuascd, 

A  i>uneii!>  fact,  which  came  to  light  on  eomparing 
llie  height  sitting  with  tbe  liclght  atandlng,  la.  Iliat 
in  women  an  iiicreaae  in  Mature  la  aocompauiad  by 
a  disproportionate  iuernnae  in  the  length  of  Iha  leg*, 
while  in  men,  for  all  ataturca  uptoslz  feet,  the  mtlo 
between  height  alltlng  and  belglit  standing  la  the 
9nme,  W:  10i». 

During  the  couiinuaDce  of  the  laboratory,  9t£t7 
peraons  were  ineuuted,  of  whom  4,72d  were  adult 
males,  and  l,6r>7  wore  ailull  females.  TIte  molts  of 
all  llirae  mcaauremenla  are  not  fnlly  dLscuased,  nor 
bas  Mr.  iTallon  perfeeieit  his  ideal  o(  a  latMTUoejr. 
Among  uiIjit  nteasureniuiit*  which  will  be  addad  to 
ihf  Hat,  are  Lho««  uf  tb*  bead,  Its  maximnna  leitgtfa 
and  bre.'ulili  uiib  gradnated  caliper*,  and  its 
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H  «Mini  Iwi^hl  above  ttw  |>lute  whicli  iomis  ibrotigli 
the  upf>«r  «i1ga  or  ili«  orbiu  aihI  ttie  orillce*  of  Ui« 
car*.  Mr.  Cialtun  aiMn,  Ihal  wliiln  wrllliiu  lits  ftc> 
nnnl,  lti)lnim«nU  Tor  tieiul  iti(>Miir«<uiciita  wera 
Mlitg  Bolldlj  oonatmcteil  for  him,  uhleli  urill  be  in 
MO  in  Canbridgfl^  Kns-.  In  1885. 


rtffi  STA  TUS  OF  AEROfiA  UTICS  IS  im- 

DUBor  DB  Brokinac,  ni«Tnbcr  o(  tb«  Pr«iii*h 
'  Soei^M  lie*  ins^nktir*  civile,  Iik>  rvcvntlj  pr«s«nt«il 
to  tliHI  MiK>ct*li<»i  »  very  cDiDpleic  yd  cont:l>« 
fiffNta/  of  tbo  prrMiOt  Kkic  oif  ihe  urt  vt  a^roiiaullca. 
MpeciaJlj  as  tctawd  ta  the  cnnffrnl  systrni  ut  '  ilirigtv 
aUe'  aenwtate.  "ni*  ISrst  irnUcaiioi)»  of  siire^wi  air 
aMonicil  hi  have  bt!«n  given  by  lli<>  nvperlmenu  of 
GtOanI  ())U2-r>5).  Dii^uy  <t«  L&we  (ISTI).  and  Tlf- 
■aadlerand  Ri^niml  and  Ki«b*  (wiM^iiti;).  Tb«^  firat 
condition  in  i-oii^derod  tu  bo  ttabltity,  r«Ulnlng  iht 
relatiV'-  |K>«lt)oii  of  parta  »ct;n  In  the  vnrlkr  biilluuuti. 

UiSanl,  in  bis  »i]lc>l  aKcmiiU.  attaiiicil  >  ipcol 
of  three,  anal  iaicr  of  foar.  invlres  per  sccnnd. 
Diipay  de  LAiiie.  ainl  ■{rnard  and  Krebh.  liati?  u»cil 
bf*ll«T  liirnn  nf  bnlluuii,  and  bavc  •eciiml  nmtv 
rtgidilf  bf  stmcturf:  l>ut  iiona  )i«*v  obtained  bigb 

EKtiv-m«  ligbtnMt  of  motor  ii  a  riullj-  etMnlUi 
f'^Alttrr;  anil  llto  bcM  llial  1>a«  yet  b««ii  dnnc  I* 
iUusuuicit  by  ibe  ■Utaai-«n^ii<^  of  Thomercroft, 
wcigttiiig  about  3:1  kilocrama  iTi  (xjundil  (wr  borw 
power,  aud  which,  by  tMrlUdnc  riTononiy  <if  fuel, 
it  la  Ibouglil  )wMlbl«  Mia;  be  (wliicfil  ti>  30  kllitt 
(44  pbuodi).  atiit  lb«  Tarlous  slonge  and  otiisr  bnt- 
tariMytciding  Rl<>ctr)rity,  wliicli.  amoi-dltig  lu  TIimu- 
liter,  nutv  h^  tw)ii<-i!d  to  a  »'i>ight  nul  csrvudliig  S.'i 
kiloa  (Vi  {KKindn)  jwr  liura^-powor.  M^^sr*-  llenitrd 
and  KcpIm  claim  a  wnght  na  li>w  a»  17  ur  1l>  kilo», 
The  •sprrimcnt  of  Tltwndicr  in  l^'!,  in  thir  nppli- 
odoti  of  ricctrldijr  to  tills  work,  I*  thus  expected  t" 
tead  !•>  useful  rvsutis. 

Th*  imipellinjt  iii>tnnn«nt  i«  alwajt  Uie  aen-w. 
lU  gwaltlon  U  a  matter  of  Importance.  A*  naually 
luranged.  It  bas  a  tendeney  tu  canHP  rpril«(l  dvviu- 
tioBi  of  ib«  inachftie.  which  are  objcettonabie.  Ii 
i*  hoped  that  It  niny  provn  po*«ib1«  to  plae«  th# 
wnvw-abaft  in  line  »iiU  iha  ajiii  of  •symmetry  of  tb« 
lodloon.  In  onlerto  avuid  this  dlQScdlly.  This  may 
tie  dnni*  by  ihilthiE  It  bi^Lweeii  a  jiair  uf  jpitidk^- 
abapeil  lupporilng  balloon*,  II  U  iinrert.'iin  wliebliiT 
U  will  be  found  b«ai  to  plM*  U  aliead  ur  astant  of 
tiM  balloon;  l>ut  it  la  preaamed  beat  at  the  si0m. 
Tb*  Mrvtr  t*  olijecllonable  on  the  >enr«  of  ila  low 
ea«l«4)rf.  — ahnttl  11,30  |?);  but  nalhlni;  bultAr  hiu 
yet  brrn  ilvvlsed. 

Uralguac  prvpote*  a  formula  \ty  tneaii*  of  which 
ti>  calculal*  the  i«ai>Unc«  of  tb«  airoitat,  and  hy 
it*  afipllcailoii  deCArmioea  the  relallvc  reslitancci  of 
tb«  maebinea  of  the  wveral  Mronauis  whose  work 
liaa  b«nn  iDr^niioiiiiil.  aji  follovrt ;  nillaTd.  lKi2.  O.OTA: 
lilflard.  IM^,  O.a-t-'V:  Dupuy  <le  I..Am«,  (i.\»;  TltMn- 
di«f,  0.1:^:  lieiiant  and  Krvbtflf.  ii.lS;  Kenani  and 
Kreb*  (8),  n.itt.     In  the  tast  two  eases  the  lar^  -jnd 


iliB  small  ends  of  tlie  teawl  are  ra)culate<l  t^a- 
raiely. 

Tlie  opMils  actaally-  obtained  by  them  were  &.) 
in^Lres  per  second  by  Itie  last  niniMl.  und  froin  3  to  4 
nietrvB  by  tbelr  predcemor*.  Had  lb*  farmu'driren 
their  maehine*  with  Ilin  imall  PDd  ali^'ad,  Instead  of 
tho  larger  eod,  a»  actoatlv  ))riicti»ed,  the  vrllk-  calcu- 
lAtvs  that  Ihey  might  have  ubiaincd  n  ipcctl  of  nearly 
t^Ti  inelrrs,  A  jyinmclricnlly  fi>rm<'d  cylindrical 
spindle  Is  advliKil  a*  tho  probably  beat  fonn  for  the 
body  of  the  atr-»bip,  Inaeninj  a  ttralKlit  rulddle 
body  when  cnnntniciing  very  largij  vntfit.  Tint 
Largwr  the  machine,  the  lighter,  otnparatlvely,  will 
b«  Ibtt  driving  machinery.  The  subailtntlon  of  sup- 
porting hoods,  sheets,  or  liuuM,  foreords,  may  acalat 
in  the  cndeavgr  to  reduce  rctistanccs.  llio  Ion  of 
gas  by  leakage  can  be  redui-ed  by  choice  of  proper 
materini  for  the  balloon.  Tlie  vraaU;  nf  sasinnflcend- 
iiit;  and  deacendliiji!  miisl  Iw  avoided,  and  may,  per- 
hA|»i,  h«  obviated  altofceilier.  This  becomes  :tn  easier 
matter  In  asceula  of  Uie  kind  here  ininleniplaied.  In 
which  nil  gnuter  height  will  bi^  mmi^Ui  tliati  i*  tnlR- 
cieiit  to  clear  oltfttaolen  ^af^ly:  pmhablv  a  hundred 
nwjtrM  will  prove  ample.  For  swth  work,  the  alkr- 
u^lv  ■'unipresaiun  and  uxpnnsion  of  tli«  adjmtlng 
vidiimc  of  Kin  will  probnbly  siifflL-c. 

TheroncliiHion  ta  reached  ihal  tlie  art  of  arrrosta* 
lion  It^  much  iie,irer  a  pruciically  .ipplicable  iiate 
than  scienliflL'  mni  Kenrrally  ■upp(i*<'.  The  olijecta 
)iuw  aimKlii  are  ilit-  aliainnintit  of  belter  and  mora 
■table  form?,  the  moi-eeScrilre  armncKmetitof  parts, 
the  invention  of  lighter  inotora.  Invariable  In  w^iftht, 
und  convenient  of  «p«mli<-ii,  and  the  Mcuring  of 
higher  clBciency  of  propelling  ImtnimcnL  Kven 
nuw,  wllb  the  experience  of  the  pa«t,  it  la  iwsilltle  to 
build  a  luochino  nf  this  rl«'«  cnpablr  uf  waking  at 
Iratt  teti  metre*  per  second  through  Ibe  surroaodlDg 
niedium- 

Thuwi  CO  1 1  elusion  I  of  llntignac  ore  t^ijteeinily  in- 
Irntiillng  when  comfwreil  with  tbnM  of  Pole  aa 
pn^oeiited  to  th«'  l}r)iUh  Itisiitnlton  «l  civil  «ngi- 
n«<;ni,  in  which  hi;  lliidj>  that  the  suppurtins-pvwcr 
fit  1.1k  hullDotu  nd')pii:d  l>y  the  aeronauM  above  men- 
tionc'l,  nnil  ihr  driving- pi iiver  and  welglitn  of  lite 
lorpcdo-boal  engine*  tit  Uritlah  makeia,  «t«  such  as 
tbunid  permit  the  rmiitruclion  of  an  air-iblp  four 
hundred  feat  long,  tu  trawl  at  the  rate  of  thtrtf 
mUf'f-  an  huiir.  II.  II.  Ttit'i(aix><(. 


FlNDiSUi   A    BOKE-ltOLK. 

Two  novel  and  Ingenious  inelhoils  ut  loi?atli)g  tlie 
|MiaUlon  of  a  bor*-hul«  ba»-e  reeeuily  be*n  deterlbed 
in  tbe  Liniidon  Enfflnrertnii.  In  the  Krsl  case,  at 
Edinburgh,  It  was  desirtxl  ti>  ouneet  Uie  lower  end 
of  a  bore-lndc,  two  hundcvd  feet  deep,  with  a  well 
some  eighteen  fceldisUnL  A  drift  run  In  ihe  sup- 
poaed  direction  failed  to  strltce  the  hole.  allhou{:h 
much  roclc  was  cut  away,  and  It  wu  cridrat  that 
iIk!  drill  had  deviated  i-an<iidembly  from  the  vertical. 
After  wxt  nn*iicv«)»ful  iitte)npl  lu  Iticaie  lis  direction 
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bjr  Uie  ■aurul  uliiiiig  ttunt  aliohing  ml*  wUbin  It, 
Mr.  Andrew  llailflow,  ihe  »nf>iii?i?r,  lowcrpd  tour 
elgliC-lnch  linr-iu&giifis  {ijl-tcod  cml  to  fnii.  with  the 
•auth  pole  down]  Inio  the  bore.  The  norlii  |)ol«  of  a 
compKM-itee-lk  in  ibc  mine  ino>«il  first  to  tJic  wc«l, 
tmil  tbcii  lo  tlte  cast,  of  muKiitlic  uortli,  a^  tbe  ntftg- 
neu  werv  lowereil,  IiiJitutiiii;  ttist  tljt^  in^rii^ia  vrere 
to  the  wt!9tmnl  of  Uicoimpn'u.  Wttilc  Hik  hf^iiitliiK 
was  being  vnlarged  In  tlils  <]lr«ctJoii,  Mr.  ITaiMow 
«Kperlinptit«il  bypatstiig  a  roagnot  aroiiitit  the  com- 
piia«.  am]  ilrawing  a  ter\v<  til  curvei  for  posliloiii  o[ 
tite  magnet,  which  proiliiev'cl  <liIT<>rr'nt  xn^tilnr  dntlRC- 
lloiit  of  Hie  iiMdIe.  The  coriii>iisa  wiu  tbon  pJA('<>iI 
■uccoMively  at  Iwn  (liffcrcnl  pul:it4  In  (Le  hciuliitg, 
and  tbe  deflections  causi^'t  ly  the  mii;;iivti  in  (he 
borehole  were  noted.  —  ul  onu  point  ;i)°,  at  the 
other  fli".  The  two  iioiiit*  wnw  tli*!i  ninrkeJ  nii 
th«  |ilaii  of  the  miiii',  a  inti-itiK  (>'  i^i'i'  ina[!ii«ti[' 
ciin'SB  JiiBt  referreJ  lo  was  ptuceil  ovur  eatOi  jminl. 
atitl  tlio  lnt<-»Mti(m  ot  tlif  tMrvefic&rrMpondLng  i* 
tb(r>A  dcfl<>rtii>ii«  nan  uacnd.  I'pAti  (;\caVAtiits  to  the 
point  lliua  ludicaleil,  th«  li^rw  wa*  foiinii,  l>«iiig  about 
ei^'hi  r»p|  from  lli«  true  vi:riicnl. 

Ill  a  xrcniid  rui*.  iti  Ainlrulia,  l.Iie  Jiainoml  drllli 
(n  grtiiiB  -lown  llirw  hiitnlM-d  nml  wvfiUj  (i-el,  hail 
d»vlal«cl  tieyrind  sensible  mngrif^Ltc  Inllueiici?,  ami  l1ie 
■eAn;li  bjr  iinderyrauml  niinlni;  was  ijontinued  for 
niMU'ly  tirulvn  nujnthK  wllliimt  iiul'i^i'^n.  Mr  K.  K. 
HargO'>r^i.<  then  <>mpl'iyi>il  ({Ihk^  pliitilK  purlly  fllloil 
witli  mulled  j^eiittiii'-.  iiml  hivviiig  n  rtiinpiM'iif^oilli^ 
in  a  lower  connMlcd  liulb  of  tlip  jdiial.  Wln'ii  ilii?w 
WCM!  carcfnllylowcjiMl  In  Chu  brnt  todJITiTuiit  lieplJis, 
iiiid  the  ;;clai!nfr  c^ongcaled,  ihv  nreilk  would  liecutnc 
txed  in  till-  niagnetii-  iKirili.  ami  lli«  fltirfai'i- of  llin 
SdnilM'-  would  bi>  boriiiintal.  Tlivw  two  imllL-aiii>iia. 
wlien  cbe  phisi  was  wllhilinwii.  ■Iinuod  tlip  im^Iinn- 
tfon  and  mujn>'^'l<^  bearing  of  the  buri'dini'd  nt  llial 
pohit:  and  a  RUtlid^nt  number  of  obeenallons  at 
convnnioDt  d«plhii  pi^rinittod  tlii^  erratic  boi-e-bolc  lo 
be  L-urapletely  mappiil  frotn  top  to  bottom.  Tht« 
map  Mioni-d  n  difvialimi  of  neatly  furcy  fcei  at  Ihroc 
hundred  and  seventy  Ifrl  ilowii  (the  piiirit  wi  hn's 
seaiTJied  for),  and  of  bctwcrn  seventy  mid  elfbly 
feet  at  the  full  ileplli  of  Utc  liunelred  fwi,  A  rlrlft. 
atraiglit  for  tli«  liidlL-Aloil  iiiui  found  the  lost  bore 
lhirty-»»vpn  feet  and  n  tiair  away  from  Us  picijier 
place,  and  the  bottom  was  found  sevenly-live  f<ii-l. 
utny.  Tills  derlM  liu  «iiiL'0  been  perfected  and 
palenltNl. 

FiSntSO-lSTF.URSTS  IS  HUDSON  JJA  V. 

TlIK  chief  commeivlal  valne  of  Ibis  dUlricl  iin- 
doubledly  liei  tn  lis  immense  fl*hlng-intnro«l«,  if  wo 
Inchidn  In  that  t«rm  whftling  and  s«allng. 

American  wliaIiniB-v»i«*i'l«  have  for  Diftre  than  a 
<]uarter  of  ac«iii«ry  \ievn  ctimluctins  a  v^ry  proHt- 
able  flslicrr  In  Itoe'a  Wrlrotne,  a  larga  basin  Id  the 
norlb-wcstern  irattion  nf  Iliidaon  Bay.  The  veaads 
tuualiy  leave  New  Enfilnnd  In  July,  and  rencli  Marble 
Island  in  SeiJtember.  where  ihey  wlnlor,  ono  or  two 
^vi>ry  wMnn,  and  oceH«n>nall>'  more,  ■'iawlnf;  out  of 
tbe  hf  >n  ikP  folloiring  Jtinr,ati<l  prv«stng  noriliwsnt 


ai  faat  as  tbe  ica  will  permit,  they  Aid)  until  ^Mxa 
Itip  fintt  of  .Sppti>mlK>r.  iitdvM  sooner  loadnd.  and 
then  sail  for  home.  During  the  «l«vea  jreors  precd- 
ing  1871,  about  fifty  loyo^es  are  known  lo  have  be«a 
made;  and  the  returns  kitv  an  ave/afce  of  fST.iSO  ptrr 
v«yaf«,  wblcli  sliuws  a  large  margin  of  profit  l«  tW 
ftiuall  sail  ing -veMUrK  usually  engaged  in  the  trade. 
It  In  c1llimllIl^d  that  the  aKcreKalc  value  »f  oil  anil 
wbalelwiie  nbexrly  olitAlneil  is  about  iwn  ami  a  iiiur. 
ler  million  dollai**.  xuil  every  thing  pointa  to  a  larg* 
exiOTivion  of  the  iiiiliiitry. 

The  porpolaa-fi'hnry  i*  vxtenaively  carried  on  by 
the  Iliidsan-Itay  company;  the  Ssh,  a*  Ihey  mw  impu- 
larly  calleil,  belnj;  li«ld  In  check  by  means  ol  trap- 
nets  on  lints  In  cores  where  the  tide  riaee  ten  or 
flflcen  t'eei.  aixl  left  high  and  dry  when  the  water 
receilea.  Laii  year  the  ootiipany  seciuwd  nearly 
■  wo  bundrfd  in  on>-  tide  at  t  hurchlll.  atul  a  mncb 
larger  number  at  Hn^va  Bay.  Tbe  trlubtier  nrigli* 
from  tvru  hiiudreil  and  fifty  to  four  hnndtwl  pounds, 
and  !«  very  rleU  in  the  lineii  of  oil.  yomerly  the 
bhihlter  was  exported;  but  the  company  hu  estah- 
lUhed  exienslvu  refliierie«  at  seTcral  of  Ita  nortbtm 
staliinin.  ami  now  ships  the  nil  in  casks. 

Tbe  company  also  farriei  un  a  walnis-hinit.  seail' 
Ing  two  fllnops  annually  from  Churchill  to  two  very 
[irodiictive  walrni-Kroiimls  mtrlti  of  Marble  lalatid, 
wbi^rw  iliey  Iiave  never  failed  to  ubtaiii  full  cargOM 
of  bInDber.  Ivory,  and  hide*  in  a  few  week*.  tesidM 
carryinson  ii  -valuablo  trarle  in  nJI,  ivory.  mtisJc-ox, 
and  <ithcr  skins,  with  the  northern  K!>kin)i<. 

Durlni;  the  exploring' a icautcr  Seplune's  risll  to 
Stii])art'»  Bay,  the  Etklrao  were  living  on  the  liarp- 
sejil  (Plinca  groeiilnndica  Linii4^},  and  had  lit  their 
possession  skins  of  a  ifooil  many  harbor  and  utiiar^ 
llip|>er  aeala  (Pt)oca  vltiilina  Lliin^,  ami  Krlgnalhiu 
bArbattiN  KabricluB),  senh  of  all  kinds  being  abun- 
dant. 

The  Htidsou-Bay  eoinpany  has  a  steamor,  0»* 
Diana,  plylns  between  Lomltni  and  Untiaia  UHf  di- 
rect, Dltcd  lip  with  refriKeratinx  app^ruttu,  and  en- 
gaged solely  In  conveying  salmon  fre*h  |o  thn  London 
market.  Ij^st  year's  I'argo  Is  reponed  to  have  real- 
iited  I'ightiHtn  tlioiiniiiil  dullura.  Nearly  every  stream 
eontalus  bnth  s&lmoii  nnd  tmnt  in  tact  'inantitiM. 
ehiefly  nlisre  Hie  italt  and  fresh  waier-  mingle. 

Co-l  abound  in  thi-  vicinity  of  ("hndleigb.  ibough 
nut  up  lu  Uio  present  tlniu  found  in  lln-lson  Uay. 
Nrwfianidlaml  .^diooiicrt  even  now  work  as  far  north 
as  N.ielivak,  and  ii-eni  tii  be  cning  fartlter  eaiib  year. 
The  coil,  ilkough  gooil.  an-  not  irqiiat  lo  ttiueM  of  the 
Banks.  While  tlie  Neptune  was  ai  Port  Uurwelt, 
iioih  In  goiii^  and  on  reluming,  (he  aiichtirnsi' 
ltu>raed  Willi  eiHl,  vihich  wure  taken  in  grent  numlui 
by  Jigging  from  tbe  ship's  deck. 


TffB  DRMNAOR  SYSTEM  OF  BRA X ft: 

Thk  bydrocraphte  features  of  Braall  ate  tA  a  cer- 

Udnexteni  ili-ierminet)  by  the  on>£rapbic  synem,  and 

by  the  distribution  nt  mountains  and  plains  deacrtlnJ 

•  Fran  llw  Itlo  .Ver*. 
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m  Srimer.  X".  UJ.  Tliej-  arc  Uo»ev*r.  «illl  more 
ilependeatMn  tb«^eii«nil  sirupliire  of  South  Amcrli^a: 
Mii«*  almnat  all  of  Ilicgr«at  IlrAnilinn  rivrnt  bolrtiig  lo 
bTtlrognphic  systeait  wliicli  inlvrott  otlior  parU  uf 
ifae  conllneDt  ouialde  of  t)ie  Brazilian  pUiiniii. 

Soncti  AtiiiTlcn  i*  miulp  up  of  ilirr<-  greU  ina.nm-.i 
or  hl^tiinds.  In  cmi  p>rt  mouutAlnnus,  rnorc  nr  Irsi 
romplttelf  t^parated  by  dcprMied  area*,  in  which 
Aotr  (tU!  fraat  rivi<n  Anm;fc»iiia.  Orinoco,  miil  Pnrit- 
gOfty;  Iba  laller,  ratbnr  than  Ihit  Panin.-i,  hninj;  lftk*ii 
••  itm  (lomltiant  feature  of  thf>  l.n  Plaia  oysioin.' 
Til*"*' inaj>a«^<>(  lilehUniJi  arp.  the  long  ani)  narrow 
Anil«iin  pliilrau,  tlic  Brtuilian  pljil<<Au.  and  ilic  pin- 
tssu  of  Guiana.  The  Andean  plalcnii,  bcln^  very 
near  lite  PaclflccoMt,  (lirowa  ii«ai'1y  all  tlie  drainage 
of  itie  ivmtliHMit  ftaniwanli  In  thi>  AtUiitir;  wliik  th" 
plaWaut  of  Itraxil  ami  GiiUtiii  fimu  thi>  wat«n>  tn 
flow  Tinrtliwnrd  tn  tbf  Cadbbean  Spa.  umiliwanl  m 
UieSoiilh  Atlanlle,  orea->tward  Ihrougb  tlie  antral 
bMin,  or  erirM  Ama^anian  d»prpssian  which  tepa- 
rKt*a  iIkbi.  Thii*  Dii'  Parugita^  hni  n  voiitlicrly 
co<ir»r  III  Lh<^  cent/r  of  the  great  d«iinr^i<iii  h«twee)i 
Uie  Amli'Aii  hiichlnniU  iiMil  lliotiR  of  Itmiil,  rncrlvlii); 
m  coii*i(|pr«ii)r  pan  of  Ilir  drainage  of  both:  the  Ori- 
noco bear*  the  same  relailori  to  the  lilghlaiids  of  llip 
Amin  anil  of  (^iiiaiin,  whk-li  gii-«  a  iiorthurly  coiirav 
tnlhit  draiiiHgr:  wliitp  lh«  t'n«i<T  Antajtnruu  Iia*  nrln- 
tloti*  with  all  three  of  th^  continental  p1niRaii«,  ris- 
ing Hi  th«  Aodeft,  and  Roving  between  ilii-  hiifldands 
of  Brncil  and  of  Guiana,  receiving  tribute  from  b»lh 
of  tb«>n,  while  by  means  of  lt«  groat  tnbiitarios,  the: 
Maileira,  Rio  Negro,  and  olhAm  aboTi;  ihcru,  li  hi- 
clttdes  in  ill  ba<iu  a  cicm^lilitrabli*  imrlion  ^if  tli«!  groat 
tICfiraMton  between  the  Andes  and  the  two  d«txclic<I 
eMI*m  plateaui  of  the  coiiiln^ni. 

With  few  exo^pliniiB,  nil  tho  gnfot  rivers  of  South 
Aninri<*-a  b4*lo<ig  l<i  nii«i  or  thn  othnr  at  thnai^  buina, 
which  may  be  called  contrnontal,  because  ihoy  per- 
tain lo  uvrc  than  ont  o(  the  Jtnnt  compoueut  pftrts 
of  the  ontlntnL  Tlic  other  rivers  bi;lons  Ui  nnti  nr 
another  of  the  lliree  plateaus:  anil  of  these,  those  of 
Bnuil  are  tho  lan;Nl  aiiJ  most  important,  hocatiao 
the  llrazitixti  plaliMii  i*  lArgitr  thuti  that  of  Uui.tna, 
and  hellffr  watered  llian  tho  part  of  Hip  AndpJi  that 
dralni)  Into  the  central  dcpreeeiont.  Considering  the 
Uragufiy  a*  belon;;iiig  lo  the  La  I'lata  lyalem,  th<> 
•zclosWely  BraiilUu  riven  (in  a  i;cozraphical  fen*r| 
are  llioae  thai  flow  fioin  the  oastern  n'atcrihed  of 
th«  plalirati  direcily  In  the  Mldiitir.  If.  huwevtir, 
not  only  thmc  tint  havr  theircmirsp  in  the  eountr). 
but  alto  those  thai  commence  or  terminair-  in  it.  an' 
cmuiJered  A.'*  Hra/llian.  the  rivers  group  them^etvps 
nalnrjitly  into  throe  ^rvut  >liviiiian«;  viz..  tho^e  thai 
flow  illrei^ly  to  the  Atlntilic,  nn'I  thnsu  that  form  part 
qI  the  Amatoninn  and  Platine  •y»tein>. 

The  great  watorahcd  of  th<^  empire,  Ihat  whhrh 
■epsraies  llic  iudlroel  from  ihc  illrvci  AiUutli'  draln- 
aoa,  la  determined  hy  the  orographic  TealHrvs  aircivly 
dascrili«id.  It  does  not,  however,  follow  coulliiii- 
Mtalf  the  culminating  oroicraiihic  lineji,  but  rather 
paasea  from  one  to  another  o(  thesv  lint^s  by  nii'an* 
<if  ih*'  iran«vnr*e  Hilgt*  which  unit*  them.  Thus  in 
■  PfK  the  taup  on  p.  ST-I. 


the  south  the  Allan  tic-Parana  divide  i«  formed  h; 
the  culminating  ridge'  of  the  soiilbern  part  of  the 
Kerrado  Mar:  in  the  central  porlinn  flie  Paraiia-Sio 
Franctscv  divide  b  formed  by  Ihe  Scrra  da  t'MiMlra. 
or  Malta  da  Corda,  In  wntcrn  Mlnnt.  and  by  tho 
trauHTenir  lidgm  which  uidte  ilir^clialn  with  tlto  Man- 
lii|ueiTn  hrnoch  of  ihi^  Serra  do  Miir.  and  with  the 
luoLinlalns  of  Uoyaz:  in  tlie  nonherii  poriitm  ol  the 
gn>iit  wiitwsheil  the  dirlde  is  (oniieil  by  th*-  excen- 
aire  ridge,  which,  Uranptiing off  from  the  liuyaz  Matin- 
t,iing,  acfimpanle*  all  thu  conme  of  the  Toc««tln«,  — 
n  ridge  whose  true  •irographlc  charact*'!'  i«,  aa  *latfvl 
in  a  previuur-  nrticic,  very  imper(ectl>  known. 

Tho  secondary  wnicrfhod,  vrhhii  divides  the  wsien 
of  the  Amuxonas  frura  tliuie  of  tlic  I.a  Plata  !^*)tLerai 
I*  writ  ileflnpil  and  regular  iu  the  pail  between  the 
Ara^uaya-Tiwantins  nnd  Urn  I'araiw.  beins  '"uneil 
by  the  mounialns  of  southern  Goyai,  which  exienil 
from  sniith-weit  to  north-east;  hut  farilwr  wpM,  he- 
tween  the  l'nr:i(fiiay  on  the  one  tide,  and  th<'  Xingd. 
TapajuH,  ami  Ouapor^,  of  Ihe  .\,inai(oninn  Sfatem, 
on  ihc.  other,  tJic  divide  Is  ueai'  the  imigular  jxgEC-l 
mnrgin  of  the  Amaconinn  tableland,  and  U  not 
marked  by  any  notable  elerailon  nf  the  stirfnrn;  and 
the  passage  from  one  ayateiu  lo  the  other  It  rninpara- 
livdlyciwy.  Tliti*  in  the  detached  Serra  do  Aguapehy, 
which  seems  to  be  an  outlier  of  the  somberu  marglii 
ol  the  tableland,  rise  the  Ria  Alegrv  — nnuof  Ihe  head 
waters  of  Ibc  Giwipon;— and  the  Agii.ipehy,  whieh, 
throughlhcjauiil,  discharges  into  the  Pnru^iiMT.  lu 
the  lower  Uuds  at  the  base  of  the  tirrm.  and  after 
iHtth  thdo  srn-ftins  have  become  nikvi;:able  for  aiUAll 
enift,  t.liey  llow  (or  a  certain  dinlaiice  nenr  tueether; 
ftnd  the  Interveuinic  Intid  af(oi>l»  two  j>Ruti««ble 
partugeji  ot  the  extension  of  N.)Un  metre*  atul  11,70^ 
metre*  n-tptieliviily,  over  whii'li  hnata  have  been 
f>.VMed  from  the  wntor*  of  the  Paraguay  to  llio*e  of 
the  .\innionif,  or  eiee  reiea.  In  l7TI  an  attempt 
WM  mtiflc  to  open  a  canal  acrosa  the  sh-irtett  nf  IheMr 
porlagcji,  wlilch,  like  the  Castlqniari.  *liould  serve 
to  unite  two  great  baalna.  and  alTird  unlntrrrupted 
lluvtu)  conimnnieation  from  the  tnouih  of  the  La 
Plata  10  tlinlof  the  Orinoco.  The  :iii.>inii[  ws*.  bow- 
ever,  abandoned;  and  accurate  levelling  will  probably 
■how  that  the  project  U  Impraelieahle,  Tbore  arw 
n\io  two  praelicJihie  pitrlage*  between  the  affluent! 
'if  i.lie  iii)iwir  Tijiajija  and  the  Cuyabii,  a  tributary  "f 
ih"-  Pm-jKuay.  One  of  IJiese  is  only  1,2.*%  melrp* 
wide:  and  canocf  Hithrnr^ncsof  Ainiuoulan  product* 
iKive  fr«<)i>ently  been  tranjportml  to  iho  wiicora  of 
the  Paraguay.  A^  in  this  region  the  Tapajtia  Bow* 
at  II  much  higlitrr  level  tlian  Ihe  Cuyaliii  (at  least,  in 
Ita  nnvigable  portion),  thi>  dinerencu  of  level  to  be 
overcome  is  probably  mue'i  greater  ihiui  In  the  case 
of  tbeAlegraand  Aguipeliy. 

In  eontequonce  nf  the  dlaposilion  of  the  liighlanda 
and  lowlumts  above  Indiralcd,  tliei-v  i»  a  great  difter- 
wiirc  lieiween  the  rivers  of  these  two  dlrinioun.  which 
Is  of  capital  iinportancie  with  reference  to  the  inter- 
nal eommuiikcallonsof  the  empire.  The  .Vmazonaa 
and  P.nraguay,  being  pre-eminently  rUer»  of  the  de. 
prcMion*  (the  lirat  descends  to  a  level  of  leas  than  in  i 
metres  nry  near  to  the  foot  of  the  Andes,  artd  tlie 
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Utt«r  Boird  Rt  an  clcvailoti  of  onlj  133  mrtrrs  »( 
Cujrftblt  tiCAr  ill  awirre],  alT^nl  imirir«rriipleil  iinviipt- 
tlon  foralrni"'.  ttiMr  enliru  coiir*».  The  tribulnrlrs 
iif  tiMNi*  inro  rivi-i'K,  miJ  Iho  other  Krazlllan  rlv«ra  lu 
gi^ersL',  aic.  however,  plntvati  atri'ami.  ami  Imve  two 
navigable  piirtionx,  — orp  on  llm  tippfr  jitrftain  on  llir 
plabMu;  Biiil  tlie  'Ahvr  iu  Ui«  (li>[ir*MlH)ii,  or  ciwwl 
border  region.  The  Jifflurcjici-  uf  level  between  llie« 
two  purtious  iit  one  i>r  mMf;  hundred  mrlres,  >ii<l  tli« 
ilcMCiit  haf  lo  be  Bcc?oinpll»licd  bj*  a  Mdes  of  catii- 
ractE  ttltuawd  at  a  reUtively  iborr  ilistarice  abovf 
thcmouUi  ut  tilt!  rii'i!T'.  Of  thistc.  t)i<-  nii»t  notublr 
lire  Ibi-  I'aiilo  AfloiiMi  ninnu't  on  ilipSilo  Praiiciwo. 
and  thK  SpM<  Qiiedat  {'spven  falU')  on  the  Parana. 
The  upfwr  iribiita'lMof  tlie  Ar»axi>r>iV4,  betwe^-n  ibr 
foot  of  llii:  .\iidc»  and  thu  Itlff  Negro  on  thv  iionli, 
nod  llic  Madeira  on  llic  ai^uih.  hr*  exccplioii!  lo  Ms 
rale;  aincc  Uicy  Jmci'IhI  (n>tii  the  pUlnin  <>»  hIiIcIi 
(key  iIm  in  lliclr  iijipiT  crourM-ii,  timl  nffor<l  Inns  llnr» 
orRaiiiaHon.  They  ttiiis  r^vrnl  ihe  Intereslliif!  fact 
IhiU  a  rail  area  of  tlie  ulina.it  unknown  upper  Anift- 
zoniflii  n'gloii  K  ur  a  niuolt  lunvr  k>vrl  than  tlit^  adja- 
oent  plaieanx.  Of  tli->  rivpr«  tliat  flow  ilir^clly  t(> 
tbtf  Atlantic,  Hio»*  "f  the  [tr-viiice  wf  Uai-anbiio  aiid 
Iho  l'4rii:(hyba.  Id  I'uiiiliy.  i^ffi^r  Uin  itrotUAt  fncililks 
rornavljiatioii;  bi'iAiiiM?  lliry  rlitc  at  n  lonrvr  tcrrl  thnii 
tho  rivers  to  Llic  soiiihivanl.  nnd  eiJeei  tlielr  descent 
to  the  lea-Wcl  by  a  ^mJual  nUiiic  i1iili'ibui<-il  nhm^ 
tiie  whole  <.our>e,  imtmad  of  Ixtitig  coi icon tra tod  in 
on*  or  niorr  jraml  mrles  of  rapiih. 

Thp  Amaaona*  anil  Paraguay  preu>nt  peculiar  fea- 
tiir«s  tn  the  rer^*  <!Kt<^niive  alluvia]  plain*  that  bonier 
tlie  nialD  rlrtr  ^nd  ibe  low«r  courMsof  tbeJr  iHbu- 
t«rlc».  and  in  lUe  gtvtit  number  of  ahMlotnoBlns  lat- 
vral  clianneh  tliat  mit  itn-so.  jilahis  anil  put  the  main 
river  in  i-ominiiiiirailon  vtIUi  thr  irilRilnrti-s,  often  at 
Ions  dliiiAii<?i^H  altrive  lliejunciloii,  and  these  bitu'itli 
wacb  other.  These  oannU  ar*  particularly  iioiabli;  in 
tliecaae  of  thi>  Amaxonafl.  whnrfi  tht^y  nmrn1k>il  intrn- 
namirin*,  or /uroitr*  and  It  l<  said  that  a  boat  niny 
Iravoree  aliuoftl  lUn  entire  letijjtli  of  the  Atniiwina* 
vaHey  without  rntcrint  tin-  main  *trcam.  The  for- 
mation of  these  canal*  U  IU  be  a:trlbui«d  In  piiri  ■■> 
tbo  farRiBtliiii  of  ivlhuiKl  {:tlanilii  that  are  ciin->tanlly 
being croaietl  by  lh«  Miedimpnt-loAili^d  uralrr*  of  thi 
greai  rivvr.  The  nutnhcrnnd  cTiaracter  of  many  n I 
lliom,  nnil  espet^lxlly  of  the /'ur'ix,  secni.  hiiwever,  lo 
Indicate  a  inuro  ;;enAra]  ca'uc,  and  ■u)j;Kpat  lh<i  i(l«ii, 
lUal,  »ini'<'  a  ralatlvrly  flight  depr«Mii>n  of  the  aiir- 
fwe  would  tiiiiiBfunn  the  river-valley  into  an  eatnarj^, 
it  may  rva-nmably  Ik-  niippoMsl  thai  nl  rum\o  tlnif  a 
0(»rree[)oiidiuKiy  sllghl  devalioti  has  transfornii-d  an 
eiUiarii-  Into  a  river-valley.  The  lung  ilMiiice  to 
which  the  inltiienci*  of  thit  tide  (ii  is  tumalhln  at  Oby- 
dos  five  hcindrwl  milM  aliovi?  Ihe  month  of  the  Aina- 
ziniaal  i«  ffit,  glve«  an  air  of  probability  t»  thia 
hjrpothMia.  In  thla  oa<«  ihc  present  trilin(aH<-j. 
would  have  Ik-cii  indcfiC'ndcnt  rivers,  and  nould  nat- 
urally hare  had  deltas,  thtr  vatuila  of  which  wotilil  in 
part  become  closed,  atnl  in  pari  be  traoKfiinnrd  in  [o 
.fWoa,  when    Ihe  p.tlnary  wai  rhanged  Into  .i  river. 

'  The  (uMtivraiv  L-iiiuU  llwl  ri'luni  lu  llii'  ■niirr'  tlvpr  (roiii 
»lil<1iibr7'p>r<<'l:  tlx  lMtvi,llim)lial  anlli-Kru-liaUafl  rt>if>. 


Tltu  tiitmnamiriiu  would  In  ihls  lijpotfaesla  repre- 
iU!iil  ibc  marine  channela  uf  tlic  muddy  bultom  ut 
the  estuary.  It  Is  <«rtalii  that  the  lower  poilloa 
of  the  Amaiu'itaa  valley  sllll  preseDls  so  tnuch  of 
the  cbnmcter  ot  an  etitinry.  that  n  question  haa 
arisen  nmoni;  gi*-i>};raphfrs  ax  to  nrbelher  the  TocaU' 
tin*  alioold  W  cotjxiiloti'd  a«  a  tributary,  or  an  irtdc- 
pecidnnl  river.  Th«  fact  that  It rec«ite«»coi)»ldenibl« 
'[oantily  of  water  fmni  tlie  .\mu;!uoa.>  LhruuKh  vari- 
DUi/Kros  dccldi'.t  the  incstlon  of  lia  lieJiiK  a  tritm- 
Inry.  sluce  the  Aiuazonas  conlrlbiiies  much  more 
wnler  than  llio  TocaiiLina  lo  the  !io-i.'»lled  I'art  Kirer. 
whieb  U  only  the  luuihem  branch  uf  iLe  great  Abis> 
xonian  citiniiry. 

.Vtlenclon  baa  ott^n  lieen  oallMl  lo  the  curioos  fael. 
Hint,  inilike  mo4l  Inrsc  aeilimvat-loadod  riven,  ll»e 
AtuiMonas  liai  lie  delta.  Th«  reason  appemre  to  be. 
that  Im  luwcreonree  la  still  In  a  imti^itloti  aiatc  be- 
tween iJie  eituary  and  llnvial  condiiinnt;  and  ili 
delta  U  not  to  be  looked  for  at  what  Is  generally  coW 
sIdCT«<l  aft  the  mouth  uf  the  river,  but  blgb«r  Op 
the  liead  of  ilie  eitnary.  In  thia  ease  the  net 
of  eonata  bftwri-n  the  inAiith  of  tho  Xingdandtl 
western  end  of  thi^  islaud  of  Marajo  tnay  be  i^ooal 
eri.'d  v.^  ihe  true  dvUa. 

in  .1  certain  tense,  itie  La  Platn  bcuin  la  a  tri; 
one,  since  n  «liclil  change  of  level,  which  should 
lUe  head  of  Ihe  eiiuary  lo  the  tunulh  of  ihe  I'aranC! 
would  effect  tiie  M|Ktration  of  [be  Paraguay,  I'arani. 
and  [Trngtiay  at  t)irt»i  distinct  basins.  Although 
Rinailxr  than  the  Parana,  tho  Paraguay  ihoiild  lie 
considered  as  the  matn  stream  on  atcouni  of  lla  reta- 
tioiti  with  Ibe  elevat«'l  pertioo*  of  the  continent  w 
tbe  eaet  niid  west.  The  I'araoa,  as  already  aieted. 
la  eesenliully  a  highland  river.  Ita  tribularlos  flow 
iiito  it  tiefore  It  ejilriM  ihe  depre.<eiion  by  the  jtrrat 
cataract  of  Sete  <^ui»ias.  The  nnly  exception  la 
Iguaaaii.  which  has  its  great  cataract  of  Santa  Ma: 
close  to  ilie  jiiiieiion.  A  imeullarity  ot  the  Paruui 
lliaL  the  eimlcni  mnr;iln  of  iia  liaaln  iii  so  HnM  t« 
Atlanll<:,  that  one  of  li«  tributaries,  li.e  Tiot#,  t: 
tie  said  to  rise  in  siKht  of  the  .wa.  Anolber  pecuii 
foaiurv  la  the  tendency  of  ii>  enati^rn  tnbiitarict. 
especially  marked  In  llie  case  ot  the  Tiet£,  to  How  in 
a  iiunh-westetly  dln^cilon,  aa  if  Ihey  were  aeeklug 
the  sDiirre.  rather  ih.in  Ihe  rnoiiUi,  of  the  main  river. 
This  iitdicaK'iB  general  norlh-weaterly  tlopo  tfl  thli 
part  of  Ihe  plateau. 

A  few  |>eeti1iaHtlcs  in  Ihe  principal  rivers  of  i 
dirccl  .\t1nnlic  drainage  «yiilein,whieli  indicate  iiilei 
csiing  points  ici  the  lopograph ical  siructiiio  of  t 
i-uuiitry,  may  txr  mi^niinned  here.  Sucli  a  point  i*  t 
aenpral  pamlldi»m  of  Ihn  SSo  Francisco  in  Ihe  cna 
line  In  llir  grealcr  part  of  Us  cuurae,  <Iuc  to  the  rl 
heingcnnHiied  behind  iheSorrado  E^pliihavo,  which, 
lermiiiatiiig  to  the  mirthwanl, finally  pemilu  Uie  riv 
tonseapf,  and  direct  lis  oouf'e  toward  tlio»eft.taaldB|: 
aright  angle  to  Us  former  eonrse.  The  same  ptMOOn* 
t-iion  is  pn-i'^ntcd  in  a  still  more  iiilerenttn,:;  manuW 
hy  the  Puriihylia,  which cxbibilaadoublcpaialldi 
the  ri*er  making  a  I'-cnrvo  In  ihe  u|>l>cr  part  of  i 
course,  and.  »fler  a  course  oF  about  two  hu: 
miles,  pavtins  clo^e  hv  lla  ■ourci-.    Tbi*  i*  due  to 
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Mbonllnkte  nximbcr  «f  ihe  Serra  do  Mar  s)-fit«m  [tli« 
Sfm  da  Bi>caina,  <>r  Qnebn CMicalliati  wbidi.beitix 
InUtcalUril  tMlwrini  thrinarlOmentnircand  thrScrra 
ita  Mantlijiicira,  impcli  [he  river  La  th«  south,  iiiiiil. 
e»raplng  arauiitl  itiB  eaJ  •>(  ttii»  harrier,  it  etiouuiitvi^ 
anotber  in  tbi^  3talltiI|Ul^ira,  whii-li  fnrco  it  iinrlh* 
wanl  until  it  finiJi  -t  pa«u^  aeroM  the  S^rra  do  Mar. 
and  ueapM  to  th«  ««a.  The  Iguape,  «r  llibdra,  lii 
toutbern  Sao  Paolo,  i*ilh  ita  nurlh«rn  Iributar?  Hi" 
JnquU,  rcveaU  the  (amc  Tact  of  iltc  Bplluing-iiiJ  of 
Uie  surltimc  range  Into  dlsiUict  tlilgea. 

O.  A,  DKKiir. 


tRVtnO    ON    THE    COPPER-BEARtSa 
ROCKS   OF   LAKE    SCPEtllOR. 

1>'  liU  opeoiiig  uliuiitcr,  Profi»sur  Irving 
j^vea  X  »ucciiicl  history  of  llie  <;ar1ier  inveoti- 
gations  of  ihu  cupper- l>L>aritig  rouka  of  Lake 
•Superior,  a  clear  oxposilion  of  the  >ivwa  tbnL 
have  been  held  it^itcctiiig  Uwiii,  unci  a  ftill 
Ublklgraphv  of  liia  siiliji<L-t.  Tlit^  ilieciisstoii 
propor  i«  introduucil  bj  n  sketdi  of  Ihc  e.\t«tit 
oikI  Iciiding  charat^tera  of  Die  fortimtioii,  illum- 
trat«i)  by  an  e\eel)eiit  map.  This  is  lhL>  lirst 
tvallv  ayiiopticaJ  view  of  tU*  sciies.  in  auy 
thing  liki-  it»  rrgional  mtirety,  that  haa  been 
presented. 

InHle.id  of  a  mere  iotnl  ph,a4c  of  »oiiio  woll- 
kni.'wn  ycologifiil  horisuii,  it  is  ilL>scnlnTtl  aa  a 
uniqiM  formalioii  of  eonsisteiit  characters  and 
enontHHis  thickness,  stretching  out  Ia  ah  oitettr- 
tAined  Ictigth  of  live  hinitircd  luilfit.  with  a 
widtli  of  a  humlretl  inik-it,  uiid  an  area,  en- 
cladin}r  thv  Xipi^on  extension  in  Oaiinda.  of 
forty-one  thousand  s<|iiare  miles.  — nenrlv  lwi>- 
tbinla  the  sine  of  New  Kiigliitid.  ■'Thruiigli- 
out  this  widft  ovtent,  Ihon^rli  Iwa,!  {H-culianLies 
are  to  Ixj  notixl,  the  (general  charocteiiatics  of 
the  group  are  won<lerfijltj-  <-on9ta»t."  It  con- 
sista  of  an  eiiornioiia  ttcrie^  of  eniptivo  «hL>(?ts, 
—  lava  overflow*  in  tlio  main,  —  ninong:  w]jieh 
arc  intcix'Qiatcd  b«la  of  sandatones  jiml  con- 
glomerates, and  over  which  liea  .1  grcal  liiick- 
■  nesa  (fifteen  thousand  feet)  of  dotrilal  malcrial. 
makinf!  a  toUl  pile  of  forty  Uiouaand  feet. 
A  oiirefii!  dvseription  of  thene  rocks  next 
foUons,  il1uHtrate<l  by  very  fine  microscopic 
sections,  and  conveniently  sumtnariicctl  in 
tables.  The  -sttidli'S  of  Proft-asor  Irving  do 
not  add  grcaiiy  to  ihi-  kinxU  of  bntiio  rock 
previoiisly  deecribed  by  I'rofeseor  Pumpclly  in 
tlie  reports  of  Michigan  nnd  Wisconaiii ;  viz.. 
diabnaea.  inalnphyi«.  ami  gabbrua.  He  baa. 
however,  amp!it!<'(i  the  varieties  and  the  gco- 
graplticnl  dislribiilion  of  iliese,  mid  adtU-d  an 
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iiitere-tUng  anortliite  rock.  To  the  ackl  eru|>- 
tlves  he  hns  made  a  uiore  notable  L-ontribution 
in  dotcrinining  not  only  the  preaenoe.  which 
WBH  pnrtinlly  known  before,  but  the  Itni^nrtaiit 
devulopmoiit  of  qi]nrU(U>8K  porphyries.  4|tiartz- 
iferons  jwrpbyric*.  fclsitc».  augitc  sycuites, 
granitolla,  and  gimiitea.  lie  shows  that  these 
aiv.  at  tiip  Hnme  time,  members  of  the  original 
eruptives,  and  chief  oontribtttort  to  tlie  detrl- 
tal  1)cds,  caitccinlly  tlm  I'uuglonieiati^.  Hot 
iiioix-  completely  new  and  theoretically  impoi- 
tanl  is  llie  r«<-ugiiition  of  a  class  of  intemte- 
diate  rocks  (silica  from  fifty-two  to  sixty  per 
eent)  wbleh  constitute  |>lia»CH  of  the  ortlioclase. 
innlitic.  nnd  bornblcndi;  gubbros.  and  of  the 
diabases,  diabase  porphyries,  and  tbctr  aiuyg- 
daloidnl  forms.  T'he  detrital  i-ofk«  are  con- 
•^lomerntr-8  and  snnilstonea.  with  shaly  phases, 
'i'liey  are  chiefly  derived  from  the  acid  enip- 
tivcn.  thongh  where  cloaely  it^MoeJaled  with 
basic  roeks.  n  large  element  is  ileriveri  from 
these.  In  *omt  parts  a  notable  contribution 
btis  been  made  by  the  older  crystalline  rocks. 

The  lithological  diaenNsiona  are  crilicni.  and 
evince  a  familiarity  with  the  latent  pliaeca  of 
thi.'t  nipidly  devclopiii»  branch  of  atmly.  They 
embrace  a  huitdred  and  eighteen  pages. 

Following  thin  are  nearly  two  biindretl  pngea 
devoted  to  ihv  »lratigrapliy  of  the  scries.  The 
iiiithor  mniutains  with  justness,  that  the  igneonti 
bede.  being  o\erlIow  sheets,  are  fully  amenable 
to  the  commou  laws  of  stratigraphy ;  and  hia 
di»rnaAion  is  notably  JVee  from  {be  license  of 
ernptive  geology,  lie  brings  together  for  the 
Hr«t  lime,  fVom  liU  own  and  others'  observa 
tions.  Hpccitic  desciiptions  of  the  formation 
from  all  AJdna  of  the  I.nke'Sn{ienor  basin.  Il 
ia  to  be  lio|ieil  that  in  xhU  he  inaugurates  a  new 
cm  in  llie  discussion  of  Lake-Superior  geology, 
in  which  the  atudy  of  ita  problems  shall  be 
I'oatuopolitaii.  in  distinction  from  that  ti»rro»r 
pi'oviiK-inlism  or  that  distant  nn familiarity 
which  has  so  laigely  vexed  their  pa.-it  history. 
Professor  Irving's  deseriptiona  necessarily  fall 
much  short  of  AiU  cuuiplctciicHit ;  but  they  con- 
Btituie  a  great  ndviince  in  iheendeiivortogive, 
by  precise  descriptions,  maps,  and  sections, 
an  approximately  accurate  conception  of  Uia 
entire  formation,  so  far  as  displayed  in  llie 
SiijM'rior  region,  t^juipletenesa  will  only  be 
npproiicbcd  when  it  is  powible  to  extend  ovef 
Ihc  whole  region  such  excellent  detail  work  as 
that  of  Pumpelly  and  Marrine  in  Michigan, 
nnd  the  author  himself  in  Wiiiconain. 

llic  eighth  chapter  of  the  monograph  is  ile- 
voled  to  the  relations  of  the  Keweenaw  series 
lo  the  associaUnl  formations,  and  traversca  the 
ground  whieh  haii  been  most  contested  in  l.akc> 
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Supt'rioi-  geology.  To  Uie  cliuut  of  foi-iuitvlona 
later  lliaii  Die  Kcweennnnn .  bi-  nTers  tbc  fos- 
i>il!reroui4  Cnnibrimi  ^aurUlunv  of  tilt-  Missis- 
»i|>pi  vjilli'v.  nnd  IIk-  horizonlal  AundstuncR  or 
thf  Su|KTitpr  bnsiii.  known  in  locul  ;i»;ologj' 
ns  tlie  ■  eiislerii "  and  •  wi'SU-rn  '  i)un<iKluue«. 
To  ih«  BPriea  or  uliU-r  roniiHtioti<i  lie  rt'fen*  llie 
.lniauki«  frroup.  Mm  original  lluroniaii,  nmi 
iIr-  I'diokot",  Mar*|iictle.  ami  Mi-iiuiiiiiii'e  IIii- 
mninn  gramw.  Tlie  foni^iLiroi'oux  ".iiinlstoiio  ol' 
tlw  Mississippi  valley  d'ouilam )  he  ei>nfi<tL-iiUj' 
(■uiiHidvni  later  ttinii  the  Kevrpennw  aeries. 
Iieiiiiiw  it  uncoafoi-ni&}th-  ovi>rlie)«  it.  with 
vriclenoe  of  p-ent  intervening  erosion.  Tli** 
'eiiDlcrn'  a»(l  •  wMlcrn  *  snmlstoncs  ulso  aiv 
lieUI  to  lit-  npwer.  becautie  Uiev  adjoin  ibe 
Kowecnaw  BOrica  by  union  formftblc  t-ontacls 
asHOciatctl  wi;b  rtiiilt-liues.  Tliesc  llirvv  sunil- 
Mlones  he  refers  lo  C'SML-iilially  thu  »uiiii.>  tiurizon. 
— tile  PotMlain.  or  It^  immedinti-  downward 
eontinuatiou.  In  eitipporl  of  IlK-se  \icwe.  he 
cites  a  large  array  of  «peciflo  evitli'tire.  sind 
gives  ]>reciition  to  his  dit^fiittsion  liy  iniip^  niiil 
disKramtt.  Tbc  older  formations  nainvd  aru 
Ne|ianilcd  froni  tJic  Kevreennwaii  on  the 
grounds  of  un<x)nfonnFtlili^  relnlious,  and  dis- 
cordanoe  of  cbamctftr. 

Till*  Dlrati^mithical  disetission  in  fittingly 
cloa«l  by  a  skeLcli  of  the  Lake-Niiperior  syn- 
i-linal.  The  existence  of  a  downward  flexnrp 
embraring  tbv  western  \Mn  of  tin;  bimiu  whs 
long  since  made  known  by  Fonter  and  Whilni^y. 
l*rorf8ior  Ir\'ing  and  bis  Wiseorsin  collcngues. 
a  few  years  since,  deterDiini^il  its  south -westerly 
«\tctmon  Into  the  borders  of  the  Missisttipiii 
basin.  Tlio  author  now  makes  ao  tmimrlant 
extension  eastward  no  as  to  embrace  nearly  all 
of  tbe  lake's  area,  the  trough  »ssnming  a 
oiiiTefl.  rudely  reniforni  contour. 

The  inoD<^rftpb  is  closed  by  a  cbiipt«r  on  the 
copper  deposits,  wbieli  were,  however,  not 
special  Rnbj«M;ts  of  investigation. 

The  treatment  throughout  Is  candid  and  able. 
Then;  is  a  clow;  iidhcrcuec  lo  facts,  and  ibe 
conclusions  that  legilimaloly  flow  from  tbeiu. 
'Ilie  racrooir  is  a  valuable  contribution  to  gen- 
eral ^•ology.  'Ilie  liurizoii  of  which  it  treats 
has  long  tain  under  a  cloud  of  obscurity,  if 
not  of  actual  ehaos,  id  Kuro)K>  as  well  as  in 
America.  I'he  distinct  dillerentiation  of  the 
formations  of  one  important  field  riinnot  fnil 
to  aid  in  the  study  of  all  others.  When  equally 
explicit  descriptions  of  otli*;i'  regions  involving 
thia  borixon  sball  he  at  commaiKl.  we  shall 
doublt^as  bo  on  the  threshold  of  .igi-eeincnt  as 
to  its  laxooomic  place  and  value.  1'res<«nt  dis- 
agreement is  largely  an  expression  of  iinticr- 
feet  knowledge  and  provincial  study. 


WOKlfJ-STUPF. 

' WiiESCK  canie  this  world?'  and  'Wbitieris 
it  going?' lire  questions  of  never-tiring  interest 
lo  mankind.  —  (jueatiou^  upon  wtiieli  they  liave 
1>ondered  for  long  ages,  and  which  are  still 
imanlved.  Where  is  tlie  inau  who,  without  a 
shutlder.  can  turn  fhirn  the  beaiitifiil  lin>  around 
tiim.  .ind  in  faney  eontemplate  a  cold,  cheer- 
less, dark,  lifeles'^  conditiitn  of  tlie  world  to- 
warda  which,  we  have  every  ressoti  lo  believe 
it  in  tending? 

In  Uic  liook  before  us  wc  have  an  eflbrt  tnado 
lo  wcjivc  ihc  various  Rpcciilations  of  others,  re- 
garding ttie  evolution  of  the  universe,  into  a 
continuous  and  harmonious  wliok  by  an  admix- 
ture of  tlie  uutlioi's  own  ideas.  Professor 
Winch<>ll  is  well  known  from  hia  past  efforts 
to  popularise  science,  and  for  his  speculative 
tendencies:  and  perhaps  be.  of  all  American 
writers,  is  tjest  tilted  to  |>opulari2e  a  subject 
like  tlie  one  tic  ha«  chosen,  and  comtnead  it 
to  the  iihterest  and  attention  of  ibe  niiisstea. 
The  work  is  to  l>e  juiijied  rather  l)y  its  success 
or  failure  n«  ii  )iopiil.ir  preientation  of  the  snb- 
ject.  than  as  an  original  conti  iimliun  Lo  eosinical 
science.  In  either  resjwct.  the  book  is  diaap- 
[K>inling;  for  our  niillior.  inntoaH  of  keeping  in 
a  field  ill  wltieli  he  has  perhaps  no  8U|H.-rior  in 
America,  has  attem]ited  u  middle  ground.  He 
lias  written  so  that  his  treatise  occupies  a  higher 
plane  as  a  scientific  tieutise  than  bis  previous 
l*ooks,  altbuugb,  aa  is  the  teudencA'  of  all  spec- 
ulative minds,  the  presentation  of  tbeoriea  has 
been  mistaken  for  the  presentation  of  evidettce 
and  proof.  Again  :  as  a  popular  prescatalioii 
of  the  subject.  Ltio  woik  falls  below  the  other 
V)ooks  of  the  author,  so  far  as  we  are  acquainted 
with  them,  and  doubtless  many  |tartionn  will 
be  considered  by  it*  readers  as  dry  and  pedan- 
tic. On  the  other  band,  the  work  shows  in 
many  parts  a  mode  of  pieBciitalion  of  certain 
dilBcult  questions  that  is  well  worthy  the  care- 
ftil  study  of  Uie  majority  of  our  acientiflc 
writeiv  who  have  any  dvtiru  that  their  readen 
aUuuld  understand  wlial  tbey  are  writing  about. 

The  author  liokls  that  the  dust  and  iron 
globulcft  found  in  the  depths  of  the  sea  and  on 
the  mountain- to |>s  lire  uf  UK'teorit'  origin,  — ft 
veritable  world-slutf.  pervading  all  space, — 
and  that  by  and  1'rom  this  stuff  world-systems 
are  evolved.  He  siippoaes  tliat  a  tendency  for 
immense  .intoiints  of  these  dust  panicles  to 
nSAOciate  al>ont  a  common  centre  leads  to  tbe 
formation  of  nebulous  cloiida,  which,  fh>Di  a 

WaM-tlff :  or.  QmparaNM  fietagf  Rf  AtxxMHotm 
Wiii<:hsu.,  I.l..n..  prulMoi  of  i|M>li>|gr  biuI  paliwnWiMf  In 
thr  t'ulwnllr  urUlffblvui.     VhMrto,  ehtBU  iVt.    VWp. 
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ilnwitig-b^ether  or  tb«  Brnttcmt  [urtivle^. 
t>e<«m6  bcnlwl.  at^corcling  to  (be  well-known 
Inw  for  gaist'S. 

It  will  not  ilo.  jM>riin|)«).  to  l>i*  crlttca!  lieif . 
anr  more  thnn  one  shociltl  !»••  of  n  fairv  T«le. 
for  it  would  ilestroy  lti«  Rhnrm  of  tlit  illusion  ; 
an<1  th«re  is  no  rcQ^ton  wliv  tliU  speruluUon  is 
not  a«  good  as.  nr  [>(!rliii|>3  better  than,  any 
other  coHmoliigic'iil  tlicor)'. 

Tfae  hook,  fiirthrr.  rontains  an  additiouul 
part,  giving  n  historicnl  occutint  of  the  evo- 
lution of  cusinvgtinic  doclrlnvs  ;  while,  oa  ii 
wIwIl-.  it  c-untaius  very  full  rcrtT».'iKTs  to  ihf 
Itieniture  of  tlie  subjocts  dist-uiised. 


MOVEY'S  i/tXD-JiEADIiVa. 

Tire  title  of  tliis  book  gives  no  ucle(|uute 
iHeii  of  Its  contents.  It  is  »  very  full  aocuiinl. 
in(li>i'<(I  ill  great  |j«rt  n  n-prinl.  of  nuuh  of  tlie 
l'rooeeJing&  of  tho  Knglisti  Society  for  paychi- 
nU  research  as  refer  to  thought' transference, 
with  a  few  pnge.s  of  intro«luctorr  and  conelii()> 
injt  matter.  Why  this  fntt  should  not  tw 
made  apinircut  in  ttic  title,  we  fhll  to  sec.  iis 
il  is  diatinctly  stated  in  the  boily  of  the  work. 
and  is  evident  on  every  page.  The  title  will 
nnlurully  suggeiVt  to  the  reader  an  on^^inal  dis- 
russioa  of  the  hislori'  or  |ihitosopliy  of  the  sub- 
ject, whii'h  tlie  liuuk  doeti  nuL  prvLeuil  to  give 
biiD.  Sotm  the  lesa,  however,  inuat  we  lliatik 
the  author  for  |>reaent1tig  to  the  Aiiierit:«ii 
reader  «>  euinpli?tv  an  account  of  what  ri;  really 
important  and  inlerestinjf  in  ihc  volumes  i>iaii«fi 
by  the  society  referrcii  to.  He  has  wisely 
omlttud  every  thing  not  pertaining  to  the  spo- 
c4al  Bubject  of  mind-rending  and  tolepatby. 
Tbe  matter  pcrtatnin;;  to  this  subject  Is  pre- 
wnteil  Ml  fully  and  so  faithflilly,  that  it  le.ires 
little  for  the  reviewer  to  amy  of  the  general 
vbaniLter  of  tlic  content*  of  the  book. 

What  are  realty  original,  are  the  aiitlior'a 
own  discussions  in  the  Hrst  and  taitl  e-tia|)(erd. 
Tbeve  dismuioos  arc,  we  regret  to  »ny,  of  a 
uature  rather  to  cast  discredit  upon  the  whole 
Bolyeet,  in  tbe  minds  of  the  eloseat  Ihinkora. 
than  to  throw  light  upon  it.  The  nullior 
wIk>1Iv  mistakes  the  fK)im  at  issue  between 
thv  IwdioveTi*  and  iiiibelivver«  in  iMvebie  foix-e. 
Me  joins  the  great  army  of  hobby-riders  by 
holding  up  to  ridienle  or  dituipprobntlon  cer* 
laio  re.il  or  HUpposrd  men  who  in  the  piut 
liai'e  opfwscd,  on  neicnUnc  groamU,  views 
wbich  adcrwanl  turned  ont  to  be  correct. 
Tbis  is  just  what  every  man  does  who  hiu*  an 


eogtoe  to  nin  without  fttel.  or  a  jMlent  gun 
which  ia  to  destroy  the  largest  armored  ship. 
Mr.  Hovey  represeiUs  those  whu  differ  from 
him  as  men  who  projiouiice  untrue  tlinl  which 
thpy  c«nnot  explain  ;  and  all  the  way  throngh 
he  iimiglneii  himxelf  talking  about  (leople  who 
ileiiy  his  farts.  Now,  tliere  ai'e  no  «nch  people 
woi'tli  talking  about,  and  there  is  no  question 
of  fact  at  ttuiuc.  The  roal  stutc  of  the  ease  is, 
th:il  be  has  a  theory  for  explaining  admitted 
I'nets.  and  the  only  men  he  has  to  upposu  are 
those  who  do  not  ttclieve  that  he  has  cstab- 
Ii»hr'»l  his  ihi-orv.  The  ailmiltcd  farts  arc  ivr- 
luih  pliunotnenn  known  as  roind-reoiling,  and 
certain  acts  of  copying  drawings  by  a  blind- 
foldctl  |>erson  not  In  contact  with  any  other 
person.  The  eoritesI«d  theory  is  that  these 
i'aeis  prove  the  transfer  of  thought  from  mind 
to  mind  without  the  intervention  of  any  physi- 
cal agency.  Tlitwe  who  revise  to  accept  this 
theory  may  or  nisiy  not  have  a  theory  of  ihoir 
owu  :  it  is  not  at  all  incumbent  on  them  to 
form  one.  Tiiey  niuy  say  that  they  meet  witli 
phenomena  whieh  they  cannot  explain,  every 
day  of  their  Uves.  and  tliat  this  is  amongst 
lliem.  The  psychic  societies  were  organized 
for  the  exjiress  puriKtse  of  investigating  the 
subjeet.  and  finding  out  what  theory,  if  auy, 
wns  the  correct  one.  If  there  were  imjI  some 
r|iiestion  as  to  liuw  the  phenomena  should  be 
explained,  there  would  be  little  occasion  for  a 
psychical  aociety. 


TEXT-BOORS  m  CttEMlSTRY  ASD 

MINERALOGY. 

TiiK  lecturu-iioles  on  general  ehemiatry,  by 
Ur.  J.  T.  -Stoddard,  are,  as  the  title  iuilicat4», 
iiiorely  au  onlUne  whieh  should  be  the  ba^is 
of  a  studeut'd  notes  in  u  course  of  exjierimen- 
tal  lectures.  A  few  general  principles  of  the 
science  are  given  briefly,  and  then  follow  stnie- 
mcnts  of  th«  jH-opcrticfl.  ukcs.  hietorj*.  method 
of  i)rei>»ralion .  and  occurrence,  of  the  common- 
est of  the  non-motals  and  their  rompoundn. 
The  apjiendix  eontaina  some  tables  ami  hitil>; 
oii  to  tbe  methods  of  chemical  oaloulntion. 
from  it.^  briefnci^a,  the  book  can  lie  of  little 
value  except  as  a  suggestion  of  some  elemen- 
tary raets  which  the  beginnei'  should  learn; 
and   its  use  as  an  uulliiit:  for  the   basts  of  » 

Ilir  iii.in.ni('laU.      Eljr  J,  T.  (^TiiDliAMU,     Noftliampiun,   UMMIi 

AmrKlUnt  of  mialitiiiltr  mialytJi  y)ir  irgtunrrf,  Byil  T. 
)<ToiiiiilKii.  Niirtliamiitoii.  lianO*  /.r^uNng  <vmpattr.  1SS3. 
l-*4  u     «*. 

.Sir^rmali-  imiiitral  ifrtinl,  tiilA  a  lynapttt  a/  Iftmt  4Mf 
■  A»ii,Jiw/  fatllai'  M~J  In  liitfrlliiiif  mhmott.  Rf  B.  M. 
Susrisii.    Xvw  Yurk,  jHMmft.  I«4.    aSp.    •*. 
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sUKteiit'ft  iiolcs  will  In-  conlliiotl  to  iiisULulioiis 
wLvrc  lecliires  ou  <.'liL'rai»lrj  are  not  oxteiiMive. 
Tb«  book.  dcBcribing  oulj  a  few  of  the  com- 
tnoiier  and  wcll-knowii  coropouiitls,  ia  for  the 
most  pnrtiiccuraU*.  Dr.  Slorfdaril  ImstlividiMi 
Itie  cietnenU  luto  mvtitt^  nm)  iioii-iui^liils.  tw- 
conling  to  their  periodic  runctioDS,  placing 
bismuth,  tin,  antimony,  mid  arsenic  among  ihc 
Intt«i'.  We  think  It  fiimplcr  and  loss  vonritKiu^ 
to  tho  stnd«nt  if  only  tlic  ^Icinont*  which  have 
no  busier  propcrlicM  arc  iticludcd  among  llic 
non-rnetalfl.  According  to  Dr.  f^toddard's 
(limion,  wa  r«c  no  reason  why  lead  should 
not  hu  cliisst'd  OS  a  noii-mt-tiil. 

The  getieial  umingeiDL-iiL  of  the  i(Uiilit:ilive 
iinalysia,  by  tlie  same  aullior.  dificrs  but  link* 
froBi  Ihnt  of  other  inaiiiials.  There  i.'«  a  dose 
rescaiblHucc  to  the  foruioftlic  ■  lecture- iiotes' 
on  lh«  same  subjevt  by  I'ror.  llcnry  B.  Hill; 
the  diffcre&cc.  however,  in  point  of  cIcaniesB 
wid  concisenesa.  not  being  in  favor  of  tlic 
'  outline. '  A  aiu»1I  mnniiRl  of  qimlitntivo 
ftrutlysiA  sbotiUl  b«  or  snob  «rr«Dgeinout  thnt  it 
may  be  hbwI  on  the  loboralory-desk ;  and  the 
method  of  regnLiir  aiinlynis  should  Ire  given  in 
fl  contiiiiioiift  fonn.  The  niothoda  deambcd 
for  thv  buaiu  unnlynis  sira  nut  idwnyn  itioae 
which  we  have  round  to  give  ihe  t>e»l  results 
in  the  average  sliidetit's  hands;  and  the  rc- 
ttctioiift  given  for  the  detection  of  the  auide  ate 
decidedly  mvugre.  We  »ee  tiotbiiig  in  the 
book  that  h  new,  or  of  any  advantnge  over 
the  mammla  of  qunlitAtive  auiilysia  now  in  use. 

The  systcmatie  mineral  record,  by  Trof. 
E.  M.  Shepard,  \»  intended  to  ni-eompftny  nny 
text-book  of  uiinenilofQ',  and  will  be  of  grcnt 
lielp  to  tlie  student  in  the  »y-tt4'nialic  e<Eamiiin- 
tion  of  minerabt.  Its  crhief  feature  is  the  e.\- 
ti'Ctncly  clcttr  nnd  minute  cxplnnntion  of  tlie 
various  physicjd  ami  oplieal  tharucteristitts 
which  enable  one  to  detennine  the  natuiv  of 
the  npecimen  ;  and  the  delinitions  are  illustrateil 
by  c3E&u]plts  of  well-iiinrked  typea. 


NOTES  AND  NEWS. 

Pr,  BexjAutv  ApTiiour  Ooci.i>  f*  in  return  to 
thtacaiUitr>''*!'7"'ion  troni8i>ulli  America,  where  lie 
fawrecentl;  conipleMd  tlwobattrrftUoiiiupon  which  be 
has  boon  ciisaKcd  (or  »oIon([RtiiiieKttboobacmitunr 
of  Cofdoba.  Uis  r«llnw-citltcni  of  Boaton  proifine 
to  give  him  k  raccplion  aud  &  dinner  on  hii  return. 

— The  BrItUh  steamihip  Venetinn,  Capt.  Traut. 
reporti  thai  ou  March  22,  at  seven  p.m..  In  43'  mirth, 
H"  w«c,  tb«  aea  wu  vtry  nu^h  agUaled.  bikI  brenk- 
Ingiuall  (tlMetloni;  that  thU  candiiion  luted  half 
an  hour,  Mid  eonld  not  kan  h^n  i-aiiiwl  by  th« 


L-1iftni;e»  in  Ihc  wind.    It  liiul  llio  apixamiice  of  a 
vrry  heavy  tide  iiwe. 

—  A  numbur  of  elccirlcnl  Mwrmn  .in-  n-grarted  by 
vessels  liL  the  NorLli  Alliintic  from  Mardi  9  to  1^,  miiI 
at  varli>u!>  |iolnUo]I  the  vim»l  (i-om  ('il[>i;  naitenu  K> 
r;a|H- ('ml.  St.  Rlimi'K  liro  wax  nmu  in  mnNl  ii(  the 
rjitoe,  mil]  rnnny  of  the  •tormi  -hqtv  acompaninl  by 
heavy  llmnilerlii^  and  llghtiihig. 

—  Th«  LycPiiin  al  iinLiLrnl  liUlory  n(  WDIiamw 
roUi?^i>.  WliliainUnwn,  Ma*s.,  tlip  oliiesl  natfirM-hlt- 
tnry  nocifty  tiul  on(.>  connecleil  with  any  coll0|[e  In 
till  cauDtry,  nil]  celebrate  it*  fiftSetb  iiiiniri:raarj  on 
th«  21th  of  ihl-  moriUi,  al  which  ■  formrr  coembtr. 
Dr.  \V.  K.  Brcioks  of  the  olaas  of  ISTH.  now  «»- 
<>nrluLitnr  Jnhm  llopkiHs  iniircraiiy.  will  ildiver  an 
aijclr«<is.  T1i>>  lycnnrn  |iri>piiiir»  to  lakn  Ailv:ititaK«  of 
the  oeeasloH  to  raUe  funds  To  etialile  it  to  iiti<lerlak« 
ASpMlltiatis  to  some  »pol,  similar  lo  those  which  It 
liaA  nnderuketi  In  former  yettr*  to  Labnul'>r.  Ftorltia, 
etc. 

—  Til*  tlrsr  nnmlier  of  ihe  AMfrU-'n  Jf/urvil  >if 
arehacolunt/  reflect*  much  crolit  ttjion  the  editorial 
itianagt^inQiit.  and  warrants  the  cxpt^ciatlun  thai  It 
will  sujiply  II  cretitly  neoiled  want  to  tlicstuilentaof 
arcliMlnuirjil  Kcience  in  all  ItM  imrneroiin  branche*. 
For  this  reason  we  regiTl  the  mow.ibal.  in  ihelollial 
luiniber  of  an  American  Journal,  ilie  topic  nf  Anier- 
tcnn  j>rph*n!oi[y  uluiulil  bu  i'oti^])IiruoU!i  by  Ita  ab- 
Mwco.  Thin,  wo  uiiiiflr^tand,  hiw  nr>t  ,\ri»en  frAtn 
iK'Sket  upon  the  |»rL  ol  Die  ctlitO'";  -ind  arrang«- 
ni'T-Dtn  have  already  b«en  niaiJe  tv  r«me<ly  ic>  TIw 
original  articles  arc  not  nnmcroiu,  but  all  are  of 
niidoubled  merit  and  Interest.  PitrfesKir  yortoii 
n-vive*  lUs  uaemory  of  the  earlieit  American  Clasal- 
e«l  anrhooloiiiil.  Mr.  J.  .1.  MlJdleton.  of  tiie  w«ll< 
known  .South-Carol  Itin  family  of  lUnt  iiaiii''.  Ha  was 
tlie  i^oinpanlouof  Dodwotl  In  his  studies  of  th»  Pe- 
\iiafiir.  remain*  in  Itnly,  but  preoedud  lilm  by  alx:; 
years  in  publkatlon.  Somu  of  bis  itrnwinKH  were 
reproducctl  in  the  well-known  posthumous  publica- 
tion of  Di>dwell.  but  uo  credit  was  given  (o  dia 
Amrrlcaii  srholar.  )(r.  WnMsiebi  coutrlbutea  ths'^ 
■ubstaiice  of  an  ImpiirtanC  note  U>  Ills  forthcooiinit 
'Essays  an  the  art  of  Pbidias,'  correcting  Ibe  mis- 
■■anceptir>n  aji  to  the  arUstio  slgntfloftnra  o(  the  pep* 

I  A*  group  on   the  cajir.rn  frlete  of  the  farihcnon.  I 
The  longest    pap«r  is  by  Prof.   Ang.  C.    Merriain, 
a  study  of   iiiacHplions  fotuid  upon  a  co'liclioii   of  ' 
scpuUhial  Taoeti  from  Alexaudria,  now  In  New  Vorlb' 
Itis   most  creditable  to   .\mi-rican  neliolanhlp,  oud'i 
a  de[;lded   ailditlan   to  knowledge.     The   managing' 
ediloT,  Dr.  A.  L.  ITrotblugbam.  Imi.,  begins  a   KrlM^ 
of  articleii  on  tin-  ntlaiive  e\(;elteitce  of  Italiait  and  J 
Freneh  sculpture  during  the  tbIrteenUi  otntury.  In  ft] 
voT>-  enl«rtalnln^  fashion;  uid  Mr.    Marsh  gives  a 
lucid  summary  of  a  reni»kable  «siay  hy  DorjiltvKI, 
which  bu  shed  a  dood  of  light  upon  thu  orisina  of 
Doric  architecture,  and  lla  relatlonsto  uarlkr  oruda 
brick  coiislnictlnn.     Mora  than  half  the  numhr.r  It-J 
derotad  to  book-notices,  tiij  mfnariva  of  thr  contenia  ' 
nf  the  more  Important  archeoiogiual   periodicals  of  j 
F.umpe,  and  new>  llein»  abuut  dlseorerles,  and 


Uon  of  explonn  In  vitriuns  countries  of  tlic  old 
mH  This  promlMi  i«  be  uoe  of  the  noM  nUukble 
fcatuck  of  UiP  iie«r  cuterprlM*.  which  wa  conunend 
matt  htunlly  to  Ihu  support  of  all  who  havn  nny 
laMMM  In  tbe  atudf  of  ftiul^tiltv. 

—  The  new  cDloaoloelcKl  JaiirnnJ,  piilillnheii  undHr 
iho  atM|Hci»  of  thi!  BnMklyti  (Mitiniiulu^iuil  *i>i-iM]r, 
iud«rtiifl  flxlraordin&ry  titl«  of  EntmttoUigiira  l-te!) 
AMtrUWKh  I)**  j''>'  appsiuwl,  It  is  of  About  the  site 
■Dd  geoerftl  Kpp«annce  uf  I'^i/ltiu,  wbich,  nnd  th« 
farmer  BvUeUu  of  ihc  Brooklyn  foiioiy,  It  aupplniita. 
It  does  uoi  dUIer  iu  geiienl  rli&mctcr  (ram  tbem. 

—  Tbc    •uc'jnd  of  tliu  pa[>«r»  by  Dra.  Taiobunui 

•od  SspplUi  oil  tlicir  cs|>criiiirntitl  ItiTcntifratioiis  In 

bypruMism  liM  appeared  in  German  tmnaUtlori  by 

Dr.  Franlud  of  lUtniburf.     The  Hnt  h»lf   of   ttic 

pUDpblet  U  occai^edbyan  u«ounl  of  itxp<>rimi*iiu 

utd  ficu  ubMrved,  whllo  the  last  half  gives  their 

iMnetions  from  lfa«  faeU.     rb«   division  mode  by 

(Ituvot,  of  Uie  pbcnomnna,  into  thoM  of  tho  Ivlhar- 

fic.  cAtalvpilc,  and  •oinnauibiilistU  tlaiea,  fsaoceptwl, 

and  directions  civim   for  jiruducinE  each  nf  thes« 

BtaXea;  buciho  three  condllloDS  ate  not  rvjcnrdcd  u 

in  tbair   ulUnate  nature    dlffereot.     Alt  tbfec  are 

Ttgafded  as  duo  to  hyi>ur-«xcitabiliiy  of  ih«  whole 

«ercbro-Bpinal  axis,  dlfleriog  among  tJiemselvsB  only 

uihc  tn4tabUit]r  lagK«l«rer  leas.    One  of  tta«  argn- 

■enis  ur^r^i  In  farur  of  this  vitw  is  from  thn  t»et 

thai  an  IrriUtion  vhich  vriti  produco  al  flrst  tba  !«■ 

iliargic  suxe,  will.  If  liitmislfled,  pruduc«  the  ealalep- 

tlc,  and.  upon  bctiii:  muin  ntil)  more  Intense;  the  thlnl 

sue,  or  BOOlDainbullsllL-.  charact«rln?d  by  a  stiffoii- 

n;  of  all  tbe  mnsclQa.     Tbe  experlmeiiM  aeeoi   to 

lute  been  carefully  tiiaili*.  utid  ilie  panipblet  Is  of 

nal  valDe. 

—  Three  pages   of  ibe  Uryennlos  ntanu'cilpt,  r«- 

Pradueeil  by  pholog^niphy  from  the  original  text,  and 

ediud,  with  notns,  by  J.  Rt^ndel   Flnrrii.  lutofiatv 

ITnlCMor  nf  XeW''i>siaDi#nt  (tr^eli  and  p-ili-ograpby 

'tt  tba  Johns  Hopkins  unlvenily,  are  now  on  the 

l^oiai  of  publication.    Thoe  pages  include  the  last 

v«fMaot  the  Kpialle  of  Baniabas;  the  superscription 

'KCadopenlnKof  tlielirsiEpiatleof  Clement;  tbecloae 

*«f  the  second  EptallBof  ClemenL;  Lh<>  flrat  renc*  of 

1*111;  uiachiiig  o(  the  apotllm;  the  last  vcrtes  of  the 

^Cj/lui*  of  Ignatiua  to  the  Komaus,  etc    A  few  copies 

■*v  sSereil  for  sale  at  one  dollar  net.    'Hie  edition  is 

■Melly  limited  lo ot>e liundrrd and  twemtj-liv^ copies, 

f^ni  orden  iliuuld  llicrvfore  Iw  sent  al  once  to  the 

publkatloQ  agency  of  the  Johns  Hopkins  unlrerslty, 

Baliianre,  Md. 

—  "nve  rcc«nt  anuonncetnrnl  of  iIiit  >uip«nslon  ol  a 
daily  |uper  callod  TV  diai.  pubtinhed  in  New  York 
dttrlag  the  past  year,  has  sivea  an  impression  that 
*^  montlity  journal  The  dial,  publlsh)?il  in  Chkago, 
^  iheone  rpfnrred  to.  T/teOiat  has  )a»\  closed  siijc- 
**WfnUy  tti  llfth  yar  with  the  April  nuniber,  Juat 

— The  BritUh  sieamabip  Cblcaifo.  t'spU  Jnii«.i. 
'^Pofl*  March  13,  W  4»  noith,  I*"  o3'  west,  eljEht 
'^*<-.  lo  mldulghl,  In  W  S'  norib.  13»  W  «e4t.  the 
*^*«rvatlon  of  a  very  brllllauil  aurora  Imrenli*.    Tin- 


display  exteuded  Iu  an  arcb  from  iiortb.east  to  nortli- 
welt,  and  from  the  horlitnn  to  tlin  lenith,  tlie  wbolo 
appejuinj;  to  bft  nmngml  In  runeenlric  ringsof  dlller- 
nnt.  brilliant  colors.  The  night  was  so  llglit  from 
thill  cause,  thai  a  nt^wspapcr  wni  read  on  deck. 

—  The  eleetricJl  ■.■xliitiili'ui  held  at  the  obwrratory 
of  Paris  w«  opened  on  tbo  :ilst  of  ifaTch.  A  aeries 
of  lectures  is  being  delivered  ob  eleeirtdly,  the  Bm 
beitiR  by  Mr.  Wolf,  on  Iht  application  of  clciitrldty  to 
Bsironoinyt  and  the  last  by  Mr.  Harl^Davy,  on  the 
use  of  elecirielty  In  prupiosUcating  the  weather. 
Tfai'  ledum  will  lie  publliihcd. 

—  iu  the  report  of  ProfeMon  Sedgwick  and  NIcfaob 
of  Che  Haaaachusetts  institute  of  terlinoloKy,  whn 
were  Instructed  by  the  Massachusetts  board  of  bealUi 
to  iDToatlipite  the  subject  of  '  wnter-gas,'  we  find  that 
they  are  arorsa  to  the  general  introduction  of  Ibis  gas 
for  iilumiiialing-purpoeca.  OrdJuary  coaJ-gM  con- 
lalits  about  seven  {ler  cent  of  carbonic  uslde,  wber»- 
as  w»tcr-xu  conlnlns  as  much  ki  thirty  jier  cent 
This  large  percentage  of  poison  in  the  ^aa  would 
render  Iim  hitroil  uellon.  even  under  the  most  enraful 
precautions,  OKiremHly  dangerous  Iu  lif«.  In  an  at- 
BM»ph«re  containing  one  per  cent  of  coal-gas,  dogs. 
caU,  r«bbit»,  and  piceons  were  appftrenlty  able  to  |«- 
■bt  the  oDect  of  the  cnrbouic  ondc  almost  IndwOnIte- 
ly;  while,  on  the  other  hand,  with  the  same  anoant 
of  watt^THCas,  denth  fn>iu  poiaonio;  scnenilly  resulted 
aft«r  from  five  to  eight  hours  of  exposure.  Coming 
frain  such  a  source,  tbla  report  must  have  ninch 
weight  in  setthn;  t!iit  much-veKud  tiuetUou. 

—.Dr.  Georgn  11.  Uorn  of  rbllail<-lphla  was  elected 
an  honorary  member  of  ili«  Eutoinologlcal  society  of 
F'rance  nt  iU  mitetltig  of  March  II. 

—  Th«;  tnfinence  the  merchant  may  hare  on  scienco 
by  well-directed  efforts  U  well  esemplifled  in  the  career 
(if  i4o(lelTniy.  who  recently  died  in  i^ermany,  and  wlw 
was.  until  lllt^ly,  h<-iul  of  tlie  grt-nl  (lennan  Arm 
of  tradm  to  the  South  Sea  Islands.  H«  was,  how- 
ever, says  iVahire,  much  more  than  a  merebanl. 
Besides  i-aptains  and  supcrcnreoes,  be  sent  to  Hlcro- 
iicsia,  Mcla&osia,  rolynesla, and  especially  to  Samoia. 
mm  of  science,  whose  duty  It  was  to  make  collection* 
and  send  tbeni  to  llatiibnrE,  to  form  tliere  an  exhaov 
live  musBiim  of  n:<liiral  history.  Tlie  flrsi  whom  he 
sent  oat  on  a  ultslon  of  this  kind  was  Dr.  Gmsle  of 
Zurich,  now  inspector  of  the  zoological  station  U 
Trieste',  whr>  went  to  Sfimua  in  IMl,  and,  from  this 
as  a  ceulrc,  vLi-lted  thi?  Fiji,  Tonga,  and  other  groups 
In  the  rcjiion.  He  rultirned  to  Europe  after  eleven 
years,  brloglnc  with  him  inijiurtaut  colki-lions.  and 
he  unilertook  the  editorship  of  a  ■fournol  qi'  Ikt  God- 
fJI'rojf  intiSFum.  Amongst  others  thua  despatcheil 
to  the  South  Seas,  waa  a  lady  wbo  apvni  ten  y««a 
studying  the  botany  of  northern  Queensland,  and 
a  I'oliali  siu^^n  who  lived  for  Ave  years  in  the 
UaivbtttI  aud  Caroline  Islands,  Ihcti  returned  to 
Europe,  relnruiiig  again  to  tbe  Cnrolinrf,  where  be 
is  at  present.  A  Hat  of  tlie  men  employed  by  floil- 
etfroy  to  travel  in  l.lie  Soutti  Seas  to  study  the  vari- 
ous lalukdi,  make  collections  for  bla  niusenm.  and 
report  lo  bim,  would  embrace  all  nationalities,  all  de- 
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partiRRnU  o(  tUidf,  Mil  *VMry  (>rirlion  nl  llic  south- 
ern Poclflc.  Eight  catalogues  of  the  ninseum  were 
published  b«tw«on  l»M  anU  IWl,  MvemI  of  tbem 
eonliiining  fwlogtciU  and  gengraphical  moaognptM 
M  Koll.  The  Journal,  vrliici)  coouueiiL-eil  In  187), 
contained  not  ontjr  pApen  oii  tli«  munciim  adiI  Ibi 
cunieiitB.  but  iTiMopcii  tiOthedlscuaalonof  nn^f  »cien- 
lidc  mibjeul  coiiiiecieil  will)  llie  Soutb'St'ti  liIamlM. 
Its  iDoeC  Lmportaiit  fenlunt  wax  funuwi  l>y  ihtt  pn|H-rt, 
by  speclallBta,  onMCtlotkSof  tlierollPCtloiisscntbMnie 
(or  thfi  muKUUm.  I'oiirloen  parts  were  published  In 
iill,  Uie  moal  remArkabk  being  on  tb<:  flibct,  whicb 
cnniaiii«d  140  plutcs  and  Sl'J  illitauavfaiia.  Tlirouiib 
flnancial  revcrncs,  IhSii  princolj  iinTcliaJit  illcd  pwir; 
an<]  no  purtha^i^r  vas  found  far  bis  inuicum,  which 
will  probably  be  broken  up. 

—  AcconlluE  to  th(!  Auk,  U)«  cekbrnted  unlki^liiiii 
nf  birds'  e^gi  bclonciiiE  tn  Dr,  DaMainii.s  <^i  Cobiiij;, 
(itTiiinny,  ts  now  offered  (or  sale.  A  printed  caU- 
\og\\«  at  Ihu  ci>]1cctitin  baa  heon  prepared;  and  It 
appfran  that  tbe  collpcrion,  which  1*  espcpisilly  rich 
in  th«  nMU  and  «ggs  at  European  blnle,  numbers 
ncarlj  two  thousand  ipccies  and  ouniu  tvn  tliousuiid 
■pecimeiis.  It  would  bo  ■  Taltublo  occcsiioii  to  any 
muMiim  in  this  country. 

—  Tha  dtctric  licht  bu  found  a  uovcl  une  r»eeiilly 
in  the  attempt  to  apply  it  fvr  Uiv  prevention  of  aucb 
eiplosion.i  OS  hare  lately  taken  place  in  London.  Au 
arc'llght  of  6lly  Ojinrf.la  ytM  employed  on  one  at  the 
ptil ice-boats  o(  til''  Tbairn.-*  to  lljht  thi;  Speakur'a 
temcn  (ir  the  Weatnilnster  bridge.  It  was  found 
that  the  ntovemo.nts  of  Individuals  on  the  land,  or 
ol  boats  on  tb«  rivtr,  could  rendlly  be  followed.  A» 
the  police-boaU  are  to<.  small  Inallnwi^f  thn  nap  ol 
dy nam o^lnc trie  niachiui^a,  recc>ur>«  whs  li»d  to  pri 
Diarj'  batt«rle«,  a  chloridc-of- silver  hatl«ry  of  the 
form  tDvenl«d  by  Skrlvaoow  being  u«cd.  which  did 
not  occupy  mors  than  a  cubic  foal  of  ipace. 

—  The  governor  of  Indiana  bos  appulnU^d  Maurice 
Tbompion  of  Crawford srlllc  to  he  slAtu  K^olopul,  lu 
place  of  I'rofiwMor  John  Collett,  whoee  tarni  expires 
April  3B,  Mr.  Tlnnnpwrn  it  known  only  as  a  writer 
upon  oiit.door  recreation*  and  popular  NCitfiire.  Tli« 
rvason  for  ni^t  re-appolntlng  Mr.  Colleil  U  not  given, 
and,  if  be  was  to  be  supplanted  by  another.  It  tlioiUd 
have  b«in  by  a  thoroughly  compftlnnt  ponon. 

—The  managen  of  the  Indiana  institution  for  the 
deaf  and  dumb  at  Indianapolis  have  procured  eases 
(or  a  iniucuEa  of  cunMderable  exUrnu  Tbey  have  a 
very  Kood  rooin  In  llii^ir  building  for  this  purpotc 
The  idcA  of  oblectrtcAchlng  in  natural  icloQce  to 
deaf'mule:t  Ik  a  good  one,  and  will  nndouhtedly  lie 
followiid  by  good  rcJnlla. 

—  In  tlic  programme  of  print  foraward,  presented 
at  tlie  reci>ni  annual  lueMlng  of  tbu  Academic  ilea 
■donees,  was  Included  aprite of  four Ihoiusml pounds, 
left  by  Bn'vni  In  184i>,  and  ■till  unawarded.  to  be 
Kircn  loanyoDc  who  "slinll  find  nn  xdieaciciua  romedy 
for  Atlatic  cholera,  or  ihall  disoovoi-  the  eauMa  of 
this  terrible  oconivie."  To  aocttre  Ihl*  priu,  tl  will  bo 
nocoaary.  I,  to  find  a  means  of  curing  A^aticehulera 
In  the  Immense  maiority  of  oasos;  ^  or  to  Uidirala 


wllb  absolute  certainty  tbe  ctiuivs  of  Asiatic  rholera. 
«o  that  by  their  lupprcwicin  Ilic  "pldemir  *ha)1  e«tse; 
3,  or  to  discover  a  certain  prophylactic  as  iiifallible. 
for  luitnnce,  as  Is  vac<;limlio&  fursinall-pox. 

—  Dr.  and  Mm.  Ata  Oray  and  Dr.  W.  G.  Farlow 
ri«il«d  iho  clly  of  Mexico  on  th«ir  way  to  snnthem 
California.  Tbey  w«re  tendered  a  reception  by  the 
Qhilvrlcal  Kninly  of  aouthcra  Cnlifornla  at  Loa 
AnKeli'a,  Morch  11,  where  Dr.  Gray,  thoui^hsuflfcrinf: 
from  a  fcvere  cold  couti'HCied  at  New  Orleans,  made 
a  f<'w  pli!i»anl  mniarkK,  and  wit»  followed  by  an 
adilrosR  on  fungi  aCfecUng  frutl-trecR,  by  Profftssoi' 
Farlov.  The  party  rlalted  San  Diego,  where,  unfor- 
tunaUly,  unpiea«ant  weather  prevnlleil:  they  intend 
viaiting  other  points  of  botanical  iiileres.li 

—  Pasteur's  syateoi  of  vaccination  for  anthrax  has 
be^n  triad  with  triumphant  siiccciis  by  the  Indian 
govoroment,  acting  on  the  advice  of  Mr.  J.  Mills,  Uia 
iu>|)ector  of  caltlo-disease  fur  Uadraa.  According  to 
the  official  papers,  ponies,  donkey?,  cows,  bullocks. 
buffaloes,  sheep,  and  gulnan-ptgs  hare  all  been  pro- 
tMliil  liy  vai'ciiiatiuu  from  the  consequences  of  Inoe- 
ulntiim  with  virus  which  proved  (acnl  t<>  niivaceiiiateil 
antmais.  A  vaccinated  pony  and  a  bLitTalo  wrre  »cnl 
to  a  rillai;e  where  there  was  an  epidemic  of  anthrax; 
ood  though  Lhoy  wer«  hordod  with  dbeased  csUie, 
and  grued  on  the  same  pasluros,  tiMy  eteapod  Uio 
dlMAitc.  In  Rurmnh  the  elephanlA  have  been  vacci- 
nated with  equal  siicccN,  .\l  Unit  thr  '  vaccinn'  was 
imported  from  Frauce;  but  the  uncertainty  of  obtain- 
ing it  pure  and  i^fliiruetontt  frutn  any  one  but  Pasteur 
himself  has  indulged  ihe  Indian  goviTuniRni  tu  Bt  up 
a  labumtqry  forlhe  maniifaelUTA  and  di»p«n»ing  of 
the  fluid  in  Bengal ;  nod.  if  that  i<>  aiiccessful.  other 
lalwratorlcs  will  be  founded  In  other  ccutr^a.  Mr. 
J.  IT.  B.  Ilalt&n  woa  sent,  some  ihnc  ago,  to  study 
In  Pnslmir's  lalxinitory ;  and  the  i-epurt  recoiumenib 
that  a|]  veleiiiian'  surgeons  should  go  through  tueh 
a  (WUNo  nf  InstnicUol). 

—  The  PaHs  industrial  exhtbllloii  for  1S66  will  he 
held  from  July  w  NoveinUT  In  the  galkrlcs  of  Ihn 
Palais  lie  I'lnduftrle.  It  ha»  1m->mi  ilecided  to  form 
threi'  foreign  sections,  —  one  for  England,  nnotber 
for  HAlglnm,  and  a  third  for  Italy. —lu  order  tliat 
the  proccsso'  adopC&d  hy  the  French  workmen  may 
bo  fairly  couipured  with  those  of  the  countrl^ 
named, 

—  Somr  ini)uiriea  having  boon  made  of  ua  cone 
ing  Iho  accuracy  of  the  Uhm's  of  the  oi-ciirrflnce  _ 
the  solar  eclij)8«  of  March  Irt  for  some  of  the  prin- 
cipal citi(4  of  the  United  Slates,  publislind  In  Science 
last  Chrlstinni',  wc  would  ^ay  thut  It  was  not  desJpied 
to  furnish  accurair  pritdlotions  for  tbe  u.te  of  astron- 
omers, who  are  in  the  hatiit  tbonifrlveji  of  pwfomi- 
ing  such  calculatiuiis  specially  for  their  respective 
pttinta  of  obfcnation,  but  ainiply  to  fjlve  ovar  ap- 
proximations for  the  use  of  the  public  nl  larRc;  llin 
Uines  of  etidint:  belli);  ^ivou  with  a  little  less  degree 
of  exactness  lh:in  thmv  of  iN^inning,  which  bcier, 
ax  far  ra  beard  from,  agreed  wllb  »bsor\*allon  iilthiii 
the  niiniilo,  and  tbe  whole  believed  to  lui«e  anawnvd 
all  practical  «odfc 
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COMMENT  AND  CRITICISM. 

Tbk  pcbucation  of  Prof,  A,  Gralinoi  Bell's 
[itnat  memoir  u[)on  ihe  toi-iustiou  of  a  deaf 
[T»nely  of  the  Inuijau  race  shows  the  extent 
jind  tlioroiiglincss  of  lii«  invcsllgfllton,  wliieh 
I  boa  aliomly  led  to  piacticiil  results  in  Htiai>iiig, 
Ijii  wi'tain  itutcti,  the  publi*  economy  iu  regiinl 
'  to  deaf-mutes  {Science,  v.  207) .  To  meet  the 
ciniuis  of  otir  readers,  we  briefly  rcca|Jitiiliiti: 
I'rofcBsor  Uell's  eouw«  of  ai-gumciit.  1  le 
f^onrs,  1*.  ttiKt  there  is  a  mm-ltecl  groupiug 
>f  deaf-mtitcs  into  fatniliua.  t-i-rlJiin  soritmiues 
'reciirrinit  rrct[iic'iitlyi  iimf  thtil  the  iiioportiou 
and  itumber  of  cougenitally  deaf  mutes  htia  in- 
inurcasetl  in  vViuL-ricsL,  lliorefore  ibfl  c-auiie  is 
^robnltly  &n  increasing  hereditary  Icndi^ticy  ; 
^y,  thnt.  of  tlie  duaf-mtitCH  wlio  marry  ai  llie 
I>resent  timo,  not  less  than  eighty  iht  euat 
marry  (leaf- mi) tea.  while,  of  those  who  married 
during  the  early  half  of  the  pres^nl  contnry, 
the  projiortiou   who  nmrrted  deaf-mutes  was 

I  much  umalkr ;  3°,  that  children  having  deaf- 
mute  relalivcB  are  more  likely  lo  h«  congeni- 
tally  deaf-mulo  ihnn  the  children  of  the  people 
at  large  (to  illustrate  this  fiicl,  he  give*  de- 
tailed aeeouMts  of  several  families)  ;  i".  that 
the  indtcuLions  derived  from  the  study  of  the 
actual  census-tables  are.  that  the  congenital 
deaf-motoa  of  the  ooiiiitn,-  are  inerouaing  at  a 
greater  rate  than  the  [lupLilation  at  large,  nnd 
the  deaf-mule  diiUlrcn  of  deaf-mutes  at  a 
greater  rale  ihnii  the  congenital  dettf-mute 
L  population  ;  5°,  tliat  Ihc  iiitcriuairiage  i>f  deaf- 
^fe  mnlea  ia  maiDly  fostered  by  bringing  th«  d«af- 
*  mule*  togfftlier  in  inBtilutions,  and  isolating 
I  tliem  thereby,  ami  by  teaching  them  n  hin- 
^k  goa^c  (of  signs)  Uie  people  at  large  do  not 
^B  DSC. 

I 


I'rofcsaor  Bell,  Uiprnfore.  r^-gards  the  phllaii- 
tbropic  efforts  which  have  been  made  to  ame- 


liorali-  the  condition  of  deaf-mnlps  as  the 
direct  cause  uf  tin  increase  iu  the  number  of 
these  nnforlunnted,  A  good  pnri)09e  is  the 
fiitber  uf  an  evil  re»iilt.  Wh»t  a  alrunge  nn- 
tithi*)tis !  Ilow  striking  the  im|)0]'tant  lesaon 
it  teaches  ns  of  the  cftlcieacy  of  the  scicniiflc 
spirit  aa  n  guide  in  practical  tilfaii's, — that 
spirit  wliieh  obtains  thorough  knowledge,  and 
follows  out  lo  th«  end  the  analysis  of  cause 
and  effect !  The  scieutiflc  mind,  in  its  best 
form,  ia  cquip|Ki1  to  discover,  lo  ilcrivc  from 
new  preniibcs  their  legitimate  t«ni-hi»ion :  it 
is  reason  at  it^  maxiinnui  power.  Ttiis  is  not 
the  first  time  that  the  inventor  of  the  telojihonc 
has  proved  the  clHcicncy  of  a  mind  of  this 
(luality  in  nchiering  results  of  imuiedinle  and 
far-reaching  importaiuc,  and  added  new  dig- 
nity lo  soicncL-  In  Mm  ostlmalion  not  only  of 
[linnghldil  perMins.  but  also  of  practical- miod> 
ed  Americans. 

Tub  iio<.Titi!{K  that  tlie  bodiva  of  uU  the  higher 
plants  and  animals  are  aggregations  of  myriads 
uf  iiilmite,  and  in  many  respects  indei^endi-nt, 
i^'Us.  had  ila  origin  some  fifty  years  ago. 
Though  now  univumally  aveoptcd  by  biol(^st« 
us  an  essentially  correct  goaei'olixation,  it  has 
not  vi-'t  become  one  of  those  sclenllfic  facts 
widely  known  to.  and  accepted  by,  the  general 
cducnted  public.  To  the  'average  man,"  the 
proiK)$ition  that  bis  body  ia  a  collection  of 
ilion^nnds  of  mlorosoopic  innsaeK  of  living 
mallvr,  eaob  of  whivh  lives  its  hfe  in  more  or 
less  harmony  with  tlie  rest.,  but  lo  a  great  ex- 
lent  without  any  refei-ence  to  them,  is  nn  as- 
tounding one.  He  Qnds  it  nearly  impossible 
to  i-oalizo  that  in  certain  resi>ccl8  he  ia  rather 
a  naiion  than  an  imlivklnal ;  that  his  bodily 
life  is  the  ulgcbridcul  sum  of  the  living  and 
doing  of  huitdrcds  of  thousands  of  celltt.  much 
as  the  vitality  and  notlvity  of  a  nation  is  the 
rt^Htiltant  of  tbc  actions  of  all  its  inhabitants. 
H\»  physical  life  is  u>  him  an  entity.  In  ooo- 
sequoncc.  there  ts  nothing  which  the  pbysiolo- 
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giat  finds  it  harder  to  intilio  coinprcbenfiiblc 
to  tbe  iHtLy,  than  thnt  n  flrog,  ns  n  complete 
animal,  may  be  killiuj  by  destruction  of  iu 
nervous  system,  yet  most  of  it»  oi^nns  rcmniii 
aliro  for  hours ;  also  the  fact  that  it  is  Qot  only 
possible  Jn  mnny  casos  to  Isolate  |iai-ticillar 
organs  or  cells,  keeiiing  theru  nlivo  for  study 
uflcr  fcilliog  the  rest  of  the  plant  or  animal, 
but  that  tills  in  evi'u  iiucessuryt  if  the  workiug 
of  any  complex  organism  is  to  be  i-cally 
understood.  This  popiiliir  igrtorficice,  like  all 
iguoranoe,  has  evil  results.  Much  of  the  dis- 
quietude which  many  persons  now  feel  in 
regard  to  phyctlological  cxpL'riinout  is  due  to 
the  fAct  that  llicy  do  not  realise  that  expvri- 
nientii  on  living  hearts  or  niu«c1d«  are  usunlly 
carried  out  on  animuta  which,  as  a  whole, 
have  previously  bctu  killtd  hy  destruction  of 
tka  brain. 


count  of  this  rcmarkahle  case  will  b«  found  on 
another  page.  While  ita  Buccess  would  appear 
to  justify  a  Bimllar  procedure  under  like  dr- 
(.'iiuittaacc*.s.  it  is  sUtI  far  from  certain  tlut  tbe 
ucst  case  would  pro\-o  so  easy  of  operatioa. 


TllR  BP.U,^RKAtl(.K  operation  so  sucwsafuUy 
perforiried  by  Dr.  William  Fhihrcr  of  New 
York,  involving  no  Itws  a  dillleiilty  tlinn  the 
pmbin;^  of  tliL-  braiu-suli!4tancc  ilaelf  in  searrh 
of  an  eiuliodded  bullet,  and  the  cxinictiun  of 
the  missile  through  a  counter-opening  in  the 
flknll  op|K>3ite  thu  |K>itit  of  ontruiive,  marka  a 
new  8t«p  in  surgery  which  is  slarlling  in  ll« 
suggeativeneas.  It  could  liatdly  hare  been 
anticipated  that  so  cotuplete  a  recovery  would 
follow  an  operation  of  such  diinciiliy  and  dan- 
ger, involving  as  it  did  tiiu  relontloii  in  the 
brain,  for  a  proloiigMl  perio«l  of  time,  of  a  rub- 
ber drainage-tube  passing  vomplctely  ihruugh 
the  head  fi-om  the  forehead  to  the  back  of  tliv 
shiill.  The  recovery  is  more  remarkable  on 
account  of  the  addilioniit  complication  of  » 
severed  urlerj'  which  could  nut  be  lied,  and 
wbicb  threatened  speedy  death  firom  hcmor- 
rbftgc.  The  naxe  illustrates  the  value  of  an- 
tiaeptic  or  asepUe  Livtitinent,  ns  well  as  the 
[>OKsibtIity  of  removing  much  hraiu-titisiie  in 
man,  with  thus  far  relatively  little  dnmnge. 
which  had  already  been  demonstrated  for  olhvr 
niiiiaals,  notably  for  the  dog.  This  had,  how- 
ever, been  fiiirly  well  eslablishecl  for  man  iu 
some  ewes  of  It^Jurj-,  whera  the  anrgeou  bad 
Arsflnted  to  interfere  \ety  acUvfily.      An  nc- 


LETTERS  TO   TBE   EDITOR. 
Mental  oapaoitj  of  an  infaot 

Atkopos  vf  '  ,\c(|ui}Uion  in  inf«tit>,'  I  ua  templed 
to  Ht&t«  iliereiulta  of  an  experiment  I  lasde.  not  lone 
»lnce,  to  l«&t  tlie  menial  capacity  of  Helen  B.  H., on 
thfl  iss  ahe  vu  (Uteen  mootbi  old,  walking  acUnlj, 
hut  apeaklng  oaly  half  a  dona  word*. 

With  pencil  and  pap«r,  and  several  rellaU*  wil- 
noMcs  prcicDl,  I  sat  down,  and  wiilioal  making  auj 
nlgna,  or  altonring  'URoti  msdc  b]rolhi)f>,  ihA  noihv 
a.nJ  I  lin^n  logive  tlin  clillil  x  lerte*  of  cuinioftaibi 
tliM  execution  of  wIiScli  involreil  an  accuraba  knoirl* 
odge  (>(  varioui  verba,  noiniii,  mil  pranouns.  Tbt 
coRiiimiuIa  WLTe  itiv<?it  iji!iiiiii:il]r,  very  aeldoni  reiwst- 
«il,  aiij  were  olx-veJ  vury  i>rumpll<r,  without  u; 

JHCStionlnj;  or  ^xpUimtlon  whitl'jirer.  In  one  h^ra/i 
ine  slscy^iiiie  commandR  were  obeyed  bf  the  cbfld 
with  abeiiluie  prscialon.  which  8how«d  a  ttmea- 
hninre  and  oornjcE  undorstandlni^  of  tfalrtj-ooa  TCtbs 
aad  fltty-onc  iiouna  aai  prououiu.  Tbo  commudi 
elven  were  inch  a*  the  foflowing:  '  Kiu  jour  baud,' 
'Malte  a  bow,'  'Knock  on  tlie door,'  'lllow  crnttb* 
candle,'  '  Put  the  bulcet  on  the  pail,'  'Puttlixpui 
In  the  pall.*  '  Bring  the  bell,  UUI,  orange,'  «tc.  Tbn 
woida  uisd  were  such  ai  ihc  child  had  angnired  ■ 
knawlcdgo  of  by  observallon  chiefly;  for  u«l  ooe- 
fMirch  or  ttinm  had  evtr  l>a«n  toitiiht  her.  1  vlll 
Slid,  that,  while  the  child  In  poaDoased  of  wholewou 
lirighcnoi  and  lntelll](ence,  the  baa  never  been 
Llioujflil  precocious.  W.  T.  H. 

IVotrttlvc  value  of  celluloae. 

In  jj^ivln"  itii  ncccxint  of  %vint  rrrvnt  eiperiotenta 
ii|K>ii  the  digeetibllily  of  celhiWc  hy  berblroroui  ani- 
ami*  {Hcivac:,  Ko.  I'oO,  p.  HI,  ih«  writer  took  occs- 
sioQ  lr>  point  oni  that  ihe  conclusion!  which  ccrli^ 
wHieranad  drawn  from  lhi>«e  exi>erlmenu,rrganilag 
lh«  nutritive  value  of  dlgeetlble  oellulose,  wen  not 
ttiistaJned  by  the  facie. 

The  last  number  of  ihc  ZtlUchrift  >tlr  ftfolaglc 
{ixi.  07]  conlAin*  a  pnper  by  W.  t.  Kaierleu  upon 
the  utilliAilnn  of  celluloae  In  the  animal  of^snitra. 
In  wlileli  are  detailed  experiniaiit*  uixin  ttaa  dl«Ml- 
tillltyitr  cell iilMe.  and  upon  Iu  milritlvc  effect,  whlek 
atrikliigly  corrolMrau  the  belief  abura  neaikined. 

'ilio  nietliod  of  eaperlmenl  adopted  b  n  iinTcl  aa*. 
It  •^onaiiiiod  in  fe«ding  th«  aDimaU  [tuually  rubblu) 
with  food  eontainins  no  c«lliilv»e;  the  neceuur  balk 
b«tiii{  «niipll«d  by  ni>m-«liaTlngt,  which  were'  uiu- 
ally  cacini  fnwty,  and  which,  aa  spedal  eKperirnvBU 
bhowcil,  w<TC  entirely  unacled  upon  hi  ttra  alimm* 
lAry  csiinl.  Ailer  all  the  cellalote  of  che  previon* 
feeding  hiid  thu)  been  reinDved  frvim  the  aalmal, 
fiiher  A  fmlder  coiiialnlnK  a  known  nmount  of  cellu- 
loM.  or  aome  more  or  lets  pure  form  of  i:>etlu|oee 
iiBcIf,  was  Iniroiluccd  Into  Ihe  ration.  Iliv  folld 
eacrem«nta  wer«  collected  and  analyicd  In  the  nsaal 
way,  and,  by  mcMis  of  a  rctnrii  to  ihe  orieliiAl  eellu- 
lofe-rre«  ration,  all  Lite  indi^^Mlblc  cvQuloae 
finally  eliminated  from  tbe  hudjr. 
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Tbedigutitintifx^inrimniiiB  offiirnnihinj^  of  sjwcial 
InUravl  111  tiiiii  I'oiiiK-ctiiiii,  .itid  U'n  pnan  .it  oncii  to  llii' 
exuerimeiiU  iiiioii  th«  iiit[rii.ivr  vnliii;  of  ilif  <tliicRi^ 
oeflnloae.  These  werv  tm  tiri'nii;;t'ii  its  ti>  i^ninpnrrr  l.tii.' 
tBtct  of  lli«  laltvr  willi  that  uf  an  «ii|Util  weight  ot 
sngnr  In  two  resfecU:  1°,  as  to  1 1*  infliiMicx'  iifH^n  lljc 

Srotsld  mt'Uboll«in  af  the  body;  hhiI,  ^^°,  as  to  lu  in- 
ii(>nc«  upon  Ihe  ^alii  or  loss  of  (az. 
Tho  InfltiCBCc  of  iBrbhydralc*  In  the  food,  as  U 
well  kiiowii.  is  In  (IccrcMo  the  proifld  motobolUm. 
M  ii  khnvvn  by  the  dlmitiisliril  excretion  of  iillrgscit 
In  ilksnriue.  In  v.  Kni«rieiu'*  experiments,  22  i;riimi 
of  crude  tlbre.  or  wliioh  11.02  graiuB  were  diut-sted, 
decreased  Ihe  {irnleld  inetaliolltiti  by  '22%,  tvlille  II 
jTBiRs  of  cuiip-siisar  di*croaaed  iL  lfi.3%:  [u  other 
words,  ihc  diEcstlble  criid«  fibre  Blioweci  Itself  more 
fffMtipe  in  this  rcwpect  thftn  «.n  «<]uaL  m^ighc  of 

KOfitlT. 

A*  regards  the  guiii  or  loss  of  fnt,  thtt  lulviinlajje  l» 
on  Ibe  iiUte  L>t  ibe  ■•iigir:  tliu  Utior  ilimiiiUldiig  lIir 
daily  IiM8  from  ili<i  boil?  Iiy  :t.C  grftnis,  wlillu  ihtt  celt- 
uloMt  dccreuaed  il  L3'  1.7  ^raiua. 

These  An)  tbp  rpinlla  of  s  single  esperlment,  and, 
u  ragftnh  pxiKTt  ntiin(<ri»l  vnliics,  are  of  cntirte  sub- 
ject It)  eorrrclion  by  fiiliirp  invosligalionii.  Tliuy 
ccrtxiiily  Kikow,  Imwi-vrr,  r.hai.  itir  nutrlth'c  value  of 
ct-ltiilone  Lh  by  1111  mentis  inaigiilflc'^nt,  and  pr»1jnl>ly 
jivt  very  inucli  buluw  ^bHt  vt  vtlicr  carbliydriiUB. 
If,  as  in  the  former  article,  we  assiiiiie  lli&l  the  heat 
eTolved  by  Lhe  fumieutnllon  of  the  cellulose  Iti  the 
altrueiitnry  c&tihI  Is  of  line  to  the  orsaDitm,  then  the 
sole  loss  by  the  fcrmcntjuloii  Is  llio  Inlctit  cnprcy 
carrinl  cff  in  the  mur>U-t:a.-<  evolved.  In  tbat  pntwr 
lli-e  anciuiiE  of  itint  k-ss  waa  (rniiinat^d  on  Ltu-  basis 
of  lleniieberg  and  Stohmanii's  dei*nniiiMion»  of  the 
unouniof  uiurali-gaa  excreted  Id  their  leipirattau  ex- 
perlnMnU.  If,  Iii^lead  of  this,  Hie  amount  ol  laiirah- 
gu  evolve'il  la  the  frrrocniatlon  of  one  grain  of  cdlii- 
loss  be  ntadfi  the  baalstif  tlic  calculnlloii,  a  somewhat 
lower  vnluA  for  Ihe  celluUni'  n^iiili*.  Aecorilinf;  to 
Tn[)|iciiiur.  one  gmit)  of  cvllulosii  ylelilK  OMVi  gmnn 
VOi,  O.iMi  gmitis  CI!,,  ami  il.flin  srams  uf  uivanlc 
achls.  One  grain  of  cellulow'  yiddi  4. -162  inU.;  0.047 
graitiB  CU|,  AUcitl. ;  leaviiii;  ;l,l7:t^  cul.  U>  rtprvsQiit 
tl)« available  1ietil-vaki<!  nf  [be  ecllidosc.  One  grnm 
of  mio-sugar  yielda  4.\1^  ciil. :  '>n<'  ^rttni  of  Htnrr'b, 
4,479  eal, :  curiBi'<]U(i<iLly,  if  our  ftindmuituinl  itt.iuinti- 
tion  Sr  correct,  Ilia  value  of  ntii'  grHin  uf  cdlnliMu  i» 
about  SS%  of  tliat  of  vaii^-mignr,  ,tni1  aliiiiit  M%  of 
tlikt  ot  aturch.  These  rveults  tigree  well  witU  Ihuee 
of  V.  Knk'rlem'H  experlmpolfl;  and  the  two  togolhier 
appear  to  Justify  tbe  eoiicluplon,  ]>r<.'viously  sLiilecl. 
that  the  iiuirltlvo  ralue  of  culUikise  Is  not  greatly 
Inferior  to  iliat  of  other  carlihydratcs 

(1.  P.  A  BMflllY. 


Tho  naval  observatory  pttbli cations. 

IReferrlnic  to  your  rriiiiinn  in  Sclrnrr  for  April  8, 
on  ihc  delay  in  println);  nnniinl  vuliinics  uf  'Aai-rn- 
noriikal  and  meteijrv>lc]Kli;ai  ubserviitiims'  miide  al  the 
U.  S.  naval  observAtory,  I  xm  pLul  lo  be  nbte  to  say 
tbat  the  cause  for  cuMinlaiiit  in  thiti  dIrectloD  ha« 
been,  at  leait  lemixirarlly,  remove<l:  and  In  futura 
WB  hope  to  hafe  otir  volumes  printed  as  fast  as  the 

tUmltei)  number  of  computers  will  permit  the  proof- 
ahe«ls  to  be  sent  to  the  prinfr. 
nnrlnRtheelo»in;:d«y*  uf  ennfiroa*,  the  following 
ris'udut.lun  vim  luinidiii^ed  niid  euncurriNl  in:  "Thui 
Urn  annual  vithime  of  the  ■  .\*lroiL<'nifral  and  ineLeoro- 
[Qgleal  observation!!'  uf  the  naval  observntory  for  the 
years  1B8I  and  ISHi  be  prliiied,  and  that  2,0U0  addi- 
tional eopl«s  of  each  volume  be  printed,  of  which  400 
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coplft)  wilt  be  for  th«  iim  of  the  aenait,  SOO  for  lh* 
u«fl  of  the  house,  and  SOO  for  the  use  of  the  navjr 
department,  or  for  tale  at  the  co*t  of  paper  uu 
printing." 

TU«  manuscript  sheets  of  the  volume  for  1?81  arc 
now  in  ih?  banclt  of  Iho  printer,  lo  be  followed  im- 
nifdiattly  by  those  fnr  1SS2;  sw  that  both  of  then* 
volunie«  will  bi^  illstrlbuted  this  year,  and  it  U  bufted 
that  we  will  continue  lo  bo  able  to  have  (as  you  very 
pertinently  *l^cee^t)  al]  aniuml  voluniea  printed  l»- 
depcudoiillyof  ihi:  regular  appropriation  for  the  uavy 
depaitmcnl.  Allan  D.  BnowN, 

Commonifer,  U.  S.  iMty. 

U.  S,  nami  oliaartntoTy.  Wuhlnfton,  U,C., 
i\prll  S. 

An  attempt  to  photograph  ths  oorona. 

Mr,  Fii'keriiig's  inUTi^stini}  experiments  dsBcrlbed 
in  Srii-ncr.  fur  April  3  would  seem  to  be  practkally 
-conclusive  as  to  the  unreality  of  \hr.  coronnl  forms 
which  appear  upon  the  plniea  of  Dr.  Uuxglii*  an<l 
Mr.  Woodn,  If  it  wei-e  evident  llint  itc  had  observed 
0,11  the  eondlllon»  which  tliey  hidfcaie  a*  e'i.w»iiiia|. 

His  loiter,  however,  la  silent  In  reirpeci  to  one  Im- 
portant point.  It  Is  not  staleil  wbirihcr  or  not  th« 
platen  were  'backed'  with  any  light-absorbing  su^ 
itimci^,  in  order  to  prevent  the  so-called  'lialatlou' 
produced  by  reflACtii:>n  from  the  back  •iirfAco  of  the 
place  under  a  itrong  light.  The  Kngilth  observors 
Instil  urgently  upon  the  necessity  of  this  pri'eatitton, 
and  u»e  for  Ibe  purpose.  X  believe,  a  coat  of  asphalt, 
vamiah,  colore«l  wlUi  liniiiswiek  blMili.  It  U  [wssUile 
Ihat  even  this  pspe(lii?rnt  would  sot  wholly  prevent  a 
slnt.iky  seuLtRrlri^  of  light  .11  tlin  edgo  of  the  sun's 
lmii|{<'.  hi'i'MUi'  rtilnntt!  pitriielits  of  fitnil^  matter 
etnlit-'iblfd  in  l.hrr  ulans  liiii'lf  would  havs  their  In- 
fluence; hui.  It  i«  obvious,  that,  If  the  experiment  waa 
tried  without  the  precaullou.  It  cannot  Ira  Iwihed 
upon  as  any  wsy  decisive. 

Perhap*  Mr,  Piekerini;  would  kindly  fupplement 
his  oominnnicnlion  by  u  brief  slatenient  regai\)lng 
this  point.  C.  A.  Youxo. 

PrIiicoloD.  KJ,,  .\prli  S. 


In  reply  to  Professor  Young's  column  n  lest  I  on,  t 
would  s^f  that  the  pi-cpnutloii  lo  which  he  refers 
was  laretnlly  attendt-d  to,  and  that  all  the  plates 
employed  were  backed  tlie  day  befor*-  tlin  i^elip^*'  nith 
niphalt  vandih.  It  would  be  very  inttri-silng  to 
know  how  fir  the  corona,  as  photograiilitui  by  Dr. 
Hugsl'i*- *'"*''"l*f''ora  the  sun:  for  a  very  Ioiik  ex- 
liosure  would  probably  luai^k  llifl  real  phenrnaeunn; 
one  that  wat  very  short  would  Iw  inaitffii:ieiit  to 
obtain  an  imprvialon  of  It.  My  expnanrro  were  so 
timed,  thai,  by  a  long  devnleprneni,  iho  darkening 
cnuld  I)H  irai-eii  to  a  distance  of  .^  «f  the  sun's  diam- 
eter, wbile,  with  a  short  derelDpnient,  thv  dnrkrntng 
only  reached  to  ,2.  But  lu  iiu  eaau  ciulil  any  par- 
ticular ray*  be  tdenllQed  in  tb"  difTcf^-nl  pti<'t-Ti:tiip)is, 
Wu.  H.  PioKBBnto. 

Sir  William  Tfaonuson's  Uoleoular  dyuamica. 

An  It  l<  pnuihie  th.-it  anme  of  jour  readers  may 
have  obtained  copies  of  the  papyrogmph  rc|H>rt  of 
my  Icoiure^on  molecular  dyiimnic*.  delivered  at  Bal- 
timore during  Oelober,  Ib'S4. 1  should  be  ohllgM  by 
your  giving  publicity  10  the  folltiivln^  corrections:  — 

I*.  i(4,  lines  IS  and  l'<>.  delete  '  We  may  call  it  a 
dynamnx  but  not  a  paradox.'  I  tiave  no  recullee* 
lion  of,  nor  ran  I  imaxinc,  what  the  word  waa  that  I 
sug^stod  at  more  logical  than  *  parndox.' 
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SCIENCE. 


p.  W,  Una  U,  for  'itintorUvnkl'  nibiUliitn  'ciiii< 
denmioii&l.* 
P,  SM,  in  the  t«ru  exprtwilons    fur  ^,  ulTen    in 

Ml"'-  I)"  • 
«qiuuon  [I  i).  Iiucrt  '  tnni '  bctore       ,  ,    .   ;     alw 

In  the  expression  for  'lane'  And  'lukr,.'  of  rqiiu- 

lIoD  (20),  fti»erl  'Un  I '  before     „»  4.  ^  •     'Hib  for- 

iuhIh  Cruiti  which  tbe«s  »xpre»stoiis  ar«  *1«(1uM(1  Is 
«ftrrectly  givtm  at  tin*  foot  of  p.  8115. 

P.  SOfl,  iti  lino  13  from  top  of  the  pug^.  nnd  lii 
Ihn  luft-IiMi'l  iiif  inhcira  of  equatlnut  Cill)  nnd  HI  |,  fur 
'ui'  Aiiil  *  w,,'  naii  '<j'  iinil  '«('  rmpec lively. 

IV I L  LI  .IX  TirouHon. 
Tb*  anlTerritj,  OIubdw.  Unvh  3S. 

Tbe  cold  weather   of   Febrtianr    and    Marcb, 

During  thti  ))iui  two  luutitliB  the  r.M  vrralhiT  hu 
b««Q  of  uiiUHually  long  liumLion ;  so  iiiudi  .lu,  llutt  In 
man;  pincvs  in  »n<l  fthout  the  cicv  ih^  inner  and  ^u 
pi[wii,  which  M«  plnonl  ahont  four  feet  under  the 
Kmiini),  hxvK  Iwmi  frai«ii.  ThU  b«ing  itie  case,  I  have 
tliottiiht  ihm  it  would  be  Inlerrttlne  to  kc.  ([-om  iho 
rucoril*  »(  Orapor'a  contlnuou*  »1  f -record  in j;  ihT- 
■Domeitr  of  this  observMarv,  what  w«s  ih*;  ttlfli'mncn 
lu  the  duration  of  the  cold  in  this  yew,  as  comp^n^d 
vttb  iMt.  Tlie  fullovlng  table  shows  itio  coiiipikrUau 
of  tcmiMinttui'i:  every  ten  deereea,  from  the  lowest  ta 
the  htghcaU  for  the  ytitkra  lt>&t  and  ISi^i,  duilug  the 
month*  of  Fcbniniy  ailiI  M.^rch,  and  also  the  number 
tit  titnei  or  hours  the  tern  ji«ratitrewftabp!nw  oritbnpo 
20°,  which  Lasbeeutiikuiiiui&tDiiiiwrnturenf  neither 
freezhig  nor  thawinf;. 
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HiMinof  coldrlD  IMS.  fbrVebruary >    .    WT 

H6Dn«f«)>ld.  iBlftU.  rorlbreh Ml    TSa 

flonn  at  Mid,  la  ISW,  for  FnbraaiT 141 

Oonnofcvld, In  Itw.foi  March I«T    33S 

IHItorcDM  of  hour*  afcqld  belwiVRi  tbv  IWD  year*  >     .    .     .    MO 

•    There  wore  ther»'fore,  during  tho*«i  two  months,  4H0 
bouri  more  of  cold  in  tS.S.'i  ihun  in  iS?i4. 

Danikl  DitAPER,  Ph.D., 

tHnctar. 


CIVIL  A?fD  ASTRONOMICAL  TIME. 

Tnens  h«|]Q8  to  be  a  good  deal  of  doubt 
wbetber  tlie  recommondiilioiis  of  tbe  Prime-ine- 
rldlltn  conference  are  going  to  he  verj-  gener- 


oIIt  secopted.  Franco,  and  the  nntiona  Dtidpr 
French  influeiK^e.  rertainlr  will  not  adopt  the 
new  anti-Grccnwit'li  infridiiia  for  many  ,Ttats, 
if  erer.  The  mnller  is  really  one  of  cou- 
parntivelj-  tittle  importanrc ;  that  1b  to  tart,  tl 
will  mnke  no  very  givnt  prnctlcal  dilfereRi?e  l£ 
anv  one  if  different  nations  coutinue  to  um 
ilifTcreut  niL-ridlaim :  »till  tliere  can  ht  no 
queetioQ  tli&t  there  would  be  a  real  ami  (oo- 
Kidornblo  coovonicnec  In  the  e*t9l»li*hin«it  of 
a  single  meridian,  and  consequently  ofo  tiine- 
syattMn.  which,  like  our  pivm:iii  niilroad>liiiu 
ill  the  United  SUtea,  would  be  identical  as  to 
minutes  and  aoconds  all  over  the  earth.  It  ii 
probable  that  the  gentle  preaaure  of  this  uoo- 
venience  will,  after  a  while,  bring  aboal  ihe 
dcsiriibk-  cuncinrt-ncc,  cHpt'cUlly  as  tlie  il^ 
creasing  extent  and  rapidity  of  travel  andoMi- 
munication  will  all  the  time  bring  otit  dor 
forcibly  tlic  inconvenlence»  of  the  ptessnt 
state  of  afratra,  and  tend  to  weaken  mere  local 
feeliug  and  prejuclioti,  which,  iifter  all,  is  Ite 
main  ob&tacle  at  present  to  the  imivcnal 
adoption  of  the  meridian  proposed. 

Tbo     reeommendation      that     aHtrononen 
should  ooEDH  into  agreement  with  other  foDa. 
and  l>egin  their  day  at  midnight  insteffld  of 
the  following  Dooa,  as  at  pr«««nt,  scema  Hft- 
tnally  likely  to  fail.     The  Greenwich  obaerra- 
tory,  indeed,  adopted  the  new  plan  on  .Ian-  I ; 
but,  so  far  as  wc  know,  nu  other  tinportu^ 
astronomical  cetnblishmcnt  has  yet   done  M* 
Commodore  Kmnklin.  of  the  L*.  S.  oava]  ob- 
aervatorj',  propoaed  to  follow  the  exnm[>li  of 
Greenwich,  and  issned  an  order  to  that  effect  : 
but  U  excited  80  iiiiich  opposition  ftioin  cer- 
tain  eminent  and  influential  astrooomers,  thft^ 
the  order  wng  sinitpended  before  the  time  csai* 
for  it  to  go  into  operation. 

The  olijeclions  of  Professor  Newcomb,  nb^ 
has  formulated  more  Ailly  and  forcibly  lha.<* 
any  one  cUc  the  reasons  why  tlie  chaaf^ 
should  not  be  made,  ro.]nU>  not  so  mucb  to  tt»^ 
fact  that  astronomers  would  find  it  ioconrrO' 
lent  to  change  the  date  of  llielr  obaerv-aliod' 
at  midnight,  aa  to  tbe  confusion  that  wouki  t>' 
likely  to  result  in  the  combiDfttion  uid  comp*^ 
iaon  uf  ubeervalioiLa  taken  before  tbfi  iol 
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tion  orthe  new  Hj'stem,  and  nfLer  it.  The  eniue 
sort  of  iliJliciiUy  now  exists  in  eompanng  ob- 
eervulions  iniule  before  and  aflcr  ibv  introduc- 
tion of  the  Givgorian  calendar  i  but  in  this 
c»s«  the  rliscontuiiitlyninoiiiilH  to  ten  urolpvcn 
<)Kya,  and  cannot  encnpR  notice,  wlille  the  dis- 
coQtinuity  inrolrcd  in  the  propased  system 
would  be  only  twelve  tiuiita,  und  mijijiit  t'iunly 
be  oterlooketl  with  most  damnging  coiise- 
qneoccB.  This  objection  Is  iindoitbt^^dly  viilid 
and  weighlY.  The  other  objections  urged,  as 
to  chaage*  needed  in  the  cphcmeridcH,  really 
amount  to  vei-y  Iittl«.  At  present,  one  has  to 
stop  a  moment  to  consider  whether  h@  is  act- 
ing ns  ft  civilian  or  an  aatronumei-  wln;ii  he 
opena  the  KpliemeriH  to  look  ont  data ;  and  it  is 
quite  iinmaterucl  as  regards  thu  numbers  given 
for  noiJM,  for  instance,  whether  noon  is  called 
0  h.  or  12b.  Am  to  th«  cliaDges  in  the  printing 
of  the  Kpliemeris.  they  would  involve  a  littl* 
extra  work  iSie  first  year,  but  nothing  of  any 
Con8e()ut:nce . 

Per  contra,  a  conaiderable  majority  of  the 
SfltroDomeni  eonsult'od  by  Comiuodoro  Fnuik- 
lin  were  of  oiniiion  tliat  the  advantage  gflTiieil 
by  abolishing  the  disllnctiun  between  civil 
and  aatronomicAl  reckoning  woukl  fully  com- 
pensate for  the  ndniicted  annoyance  conaiy- 
ijuent  upon  the  change.  The  number  of  peo- 
ple inconvenienced  by  the  change  would  be 
vcrj'  ainnll.  and  they  would  he  persons  nbnu- 
dantly  able  to  guard  against  mistakes  auch  as 
oDicrit  would  be  likely  tij  make.  On  the  other 
hand,  the  present  Bystem  leads  to  connittioii  in 
the  case  of  all  neophytes  in  astronumicul  work  : 
indeed,  pretty  good  astronomers  are  aome- 
timcs  caught  nnpping  when  th^y  look  into  the 
almanac  for  forenoon  ilata  ;  and  in  pubtiHhing 
obaervations  it  is  often  necemary.  and  always 
wiaei  to  atate  whether  civil  or  astrononiical 
reckoning  is  used.  Of  course*  the  change  in 
Hscif  considered  is  of  very  little  importnuee ; 
but  it  does  seem  rather  unfortunate  that  the 
recomincDdutioDS  of  the  Washington  confer- 
ence should  fail,  to  begin  with,  at  the  Washing- 
ton observatory,  and  the  effect  will  wndoubtodly 
bo  to  post]K>ne  the  acceptance  of  the  whole 
system  of  proposed  reforms. 


THE    SCIENTIFIC    REfSUlTS    OF     TBS 
LADY  FRANKLIN  BAY  EXFEDITION.^ 

TiiH  generfti  interest  in  th<  scientific  work 
of  most  [lolnr  expeditions  lias  been  »eriortRly 
nffeeted  by  the  long  delay  whioti  necensaxlly 
ot.-cunt  in  the  publieation  of  the  records  and 
rt'^idts.  M'ilh  tlie  pcrniisBion  und  concurrence 
of  Gen.  Vt'.  B.  tlazen,  uhief  sigtml-nflleer,  I 
take  pleasure  in  giving,  aa  far  as  1  can  at 
present,  a  brief  summary  of  some  of  the  scicu- 
tide  results  of  the  Lady  Franklin  Bay  expe* 
dition. 

Hourly  magnetic  deelioation  obscrvatious 
for  thirty-two  days  on  which  Ihey  were  made 
prcviouR  to  .Inly  1,  1M82,  were  reduced  at  Fort 
ConRcr.  The  mean  declination  thus  obtained 
was  100"  li'  west,  being  1"  fli'  le.<*8  than  the 
result  dedueed  IVom  the  observations  of  the 
Kngliah  csi>edition  of  187.T-7fi.  The  maximum 
eaBU-rly  di-flcclion  occurred  at  2  a.m.,  local 
lime  (7  A.M.,  Gotliiigeti  mean  time),  and  the 
maximum  westerly  delieetion  at  IS  m.  A 
primary  maximum  at  4  p.m..  most  probably 
was  due  to  disturbances.  These  deHeeiions 
are  from  one  to  two  hours  lalor  than  those  ob- 
tained fi-oni  the  obeenations  ofLieitts.  Archer 
and  Fnlford,  R.N.,  in  IS7.'i-76:  but  it  Is  pos- 
«il>Le  that  the  otraervaliona  for  the  complete 
year,  which  are  row  In  tlio  haniiti  of  Assist- 
ant Charles  Schott  of  the  V.S.  coast  and 
geodetic  survey  for  reduction,  may  give  other 
results.  The  hours,  however,  agi^e  with  thoee 
determined  for  Vwi  Rensselaer  harbor  by  Mr. 
Schott,  in  the  dli«cu<iaiou  of  Kane's  obsen'n- 
tions.  The  absolute  range  of  the  Knglisb 
observations  was  «° ;  and  the  greatest  daily 
change,  5'  9.4'.  From  fi.X'>  a.m.  (Gottingen 
nienn  time),  Nov.  IH,  1888,  to  10..tO  p.m., 
Nov.  1>*,  the  absolute  range  as  obBerve<i  was 
20"  2*f.2'.  — from  li:)"  19.8' west,  to  92°  51.6' 
weat.  These  times  and  figures  are  gtvoQ  8B 
of  more  than  <<ommon  interest  in  connection 
with  the  gix-iiL  mugnetle  storm  of  November, 
18«3.  The  changes  at  Conger  wore  much 
greater,  it  will  he  observed,  than  at  Godthnab. 
Greenland,  where,  I'aulseri  enys,  on  Nov.  17, 
1^43,  fVom  2  A.M.  until  noon,  the  declination 
had  varied  4°  44'  to  the  vast,  and  later  about 
y  to  the  west :  so  that  the  variations  for  the 
day  reached  9.5°. 

The  following  table  of  monthly  means  has 

■ThoMCOEUPMiTlnitiilciun  rtprMniu  F'anCoiiiBrM  Itwu 
plialeBTmpti4d  fir  AngMnl  nMir||«  W,  llliv,  In  Uitrcb.  IM3.  Iln 
[irlnt  rmtii  whlrli  li  wiw  UhiMi  b<-l»K  odd  uf  the  frv  Uul  nar* 


tir  „  _ , 

imii{[htw>.fiU  h()nii>(>rl1i«ara4il]r  partf,  TheMghtcroandainw 
iiuriliwrii  uf  iliw  PiBlliin  !•  mm  al  (he  Ivn.  Tlic  pleuira  r«prii> 
tVnUltiK  jirlr^'ljifel  biillchiitf  iirnii|il(-[1.     I'^lmrv  wor«  throe  nbn 


tniBll  •irui'luri'ii,  vlrvt'oirilrnl  iiud  uisKii<^llDob*enaliirlo>,  and 
Bii  ttiitruniniil-ibctU'c.  lliv  trim  tn>n  Mllir  Hsbt  roBCliif  to  Ih* 
aalroniiinioal  &lM»rtab>r]r. 
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enootniJilvilfroiii  tbri.'ej-cArs'otwervationa,' — 
375-76  nml  l^tftl-SS. 
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TLe  barotiietricul  obHOrvaltoiiM  sliuw  utitio«- 
pheric  c)iaiigi.>H  which  1  bellow  arc  cutniuon  to 
the  region  witliiii  the-  arctic  tiireli',  north  of 
erica    at    least.      Tlie   marked   maximum 

•8Hurc   in  April  givos  wbj-  rfi|iitUy  1o  tlie 
iriacipal  niininrntn  in  .lulv ;  lo  be  followed  by 
a sefon<lary  mnximiini  in  Novcmbpr.  nnd  a  leas 
marked  miinnium  in  .libnimry  or  FchriLnry. 

Tlie  hourly  bm-oiiietric  obseivfttion*  are  of 
spc-ciftl  iiilurcsl  a»  U'luVmg  U>;riinl»  a  litiul  soln- 
iLOTi  of  tliL-  quogtiuii  wliellitT  or  imt  tlii.'  i^egulHr 
(tiiirtml  variali^.n  obaerved  in  lower  InllCitdes 
also  oceuivi  urar  Uiu  pok'S.  Hiiciinn,  noting 
the  fact  thai  ihe  rniijje  at  St.  Petersburg  ftiirt 
akop  ift  Imt  alKiiiC  .OI'J  of  tin  inali,  rcniftrks, 
And  in  &till  higher  lalttiidcs.  at  ihat  period 
of  the  year  whpn  Ihcre  is  no  alternation  of  day 
and  night,  the  diitriial  varintion  probnbly  doeit 
not  occur." 

The  first  year's  obBcrvatiom!  nt  Fort  Conger 
sattBfied  m^  that  such  diiirtiaJ  variation  do(>s 
ooour  in  v«ry  high  latitudes,  and  my  o|)inion 
'as  confirmed  hv  nnbst-<)neiit  obsecvations. 
_t«diictii>iitt  m&dit  Kuveml  inunths  hi'forc-  thO; 
station  was  abandoned ,  ri<oin  nearly  Cwn  )iijiidre(T 
dajs'  continnonfi  libHeriation,  showed  a  range 
of  .0099  of  an  in»"h.  Tin*  primary  inasiniiim 
occurs  at  5  a.m..  Wnsliintnlon  mean  tinif  (ivliich 
is  53  minutes  slower  tlian  local  time),  followed 
ty  the  primary  mimiumn  at  I  r.M.  The  sccond- 
maximiim  and  minimum  took  place  at  ti 
'.U.  atid  luidnight  rcHpevttvoly.  Tod«terniine 
whether  the  prasenct;  or  absence  of  the  min 
affected  the  duotuation,  I  calcidalfld  sBparulely 
the  means  of  the  d«j-«  of  continual  dnrkneaa 
and  continuone  minliglit  up  to  May  I,   1XH<'I. 

le  diiiraiil  dncUmtiuu  vt\»  Hiilnstnntiidly  the 
8am«,  and  the  crilicnl  honr»  wi're  idtnliCAl  In 
tlid  ai'ctir  night  and  in  the  polar  day. 

The  absolute  range   of  the   liarometer   oh- 


served  was  2.03^  inches,  — from  31.  April  9, 
lf^ft2.  to  28.flr,«,  Feb.  19,  1883.  It  ia  intcreiit- 
ing  to  note  that  the  minimum  pressure  for  the 
yenr  m82-S3  at  Godthaab  and  in  Spiizhei^en 
ocrurred  renpeclivcly  one  day  earlier  and  three 
riaya  Inter  than  nt  Fort  Conger,  The  barometer 
at  G<Klthaab  tonoh^d  the  nnusually  low  point 
of  27.89. 

The  annual  rntfuii  temporature  {  — 9.0°)  ia 
Iho  lowc!4ton  the  globe,  being  1.4°  below  that 
deduced  for  Van  Hi^nsselaer  harhov  from  Kane's 
observations.  It  ijuite  dl^ixisesof  the  theories 
of  a  warmer  eiimato  as  the  po!e  is  approached. 
The  ma:cimum  mean  at  Fort  Conger  agrees 
with  thst  of  other  arctic  stations  iu  general, 
occurring  in  Jnly ;  and  the  monthly  moan  gradu- 
ally declines  to  the  minimum  in  February. 
This  month,  I  think,  is  generally  the  coldest  at 
arctic  stations  ;  and,  when  Die  lowest  mean  h.ts 
been  noted  in  .January  {or  occasionally  in 
March),  I  believe  ti  *ericB  of  years  would 
change  it  lo  Fcbrmiry.  The  lowest  montlily 
mean  (  —  46.5°)  lor  February,  1882.  must  give 
way,  however,  to  that  at  Wcidiojansk  (on  tb« 
Lena),  from  which  the  following  racana  are 
re|>orU'd:  December,  —  ftO-S'  ;  January,  —.I)!'' ; 
and  February.  —  -W.  The  highest  monthly 
mean  wa.-*  that  of  .bdy.  1883,  37.2°.  The  ab^ 
BOliiteranjio  of  temperalure  was  115,1", —  from 
-i;2.1',  Fob.  3,  1882.  to  +53',  Jane  80, 
1882. 

The  amount  of  ruin  and  melted  snow  was 
3.SI5  inches  the  firal.  and  3.8a  the  second  year, 
irregularly  dietiiliuted  throughout  the  year. 
This  small  amuiint  of  precipitation  may  ex- 
plain the  nou-ghtciution  of  the  adjacent  country. 
I  believe  the  precipitation  in  tliu  interior  to  bfi 
less  than  at  Fort  CV)nger. 

The  wind  rrsriltants  nre  ah  followg:  first  j'ear. 
S.  fil.l'  K.  7J94  miles;  Bccond  year,  8.  G7.3* 
E.  CA'.n  miles.  Tlic  wind  was  more  southerly 
from  2  to  1  p.m..  inchisive,  than  at  other  hours 
'during  the  fii'<>t  year,  and  from  1 1  a. v.  to  2  i>.m. 
the  second  year. 

The  muun  tidal  establishment  wa^  deter- 
mined by  me  at  Fort  Conger  ftom  two  years* 
observations  on  a  llxed  gauge,  as  follows:  — 


Hlgli  wnter  I13I4  (Ides), 
l^w  water  (I3U  ttdfsj . 


II  h.  .Xt.gm. 
n  h.  4^.1  m. 


Complete  series  of  high  and  low  waters  for  two 
year*,  with  lygulnr  hourly  readings  of  the  tide 
for  one  year  at  Fort  Conger,  have  lieen  placed 
in  the  hands  of  Mr.  Schott.  These  ohserra- 
tions,  with  snpplemeulary  simultaneous  read- 
ings nt  ('nix's  Sumner,  Beechy,  Crayoroft, 
Lccbi,  and  ut  ReptiUo  haibor,  addvd  to BesMl'a 
and  Narcs'  observaUons,  will,  I  trust,  enable 


312 


SCIEXCB. 


tiiU  experts  to  Actemioe  the  co-Udal  eurres 
te  Li»Pohi  S«tt,  u»d  BotMMB  snd  KsBamljr 

Tbe  tesprnUiirs  of  the  HnAce  ae»-wata' was 
nnAilrotnenrvd  ftavOelobcr.  1889.  to  Jane, 
1S83.  TiM  teapcnom  Ml  «*•£);  ftoa  • 
■cu  of  39.r  ia  Ocsober.  to  iT  in  Deooiber. 
and  ihai  raw  Aeadtljr  lo  29.4*  ia  Jme.  Tbe 
•bbiag  tide  (to  tke  aocth)  w*s  from  0.1'  to 
OiS*  eaUer  tkn  tte  •mrias  tide,  aod  iu  meaa 
lot  DMMbM-  «w  Sd.d'. 

Tbt  ■nwiWiig  oTISS  bikcnu  aod  bo  boUns, 
■Uw^  betwees  Ckpea  M^  sad  Brifaatt,  ia 
rifaUcBBtof  a  JMerrat  offcao  along  tha  DOfth 
eoatt  of  Gtwnbad,  frooi  the  flhaOoir  aca  aonh 
«r  Alia,  Nbnk  AaMriea,  aad  Griaadl  Laad. 

FtNtj-eigbK  swiags,  vitk  arvompaonag  tbae 
obetnaUoaa,  w«fe  aude  aitb  a  pead'nlaai  Ibr- 
Mated  br  the  U.S.  coaai  aad  noditie  nmj-. 
Tha  afaawraliDaB  an  Bov  in  ifaebanls  of  Aanac- 
aat  Ckaitea  S.  I^ima  tor  radaelMn  mod  coca- 
P^risoa.  I  ngnCthal  eoattaaed  ueotal  aad 
ifcyrtcal  wcakaeaa  tare  pwttated  aiocr  mta- 
•daaJimlriMHi  tnariwl  of  theae  aat^cta. 
ia  anv  praaealed.  as  the  biMa- 
wiiM  BO  beUer  ranaha  floai 
A.  W.  GaaaLT,  U.S.  amy. 


nakiag  oae  luipmdwi  la  tour  of  the  re- 
BMtaiBg  traeka,  the  iBaBer  tora-feec  abov  a 
cnaceattbat  ooalBBOaaaHh  that  of  tbe  hiad- 
IboC  Tboe  is  a  loa^.  baftaa,  uRBalar  faalg- 
big  of  tbt  rodE  ia  aad  behud  tbe  boUow  of 
the  flM>C.  djioc  away  backward  tato  tb«  aar- 
bee.  Tbe  gnat  anoaol  of  thb  woald  lagBcat 
that  tbe  aaiawl  waa  aacendtag  a  wet  alopa. 

Tbe  appearaaee  of  alab  Na.  3  'n  ao  Uka 
No.  2  that  tbrr  wm  probaU;  ooe  oaatinaoaa 
As  •ceo  ia  tbe  flgera.  tfaa  imrfer  faa- 
of  the  Imi-taM  momfy  toaebia.  aad 
oaee  or  twiee  aoaewhat  orariafa,  that  of  tfaa 
ftire-fiKX.  whidi  b  erUeiahr  s«di  becaaae  its 
poailioa  varies  t^aaiw^  to  tba  fceawi.  It 
baa  a  wide  aacle  ftoa  thalfaM  of  negmwiDD. 
Ia  the  last  (appeiBMiai)  kA  feel,  Ae  bra-lboi 
tcfMla  tta  latet,  tboo^  at  ink  ^aaee  U  kuka 
Oa  a  joiatod  toa.  AB  the  wpwawoai  arc 
alatpkt  of^  (el^aea)«  drcvcst  ia  the  ccain ; 
and  ■evant,  as  ia  tbe  higcr  acpatale  Qpm, 
bare  a  tbiltew  carabaped  Ifwoioa  oa  Oe 
ianer  farwaid  bcader.  which,  ia  two,  ^owa 
al%ht  baglhaiiwi  wriaUs.  TW  MUIda 
Hack*  ai«  kaa  perfeek,  as  if  tbe  right  9M 
laeaaed  oa  a  kHrar.  wetter  part  of  the 
beodi. 

U  Xoi.  S  ibete  was  an  iatk  ^aa 
the  heele  in  pwKi^  each  other:  laNo^l.fiKfe 


^OOT^MntTS  IS  TBK  MOCXS  OF 
COLomAOfK 


aaaaad  by  a  ahito  Ban.  iMa  la  tte  kA  IboC 

hbai  ta  tbe  right  eye.  drmwd  ia  graj^.  and 
wiMiailiiaMi^aiiilliilgBa  a^  a  black  de«. 
With  aa  iwifa  to  tind  the 

taB  SL  VoB  Ctack,  CeL.  —  the  on^  «e». 
^Btaaf  MSHslifctfan^iTfnrttfd  torn  the 


a  eaikCB.  GiiaMM. 
ihe»  MBK  to  the 

iaikwtnN^wM 


r  ttaiha 
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Stab  No.  -1  hasoiDfi  piiirsof  liiiid-roottruukii, 
fth  tli«  tovK'tvvx  soiiietimvs  ooint-iding,  ami 
Isewliera  separnti^d  »t  lonaiclcrable  distancca. 
ey  are  iu  relier.  Uial  is,  on  the  uuder  sidi: 


V 


Y        >• 


nnb  rigbt  reaL 


^ 


AriraBHalrldf,  Bl  ln«b>*;  wlAlh  nt  tnuikinir,  44  iRoibw. 

Of  Uie  Uyer,  auil  resemble  Xos.  2  rutd  'A,  but 
BmiJl«r ;  and  tke  stride  U  two  inches  less. 

Thorough  search  was  made  ninong  the  vast 
qiiaiUiiio«  of  wagt«  etone  in  tbo  miiiii  lunrrtes, 
land  al&o  in  tlioce  of  Stan?  Canon  adjoining,  aa 
RVetl  as  in  the  streptJi  of  Drnrer,  whei-e  tiiese 
ftd  quartzitic  snntlstonfis  aw  largrly  iwed  for 
fbgging.  Tho  acaroity  of  the  tracks  is  cm- 
^lasized  Ly  tlic  aUunduiicc  of  raindrop  imprcs- 
tfona.  There  were  also  many  irrcgiiliir  Htftllat*" 
Boiiida,  left  by  somct  TyHtnllizaiioii,  which  a 
larrviuau  mistook  fur  tracks. 

H.    W.    pAltKKK. 


WCCESSFUL  EXTRACTIOX  OF   A    BUL- 
LET FROM  THE  URAIX. 

The  jVewriTt  ineiUeatJ(/arnal  of  Marcli  2A  gives 
account  of  an  interesting  lurglcnl  npcraiinn  r^. 
ently  jM-rftinni'd  In  Nfw  York,  (rom  which  we  con- 
•Dse  Iha  following  statement:  — 

Ou  the  2A\ii  of  January,  I8S4,  a  IwKlihj  yAung 
t»n.  Driino  Ktxm-t,  nin«-l><<iri  y^nr*  old,  rraa  ndmittcd 
ato  on«  of  II16  wnnls  at  Brilk>v\ii?  Iiospiinl,  luHcring; 
roin  a  pbtol-shol  wound  pfnulntliiiK  tlic  tiralu 
hron^h  lIiQ  coatrs  of  the  forvLriul.    The  gmtfeni 

as  Bern i-uocooscla lis,  knd  wtiea  arouseil  wa*  Irnift- 

le,  aad  in  wnwer  to  all  qnestioui  limply  fcruatMl 


■  ja.'  It  wai  Uius  impoNlbbloaMMnalit  Uie  circnm- 
Biju)ce»  nf  the  acciirrencc  of  the  injurr.  It  b»  tincc. 
Jiiiwcvcr.  been  iectnicil  from  tbe  pillent,  ibai,  whila 
l^lng  upon  bii  bai^lt,  lie  sUm  liirawlf  with  a  ptilol 
belli  In  cuntaiit  with  hit  forahcad.  Tl)«ra  we*  eoai- 
pleiQ  luu  of  moLinn  without  low  of  Miuatlon  on  the 
rigfatsldflof  tl^obodf,  b^low  the  h«ftd.  There  was  lo- 
creaMd  ««nBiti^-«tie«»  on  tbe  l«ft  tl<h>,  whicli  wa»  v«rr 
■narked  upon  iLc  left  ildc  vt  tho  Ktilp  nvar  tli«  «w. 

Preparatory  lo  the  operation,  iho  pattcnt's  ecalp 
wa«  ahaveil.  ITe  was  then  ethcrlutl.  A  flap  of 
Siitea>pi.>rcha  CiMiie  was  fa>lenMl  to  hi*  furnliead  to 
proiecL  hli  eyea  from  cite  anllaeptlc  solution  UMd. 

Tlie  bnllet-bulG  In  the  skull,  which  wu  about  half 
an  Inch  In  ilinnivtor,  wua  llicn  uniargei!  with  a  Kon- 
gtiitr  fAN!i?]»>;  tiiit  iliirlu^  lh«  procc^*  a  umall  «lot  waa 
cli*ti)rt>o(l,  which  Knvt  riae  to  arterial  ll«x'<11ng  from 
beueoth  a  depri'sacd  friismunt  of  tlie  tkiill  vrhose 
■Iiar|),  ronvcx  vi^bc  liad  been  driven  Into  tfae  hnUn. 
Upon  the  removal  of  tiii»  Tragment  the  arterial  licm- 
onbage  waa  alanniiijilj  pn>rii««.  and  it  liecame  evi- 
dent thut  th«  patient  nonld  spwilily  blved  to  death 
antesK  it  could  be  Btopped, 

After  many  uniuc««ufnl  att«npts.  Dr.  Flnfareir 
■iicce«d«d  in  catching  tho  Artery  with  a  Lan^nhcok** 
arlcry-forcvpe.  and,  white  he  hdil  iho  Initmnwnt,  an 
aa*lstaitL  attcmptnl  lo  tie  the  vR»el.  Unfurtunalely. 
during  tile  procri*  the  dotlrate  artery  wa*  ti>m,  and 
it  wa-i  found  Imposslbte  lo  reach  tfae  rcmalnlnK  por- 
tion wlElioul  n-niiivint;  another  piece  of  the  skull 
which  cori>r«d  it.  In  tli>>  itivnn  time,  tbe  hemorrhage 
wai  W)  gn>at  aa  to  threaten  the  paticnt'i  lifr^.  Tlii* 
waa  partially  amfsted  by  an  Mtiataiit,  who  p»***d  hU 
(ing«r  lliroU(*t]  tbe  opening  in  tho  akull,  nnd  com- 
prefsed  the  Artery  against  the  brain,  whlli:  Dr.  Ftub- 
rcr  removed  n  disk  ot  bone  sufBcieiiLly  large  to  cD»hIe 
the  artery  to  be  ranched  with  aPeaii'alorrepa.  With 
theaiduf  twi>pair*of  dlsseeiin;!-forreps  he  succeeded 
In  pniMitiKncllk  ligature  around  the  arterr,  and  tying 
It.  Upon  the  removal  of  the  I'can's  foreepa,  howewp. 
the  pulutiona  of  the  arl/ry  and  brain  iMiscoed  and 
threw  olT  the  ligalure,  90  that  the  bl<«din(! Wcame  aa 
prof imn  as  bffore.  The  vessel  from  which  tho  blood 
flowed  was  founil  lo  hnve  bci^n  nevired  near  Its  Junc- 
tion with  n  large  artery,  which  Dr.  Flnhrisr  now 
seized  bclowthcrpnjiitof  liifurcaUan.  lie  »nw  dearly 
that  the  short  branch  cmild  not  b(>  tied;  and  fearing 
that  the  sU^htonl  movemnnt  nf  ihn  pktleni's  liead 
might  tear  the  delkate  veuel  from  thn  lorc<'|»»,  and 
can«A  an  Inovllably  fatal  heinorrhage,  li?  tranafom-d 
the  artery  to  the  gra«p  of  the  abort  and  light  clanip 
sbowQ  in  tig.  1,  which  could  ll«  la  the  wvnnd  with- 


1^-^  «■■■"- 
no.  L— SasLL  aavaaT  a.«xr,  ACivai,  sua. 

oat  risk  of  detachment.  No  further  attempt  wna 
made  to  ligature  the  artery,  and  the  metallic  clamp 
was  left  in  the  brain  for  many  days.  Two  and  a  half 
hours  hail  Iwim  ftp«nt  In  rMcbing  this  stage  of  the 
operation.     ITaving  arrwlwd    the   hmnerrbage.  Dr. 


rSNCE. 


\Tau  v.,  Va.  IW. 


Flulirer  pmceedtiU  witli  hi»  ntlompt  tu  (ollow  ilia 
courae  or  llin  liall  wjtii  tlie  pn)l>».  Tli«  ptLtlent'i 
bead  wu  HOW  pliM-etj  In  such  a  p»ililnn  thu  the  )>r«- 
•unt«d  track  of  t1i«  tmll  vm  perpend  1cuI*t  tv  lL« 
lioriioti.  A  perfectly  iLmigbt  KcUion'i  probs  «m 
thta  puaed  ptrrpeoclicnlnilj  luti>  tint  braht  to  ftdcpth 
of  kboai  six  lucbc^,  wlieii  »  tioft  n>.si«UticR  «nu  f«lt, 
wblcli  III)  ettan  wu  [nu]«  lo  nv^rconie.  Tim  depth 
to  wtilirit  i)i«  pmbo  liad  pasied  supported  the  lijrpolh- 
Mi«  thsL  lh«  bullet  liad  gone  caniplet«ly  tlimugh  tha 
brain.  !iii(t  bad  tiruek  the  oppMite  tide  ot  ihi>  •kill). 
In  order  to  ueerUin  the  probable  I<k»IIi  v  o(  the  Im- 
pact, th(^  prolio  wna  l>t^(l  »l!ui<llnt;  in  tlic  brain,  and 
tbo  point  OH  till!  back  of  the  lit^Ad  nas  noted  alulilch 
Ibe  prubt!  would  emerge  if  projected  through  ibe 
bmin.  Tbiswa»preiLimed 
lo  lie  Ibe  point  ol  imerior 
Intpact.  All  ii|i«nlii{[  <ra« 
then  riiuilc  In  the  skull  at 
ft  point  throe-*iuart«rt  of 
an  inch  low«r  down  in  ilie 
auppoicd  plane  of  the  pt^tb 
of  tbe  bullot,  and  tbe  na-m- 
branc  cor«rIiii;  tbe  bmiu 
was  earefuUr  Milt  so  im  ui 
ail  mil  Ihe  Ptiil  of  the  Index- 
flnger.  A  reshtaixe  wai 
fell  111  tbe  liraiu  at.  the 
deptli  of  ftliAUl  half  an  Incli, 
vhEch  wftft  bclicped  lo  l>e 
tb«  biillet.  Iiiftvibd  of  i-x- 
plori iiK cbi t  ri'siititncr  nilli 
a  nenllc.  It  was  decided  to 
roiillmic  the  opvuln;  in 
ttie  akiili  upwHnlK  unlU 
lb«  point  of  iinimcl  was 
ronchvd.  ami  tli«n  extntrt 
ibc  bullet  tbruiigh  t)ie^ 
opening  It  hnd  li4<^'ir  maitv. 
TliU  w»»  auccessfull;  bc- 
complislicd. 

The  patient's  bead  was 
tbeii  pini-eil  In  tb«  »aine 

position  ns  at  linii,  anil  tbe  prnbe  was  again  iiitro- 
dueed  through  the  opening  In  the  forebcHd.  &nd,  aa 
before,  it  encountered  uioft  reslalance  at  nbout  the 
d«pih  of  *ix  inchM.  [.4^nTl^|;  Lli«  probe  standing 
upright,  the  Anger  itm  car'fulljr  introduced  into  thn 
brain  fpjni  Ibe  upviiiiig  at  tbo  liiu-k  of  Ibe  «kutl,  And 
tbo  dis<'iiv«ry  was  made  that  tliu  obfetrnclion  tn  tbe 
pAsin^eof  thcpifilie  WBAdue  to  tbndnra  iwifcr  abiiie. 
This  wai  remedied  bjr  illttlnE  the  nieinlirnnc,  utid 
the  end  of  the  prutie  then  appeared  at  the  opening  in 
Ihn  luek  of  tbiv  licuil.  A  ■inall-iized  rulibei  tulre  was 
attachei]  to  Ibi'  end,  &nd  drawn  lbrou);h  the  brain  bj 
the  removal  of  the  probe.  The  inbe  wu*  left  In  the 
bnuafordnun«)(i:-puj'|>u>c-a,  and  tbe  palieut's  wounds 
wtre  Uion  drwaod. 

The  v|>eratloi),  wUlcb  liad  beou  condacted  ibrott$h- 
out  with  milisi-plk-  prrctutloni,  wu  cotuplM^d  In 
about  four  bottr*  froni  Its  coninii-neenintit,  llie  grealsr 
portion  of  the  time  baring  hem  epeut  In  stuppbig  the 
€>«rabral  beniarrhage. 


Via.i. 


In  addition  to  Dr.  William  P.  Fliihrer.  th«  follow. 
big  members  of  th«  bouse  stall  were  prcMOt,  and 
wilnosM^d  tlie  operation;  On.  K.  T.  Blorrls,  J.  B. 
Conway,  jun.,  W.  W.  French,  J.  H.  Woodward,  H. 
K.  Willlamit,  V.  Oppenheimcr,  H.  S.  Wildtoan.  H. 
Ilemmii,  H.  BiKfifl.  E.  Hurd,  C.  F.  Bobens,  and  W. 
G.  Bwiherfonl. 

On  Maj  2t  ISfH,  Dr.  FInbrer  exhibited  Knorr  at 
lEellerue  hoitpltal  lo  a  number  of  physlclant.  He 
wasthnu.ao  far  US  could  be  Judged,  in  perfect  health. 
Apart  from  the  tt^xr*  upon,  th.'!  patient,  tbe  onlj'  ab- 
nornialUy  dt^corcr.-tble  wm  a  limitAtion  of  the  vinial 
tield  for  gnien  and  red,  observed  by  Dr.  W,  F.  Mil- 
tcnilorf.  Iniumiicb  an  Ibis  fraturc  was  coinmoM  to 
both  eyes,  ll  la  (iiicstlonabic  wheLlicr  It  was  cauMd 
by  the  Injury, 

'riie  sngraTliig.  Ilg.  8;  It 
from  a  pbuiograpb  of  tbe 
pftUvDl  lakcti  at  tliat  Lima 
Tbe  ligtit  line  marlta  iha 
position  of  the  fltsore   ol 
JiolaDdo.    Tbe   bullet  en- 
tered at  tbe  centra  of 
forehead,  an  Inch  and  i^ 
cinnrt(>r   above  tke  a| 
l«vel  of  tbe  ejwbrowa:  f^ 
psBsed   la  a  straight  lirr— 
liiriiugb  tile  brain,  from 
to  b,  and  wu  deflected 
t,  whor*  it  lod^. 

Thopatlent  l*fl  tb* 
pttiU,  where  he  bad  foi 
lonK    lime    bceu  retain 
Bimply  forobserrallon, 
June  811.    1894,   and    In 
month  went  back  lo  wc 
ut  his  old  employ  meat 
II  butrhvr't  sbop.     Hi 
mainsd  at  workduring 
exceptl 041  ally  hot  n  uat      Mlier 
in  the  early  part  of 
Icmber. 

Ou   Sept.    12,   bet' 
twelvB  and  one  o'clork  in  tbe  morning,  Kiioi 
celved  a  Iti^avy  blow  In  llie  anterior  atrar  from 
elljowor  theman  witb  wbomhe  wastleepliig.     K' 
staiot  that  he  suffered  intense  pain  In  the  be 
hnlf  an  hour,  wlien  It  died  away,  and  be  feU  as- 
ag.ihi.      lie  awoke  at  about  four  o'clock,  and 
tLCfd,  with  wuirder,  bis  right  forearm  beginnings'  io 
(lex  upon  tbii  arm.     lie  trieil  tu  bold  it  down  ^wtA 
Ms  left  hniid.  but  fallr-d,     Ttien  lit*  riicbt  1^    vm 
drawn  up.    Then  bU  left  upper  and  lover  extrrrui- 
lles  refipectively  became  affected  In  the  same  niBQncr- 
Hit  risineinborvd  Iwing  aabnd  what  was  the  mailev, 
and  that  ht  roiibl  not  speak,  bnt  sertRniod,  and  tiie9> 
lost  coo Hciou mess.     Tbe  convutsire  inoverneuU  wk 
»u  energetic,  lliat  the  patient  was  thrown  from  hi* 
upon  tbe  Hour;  ncrertbdeaa,  bo  was  able  to  retam 
work  the  same  day. 

On  Oct.  1,  while  delivering  a  parcel  at  the  hon^^^ 
of  a  customer,  he  was  seixed  with  a  slli^c  rlgldl 
followed  bf  a  ttiort  conTul*l*«  inoT«BMot  of 
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Utntn,  and  n  momBnurf  loss  of  consclousneM,  but 

Ud  not  fall. 

H«  hiui  now  Ixiil  nn  recumtnco  of  oon7iiUiona,  or 

otViiT   «pilu|itlc  'yiiii)lc>ru»  whwlov^r,  for  t.  p'erlod   of 

iiftirly  six  iiioiitlis.     ^YIlen  he  baKui  w»rkiiig  ttfur 

liU  liUclini^i'  from  itit;  lii)iti>iliil,  1i«  tiDllcrd,  iii  tt7liiK 

In  kfwp  in  tiiiiit!  ilii-  orrters  for  il« liver ieit  Hi  cii»l<itii(;r», 

^wUiitl  tils  incruory  was  not  so  eooil  m  bftoTe  the  1d- 

^^■nr;.     !]■■  unw  follows  the  same  occupatloo,  and  per- 

HDmiH  tbe  >uii«  duiU's  in  il.nM  tiofun-  lie  wiw  aliat. 

I      nt  full  firfn  llj    wtill,  !Li)d,  lij'  lIiu  Ipur.  inon tinned 

AbOTff,  Is  tun  lliAt  Ills  memory  U  coiistADtly  growlug 

mare  reteutive. 


K  TUi 


r//£  DEBATE  OX    VIVISECTION  AT 
OXFORD.^ 


\s  our  last  Ibsii«  we  gave  a  brief  notice  of  the  pro- 
OMdiiigs  In  (in  overrtowing  convcicAtion  at  Oxford, 
wliinli  rciaultftd  in  a  mnjnrltf  of  412  voltes  In  2-14  in 
fftvor  orthodccicc  promulgated  bytfie  Ucbdooiadft] 
cauucil.  Tliia  ilecreH  bud  only  an  iiiiIin:oL  iK^arliig 
upun  tliK  qiiMtion  of  vivlwctJon  ;  but  u  it  wm  tiinilc 
an  ocraslaii  toi  a  frvsli.  and.  lei  ubIioim,  aflnnl.  trial 
of  itroiigtli  belneeii  tite  scleiitlflc  and  antl-ccLeiitlflc 
forces  (if  till.'  utilvoraiiy,  it  Is  dciimlilc  to  fitrnlib  our 
reodcra  with  u  mnaco'lial  tiion!  full  aGc/iiiiit  of  wtiHl 
took  plnco  lliaii  wi>  liivl  time  in  print  Imi  week.  Sf*- 
iiig  tliat  lli«  di-buli-  liud  clearly  been  drganiit^d  witU 
no  iinnll  BiiiQUiit  of  rare  on  the  side  of  tli«  ^q(i■vivi- 
Bcciionlats.  and  thnt  the  ablest  as  well  s*  the  moat 
jtutlioritatlvc  speakers  In  OxforU.  irlio  c»utd  nupgrart 
lieir  c»ii»<?  were  jmi  forward,  we  may  regard  tin?  ar- 
lineiiU  wliirli  w(ir«  adduced  a»  u  fair  example  iif 
lie  best  ibal  can  be  said  af^nlri^t  vlvlwiclluii  by  eiil- 
ir«d  Ihou^lit  and  piillured  epeccli.  We  will  tlij^re- 
sre  caiifliiti  our  remarks  \a  what  waa  said  on  tblB 
dc  of  the  i|iio*tion. 
Regarded  aa  a  picco  of  oratory,  tlio  speech  of  CanoD 
Iiidduii  wuf,  ill  our  iipliilun,  iierfuct;  and  tlin  ffTcct 
of  what  wr  may  irrni  ati  iirti.ilic  eiiMiiii-nue  wa.i  eii- 
hancnl  by  the  appearance  and  cusliiine  of  the  speakor, 
as  vrell  as  by  tlie  appro  print  en  ess  of  bis  aurioiiiidlngs 
ill  the  duimuly  trowiluil  Slmitlnnlan  iht'Hiri-.  Uul 
wIu'H  vi«  look  from  tbo  mnimnr  to  iho  Tn:itti<r  of  hlM 
s[H.'M-h.  «'e  aro  unable  to  t)e<<loiv  socli  iini|iiAl1(leil 
praise,  altliough  we  coafe.-s  tlint  eveu  here  we  were 
Ofircealil.v  surprised  by  the  judlcloui  moderation  of 
Ita  tone,  Ills  views.  bHufly  slaied.  were,  that  so 
tuiig  as  WL-  bold  it  morally  lawful  to  kill  animals  for 
fotid,  or  (jllifr*i«e  to  n»K  them  for  our  own  pur- 
po>e^.  Si)  lung  iTuist  W"  in  c<:)iiRiiitrni.'y  hold,  that, 
under  eenalii  (.'Ircuiiistanci?^,  It  is  niorslty  Invful  to 
inlljct  pain  upon  animals  for  the  boitellt  of  man.  The 
special  c«.He  «l  vivis^ciion  (Iopb  not  differ  hi  jirfiieiple 
fruni  olbor  caics  wticrc  pain  it  thut  liiHicU'd;  but  It 
ought  lo  he  qiidiHed  by  three  eoiiilliiuiis:  It  should 
bo  reaurled  Co  ivt  nircly  an  pfisslble,  it  should  be 
^soardod  agtilnsl  the  in^tlii'ia  of  cruelty,  And  !C  .limnld 
|Re  so  used  ai  not  to  demoralize  spectators.      With 

^^b  1  Vtota  Salurt  of  Uiircli  10, 


all  this,  mrerjr  phyilolngliC  wi>uKI  of  cnursa  agnM. 
The  eanon,  however,  prace«ded  to  talk  whsi.  in  iIki 
iilrict«iit  meaning  of  the  word,  mu*t  be  lermi^d  tion- 
*Ci>s«,  when  he  oRirmed  that  physiology  might  b6 
'divorced'  (ruui  vivlaeclloa.  Thai  this  sLateinent 
has  gained  'currency  amoui;  the  arttl-vI\lscc[lonista 
does  not  niter  Us  cs^eiiiiatly  unreal  on  able  cbaracicr. 
It  is  perfecity  true  that  In  many  deinu-tnienln  uf 
pbysiologieal  research  vivisection  Isnot  reiuirwd;  Inil 
It  is  1IO  less  tr>i«  thut  ui  many  otlier  departments 
vlvispctloti  l«  ail  uiicoiiditionai  nvoi-ssity.  This  tael, 
one  wontd  Ihiiik,  adiiiil*  of  being  rotidered  ohvioua 
to  any  iinpnrtlul  mind,  howsoever  ignorant  of  physi- 
ological ficiencoi  fur,  if  this  sclenco  consists  in  the 
siuily  (>r  vital  processes  going  on  1»  the  llviiiR  or^aii- 
Isin,  dcH-N  it  not  ubvbiusly  follow  thai  some  of  them 
can  only  bp  studied  wliil«  autnally  taking  place  f 
How.  for  emmple.  would  It  be  |ins«i|j|ii  to  galu 
any  knowMdge  of  the  electrical  and  other  cbanges 
whioh  oceiir  in  a  gland  durlnR  the  process  of  seere- 
llon,  except  by  estirnnling  Lhcue  changes  dnrliiK 
llio  act  of  Beeretiuu?  Tlio  grnHiiliius  liiformallon 
whidi  pliyniolu;;i.->la  rneive  from  teeliiilcally  Ignorant 
sources,  tonchinx  the  nature  nml  the  value  of  tUeir 
own  methods,  can  only  suxgcst  tho  pre  sumption  of 
inexperienced  yuuih  nheu  Feuturing  to  Inslnict  a 
niati>rnal  grandparent  In  the  practical  aspects  of 
oiilogy. 

It  appears  that  Professor  Burdon-Sandorson  had 
pledged  bimseif  not  to  esliilill  vivisections  t«hU  class 
tor  the  purposes  of  teaching,  and  for  thin  coneettjon 
lo  iJie  unrraaonliig  prejudice  of  liU  op[ionenis  he  re- 
c«lv«d  a  warm  expression  of  ftratllude  from  Canon 
Ltddon,  Probably  ennugb.  under  tin-  dnrumslaiicca 
in  wliidi  he  Is  placed,  the  cunc^soiun  Is  a  prudriil 
one;  but  thai  it  meritail  the  eulogium  whloh  was  \m-~ 
*towed  upon  It  by  Canon  Llddon  on  moral  grounds, 
no  min  of  eoronion  s^nso  couH  very  well  suppose. 
Demoustralii>HS  on  the  living  subject,  if  pi^rformi'd  In 
a  class-room  at  Oxfurd,  would  «f  cuursu  be  always 
pcrlonncd  on  aniinais  under  the  Inlluence  of  anaes- 
thetic's;  and  llitreforethc'dcmoniUilnR'  effects  u|Kin 
the  minds  of  young  men.  whicb  Caiiou  Liddon  Mkea 
to  have  been  avi?ri«d  by  Professor  Sanderson's  «>n- 
eeisioi).  can  only  be  nncleriliMjd  lo  consist  lii  dis- 
regarding the  inawkUli  Ri'ntiinenlility  which  can- 
not Stand  the  sight  of  n  pninless  dlcsection.  Thli 
kind  of  'morality'  may  l«-  reguided  as  tolerable  Id 
a  girl;  In  m  man  it  h  not  tolvrsbie,  and  deservei 
the  samo  kind  of  pitying  contempt  as  I*  accorded 
to  penunal  cowardice,  with  wliiirk  it  is  most  nearly 
allied. 

Canon  T.idilon.  bnwi>ver,  r«gr«Cted  thai  Professor 
Saiidentoti  had  not  furiJier  pledged  himself  to  rwtrlct 
his  exp«rimHJil»  /or  tkt  furponta  q(  reneariit  to  ani- 
mals kept  under  Ike  iailuence  of  anaesthetics  during 
ihtfoporat ions,  and  killed  bi-fore  rocoveringfrom  their 
annosihi'jiia.  Wu  have  no  doubt  Ibal  Proleasor  tjaa- 
dcr»(iii  miKlit  Isavecumptiud  with  the  first  of  lliese  sug- 
gestions wlihoul  any  serious  detriment  to  Ills  future 
reis«arcbci;  fur,  as  a  matter  of  fact,  the  cases  in  which 
anaesthetics  Inlerfere  wlUi  the  pi'ogi«ts  of  an  experl- 
menl,  ar«,  coniparalively  siieakiug,  very  tare  Indeed, 
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oxrcpi  where  the  «ccunrnro  i>(  pnln  tnnnt  k  ncces- 
■ary  pxn  of  lli«  i>xperiinent  ;  !.«.,  In  cerUIn  re- 
Marcbtw  im  the  funclloniiof  wniDry  nervu.  Hut  lu 
»ll  tlic  ruiicLioni  i>f  teitJioiy  norwrt*  vliich  rcqiiirtt  for 
Uielr  stud;  th«  infliction  of  px[n  liav«  Already  b«en 
worked  out,  j>hytii>logx,  as  it  now  staiiils,  <lo«s  uot 
domaiiil  llie  Klwrna:  of  ann»thoiic9,  save  in  &  reij- 
taal]  prrcKntoKG  of  operatiuna:  therefore,  when  p*fii 
Ifl  Eiiflicted  diirlDi:  «n  oiterntivn,  it  ii  dm-,  a«  u  nilc. 
not  to  tbr  exigencies  of  rttit>.'>&rch.  lint  to  lli<>  in- 
difference of  ihi-  r)|icTntor.  —  a  tiwt  wlilcli  we  thhik 
ptiysio]()({i9tH  iiiiglii  lo  be  more  lailitMil  than  they 
arc  in  impressing  upon  iba  miml  of  llll^  public. 

Nererthf  le*»,  we  f«tl  pcmuailed  Ibat  Profeasor  San- 
dervun  wu  pcrf«ctJy  right  in  not  bimJiiic  himself 
iMTei*  to  operate  wilhiiiii  Jitmcsthctics:  fnr  hy  bo 
doing  be  woulii  havp  vlrliially  conceded  the  priii- 
dpie  thut  the  iitfferlng  ot  oiimiJm^l  la  Loo  preiil 
a  price  nt  which  to  buy  an  lulvanca  uf  kiiuwl- 
odge:  nad  ilila,  among  other  tliingn,  would  have 
been  to  place  a  mnral  atlgma  upon  sonnj  of  thd 
mast  valua1>l«  reai^urehu!!  of  tlie  piul.  Itesidt^e,  aa 
WM  polDteal  out  in  the  coutic  of  an  able  ipcts:h  bf 
PTOf«*aor  Dicey,  It  la  nob  desirable  ilial  tlio  uttatvi 
of  a  professor  lu  the  unlvernitj  aliould  lie  rcganlecl 
M  beneath  tbal  of  a  tp'otl'^'naii;  atid,  if  it  U  lup- 
posed  that  IJr.  Sandi'rton  in  not  to  bo  lni*U-()  in 
ths  latler  capaclt;,  lie  ought  nevi?r  to  liave  been 
chotoii  to  ail  an  Oxford  ebair.  In  short,  as  the  rej^ 
rM«itatlV4.-of  phviloSo^inDxfari),  Dr.  Sandomon,  by 
the  nature  and  «xt«nC  of  hig  concMsfoii,  has  drawn  n 
Clear  diiliiLClion  between  the  iiniiortance  uf  teaching 
and  of  RM&rch:  liehiuctna^nlcd  to  allow  llie  teach- 
ing to  aulTer,  If  nvedn  be;  but  he  will  noi  content 
to  yield  ftn  Inch  where  the  principles  ot  re«earch  are 
coucsmsd. 

The  other  lut^geiillon  whSt'h  wu  thrown  out  hy 
Canon  Lidiion  — immiil}',  tli»t  a  professor  of  phyai- 
ologj'  Dught  to  pledge  himself  to  kill  every  anltnil 
before  it  recovers  fmin  its  antKsfbcain  — is,  from 
every  point  of  view,  abiurd.  In  Iho  tir*t  place,  the 
aug);e*(ioii  can  only  eiuanata  from  the  uninformed 
snppnsltton  that  the  pain  of  a  healing  wound  ia  cim- 
•Idcrable.  But  wr  know,  from  thcexiwrlencnof  lion- 
pital  pnwtipe,  tlisi  even  the  rao»t  severe  wounds  are 
painW*  while  heallnf,  unless  the  proeess  of  healing 
Is  complicated  by  morhjd  eunditioni.  wbleli  now  tul- 
tnft  t>1  bein^  wholly  prevented  byantiteptlc  methoda. 
A*  a  matter  of  fact.  Ilierefore,  in  our  physiological 
laboralorlcB,  as  In  our  aurgkal  wanis,  thire  Is  at  llie 
present  tlmrliut  an  cxtremiClyiininll  amount  of  pufler- 
lii(  Co  be  found  In  connection  with  the  healing  of 
wound) :  and  no  man  of  unlluary  s«nse,  who  bad  stst 
BMa  the  Initdc  uf  eltlinr  tho  ons  or  tli«  other,  would 
hav*  eared  to  make  the  sngg«tioti  wblcb  we  are  eon- 
slderlng.  Uut  In  (be  next  plaee,  eren  If  tbia  wer« 
not  *o,  it  would  have  been  hinbly  wrong  in  any  pro- 
fessor of  physiology  to  restrict  himself  to  the  per- 
formance of  esperimeniA  ibe  objects  of  wbith  could 
be  tecnrert  during  t)i<*  acilon  of  an  ananthrtic  Cisr- 
Ulalj  nM>r«  than  haJf  Ibe  experlmenU  which  th« 
pbyslologlst  has  now  tu  perform  have  rvlereiice  to 
quMtloaa  of  Kfter-effMtf,  sod  this  t*  wpecialiy  the 


CMf.  In  «^poriinc<nl«  bearing  tipnn  Uie  problems  of 
pathology. 

The  speech  of  tbe  bithop  of  Oxforrl  was  bad,  Ijolli 
In  logic  and  in  tantc.  It  was  bid  In  logic.  becau»L>.  in 
lupiiiig  for  the  total  »iipproB<ion  of  phyaiologkal  re- 
Mait'h  111  Oxford,  be  relied  upon  forrlgn  praotie*  for 
his  evidence  of  cnielty.  Thin  was  eiisenllally  iUo^- 
ca!.  because  It  falls  lo  dlBthicuifh  between  two  very" 
different  thing*:  namely,  the  cruelly,  If  nny,  which 
aCEaehes  to  viv[«erili>n  jiw  "',  aiul  llie  cruelty  which 
arises  from  other  son rctw.  If  t!n'  atali'of  public  feel- 
lnf;In  aome  foreign  conntrle*  H  not  no  xnultive  as 
it  ii  in  our  own  on  the  matter  of  inflicting  pain  upon 
the  lower  auimal*,  it  it  obviously  unfair  to  sesrch 
tlirongU  the  continent  tor  instances  of  cnielly  in 
connection  with  jihya  in  logical  rosearch,  and  Ihwi  lo 
adduce  inch  in»lniicr-»  lui  pmof  of  cruelty  nccewarily 
attaching  tn  physiological  rencarch  at  li<iui>.  We 
ini|;ht  as  well  argue  against  tlie  use  of  mnlca  in 
Rngiand  iMHiauio  these  siiimala  are  badly  treaiH  in 
Spain.  Ak  we  have  alreaily  sniil,  there  are  now  but 
extrcuiely  few  cave*  posiihie  in  which  the  occurr^mc* 
of  pain  is  neccsiiary  for  the  purposes  of  an  <-xperi- 
menl:  and  ilicrcfore  tlto  proof  of  pain  having  been 
Inflicted  in  any  one  case  consiltutos  proof,  not  of  the 
pain<givlng  rhanctiT  of  vivisection  In  general,  but  of 
t)io  carelessness  of  soinii  npi^rator  in  particular.  The 
cruelty  must  belong  to  the  Individual,  nut  to  the 
metho'divaod  we  are  not  aware  that  any  cliargd  of 
cruelly  has  hitherto  been  proved  against  an  English 
physiologist. 

The  bishop  uf  Oxford's  speech  was  bitd  in.  Uute, 
becauan  be  Bought,  mlrsio nary- wise,  to  tell  Bom*  aa- 
eedotc  of  horror,  which  the  good  »en»e  of  convoca- 
tion prevented  him  from  narrallng.  further  than  ihat 
the  subjiicl  of  lii»  »lory  was  to  have  been  '  An  affec- 
tionate lltllo  dog.'  But  A!i  lie  was  not  able  lo  gtre 
any  reference  to  the  scene  of  his  tragedy,  afnn-  a  pro- 
li>nged  battle  with  his  audience  npon  lhi«  Eomewhal 
noccwary  proof  of  aulbenlldly,  he  was  obliged  lo 
glre  way.  Ills  Lattc  was  perhaps  ^till  inure  ques- 
tionable, wlien,  lu  tlifl  presence  of  Profc«or  Sander- 
son and  nitxtr  working  phjstologtxt*,  lie  priiceeded  M> 
adilnce  tbe  favorite  nrgnuicnt  that  lti«  pursuit  of  ex- 
perlmencal  physiology  eierriees  a  baleful  Influeiioe 
on  tbe  moral  nature.  That  the  argument  Is  unsoiuid, 
both  ill  principle  and  in  faet,  we  need  not  wait  to 
show. 

The  speecli  of  Profe8«or  Freeman  was  r«ndwed 
wholly  inaudible  by  a  general  uproar,  which  pro- 
ceeded chiefly  from  ilnj  side  which  he  roBn  to  sup- 
port. We  were  told  that  this  was  due  to  the  memory 
of  lilt!  effect  which  was  produced  by  bit  speech  on  llic 
o«casiiin  of  the  prt'vlous  vote 

Upon  the  whole,  we  tbink  that  ths  debat*  was  of 
no  iittle  service  to  tbe  caiua  of  phyilalagy  In  Oiford; 
and.  when  we  consider  how  largely  the  majority  ot 
voles  baa  grown  since  Lbo  first  of  llic  throe  dlvlilona, 
w«  are  glad  to  congratulate  the  university  upon  hav- 
ing shown  »o  eraphallnitty,  that,  not  Ims  than  her 
sister,  she  li  able  to  withstand  Ibe  assaults  of  the 
two  great  enemies  of  learning,  ^  ignorance  and  f» 
natielsro. 
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TBE  ROYAL  ASTRONOMICAL   SOCIETY 
OF  LONDON. 

Tbw  loclely,  ibe  moat  linportont   Mtronoinlcal 

^origknlEatlon  lai'xUt^iicii  hulilliiij;  frotjuerit  iiieiHliiigN, 

b&d  lu  ucsiiivitrjittry  s^iuinn  on    Fob.    13,  on  wlik'li 

Mcvioii  tti«  principal  «vpnt  vcas  llie  preH^nlAtlon  of 

Um  gold  m«da)  lo  Dr.  Williura  IIukkUi*  fur  hU  o\\tc~ 

tKjscopic   rr.Tnrtbcs.  m  ulrculy   Miiiouiiccd.      Tbe 

*  Moiilbtr  notice*  wliLcIt  gives  ai:t:<'iiiiit  of  lliis  nie«i- 

Itig  is  luually  llie  moiit  iiilereiitliiit   iitimlter  f»r  Uii> 

year,  mill  ihi-  ijrr*ent  i»siic  U  Lot  dU appointing  In 

thlM  ff-KHrrl,     Tim  society,  wlilcli  w&s organized  abaiil 

Ibe  year  \Siti,  1b  posai'i^edof  agixxl  diigroe  at  wt>a.tlh, 

ftggKgatitigcriniililcnihly  more  thfln  ft  hundred  thoii- 

Muid  tlollfti-A,  of   nlildi  about  Rov«iity  tlioiisaud  nrtt 

pocuniariiy  reiiiuiierallv^.     Nut  a  Htuall  aiuvuut  ot 

Ui«  tnn-irly'!f  pri»|K)riy  in  in  the  shape  of  iiainniiomicnl 

aiid  other  iii!>triuiicnts  of  prectftion,  a  calaloeiic  of 

which  li  rcgulaiiy  puhJitheil,  and  ejiibmce*  tliis  year 

a  list  tit  a  liUDilrt^il  ami  twc>ity-i>ii«  rtitrlva.      The 

ptibllcjiliiinn  of  Um  unuirly  iiavo   haw  rodehw!    the 

>iony-fiflli    voltiniG    of    'Monthly    notices,'    and    of 

Ithfl  '  Meniolra'  Uie  forty  eJRhtli.    Thn  wi-ond  pari  of 

rlbia  latter  vqIqidc  !:>  now  ia  pTos,  and  U  oiinounccd 

kito  contain  Mr.  Bcabrokv'H  fourlli  catalo^o  ot  micro- 

'  neLrlc  menaiin-a  of  duulile  stars,  I'riifm.iorrrllclixrd'a 

detenninntinn  nf  Ilio  rtOdlivi-  proper  rooilon  of  fiirty 

■tats  In  the  Pielades.  Mr.  KiioIkI'i  obaerrallons  of 

Usra  In  ISM.  anil  two  nieiuolni  relative  to  the  moon. 

—  the  iHie  by  Mr.  NRi«»n  on  thu  riirniclimiH  rwiuiri'd 

by  Hanibii»'«  '  Tahlos,'  nod  tbe  otli«r  by  Grtg>^u  on  a.ii 

llieqiialily  of  loii|j-{}i.>riod  in  ilB  motion. 

The  couin'U  ot  tbe  society  rx^cord  the  loni  by  dcitth, 

touring  the  year,  of  llflccn  fcllona  auil  our  aasoi^late: 

|vk  ciceptlonal  number  ai  Xhefic  are  luon   ii(   wiile 

re|iutHtiun.  anil  the  Dbituary  recurda  are  exct'E>tioiial[y 

wi-ll  vrrjitMi.     Wn  notn  only  irnriry  Goorge   Bi>hn, 

^_  John   H<!nry  Dallmeyer,  Isaac  Todhiinter,   Franuia 

HlDledrlcli    Waelierbarth,    Kmtt    Frl«dr)cb    Wllhelm 

^KlCI!iik«rfuea,  Mkrian  Kowalnki,  and  Juhann  Friedrich 

Jitliua  Schmidt.     In  general,  tb«  '  Proceedings  of  ub- 

Iaervucvritia' am  not  mure  Interctti ilk  than  formerly; 
«n<l,  of  llif  t-WKnlyoBB  inaiiluLionDi  rcp<»rl«d,  a  small 
BUTubrr  appear  to  bo  ^aduaily  fossilising,  wliile  at 
two,  or  tli.ree  an  exlrAordinary  degree  of  activity  la 
•vlwced.  American  iMimnoint^rs  will  And  aleniler 
fiauiie  for  complniitlngai  thi^conneil'ii  "  NoteitunaoinQ 
points  connected  with  tha  progress  of  asirnnfimy 
jurliig  th«  pa.it  year;"  fur  about  one-half  of  the  sec- 
tlon  of  twcnty-aevcn  page*  dcvoldl  t»  lhl«  hi>tory  b 
occupied  with  tbe  work  of  Americans  In  the  advance- 
ment of  thl>  xeieiire.  The  ImporLanL  '  puintn'  eniii- 
jBienXftd  iiimii  are  rrofensor  X<?wcomb'i  rMit.xrchen  In 
^inatheinatkal  nstronoiny.  Professor  SatFord'fl  Invea- 
Jon  of  Greeiiwklj  planetnry  obaervationa,  alar 
Joftuf^  by  Dr.  (Jould  Mid  Dr.  Grant,  Dr.  llaclc- 
Innd'a  Inv^itignliou  of  Ihn  motion  of  Eneke'B  eom«t, 
X)e III boi« ski's  ini-3uurc!»  of  duublu  Btarn,  ProfetBor 
PkkcriwK'a  work  with  t.hr  mrrldian  pholomelcr. 
Dr.  Ru^lns'a  pliolu^raphy  at  tlin  aular  corona 
I  wltlioui  an  eciipae,  Pnifeaaor  Latigley'a  reiearchea  in 


aliuoapherlc  atworptlon,  and  die  conclustona  of  the 
iTitPniatioiiai  |trlmir-ini>i idlnn  conferonw. 

At  the  ronclusloD  of  tbe  ADnlveriary  m^ftlng,  Hr. 
Kdwlii  Unnicin  naa  re-electeil  president  of  tbe  society; 
and  I'rofeunr  .Adams,  Prof«Mor  Cayiej,  Dr.  De  Ul 
Rno,  Mid  Mr.  Stone  wore  «l«cCOfl  Tleo-pruldents. 
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JAMES   CLERK  MAXWELL. 

Till*  ftbHtlgwl  volimic  will  Iw  welcomed 
wilh  great  ])lcaaurc  by  all  who  have  t'Djoyed 
the  larger  work,  for  it  puts  into  one's  bunds 
a  va(l«  ■nieevm.  The  life  of  Maxwell  is  wortU 
pomlcring  upon;  and  It  is  a  peculiarity  of 
all  lliat  ho  lina  ever  writlpn  upon  science, 
that  itomc  miiidit  can  draw  inexhaustible  uoui* 
iHlimcnt  from  his  ceany>i  and  letters.  Msny 
will  Diies  jiurlioiis  of  the  largur  \oliiiac  ;  but,  in 
return  for  what  has  been  omitted,  the  editors 
Jiave  given  three  imporlaiit  letters  Crom  C'lork 
Mitxwell  to  Faraday,  mid  one  of  Faraday's  to 
hiui.  Tbe  volume  also  cunlains  letters  Lo  Dr. 
Hitgguis  on  the  structure  uf  couit'tfl.  Hit<  let* 
tcr  to  Faraday,  upon  the  latter'sidea  of  linc» 
of  force,  allows  cleflHy  how  strongly  the  new 
oonecption  tiutl  taken  (losuessioti  of  his  mind. 
In  this  letter  he  saye.  — 

"  Ton  have  also  aeeii  that  thecrPBt  niyMirry  l«,  not 
how  like  badlea  rapel  and  unlike  atimct,  but  how 
like  bodies  attract  \y  gravitation.  But  If  you  can 
gut  aver  tbal  difficulty,  eltlirr  by  nioklnf;  gravilv  the 
residnJi)  of  tbe  two  eleelricilie«  or  by  dimply  aumlt- 
lini;  it,  then  your  llnea  uf  fnrcG  can  '  weave  a  wub 
RirniM  the  iky,' and  lend  tlie  kiars  in  Uielr  counra, 
wlihimt  aiiy  nccft-iarlly  iroiiiedlsLe  cotuieciton  wllD 
thu  objects  of  ihdf  attracliwi." 

It  ia  liighly  interesting  lo  rend  the  letters 
which  pasi^ed  twtween  thesi*  distinguished  men. 
It  was  pcrfpctly  natiirfti  for  Maxwell  toexprcsa 
hifl  physical  ideas  in  malliematieal  language; 
while  Faraday,  iiciTcrsed  in  luatheniatics, 
eaiiM  uevcrthelfsa  express  his  coiicliisionH  in 
a  logical  shape,  which  wore  the  triiuelntioDS 
iuto  ordinary  language  of  the  resulla  of  Max> 
well's  ei|uation9.  In  otie  placti  Faraday 
writes,  — 

"  Thrre  i*  on«  Uiinz  I  would  1»  Rlad  to  a»k  you. 
When  u  nialhrroailclnn,  i^ngnctTtl  In  Invratlcalluc 
physirul  action"  and  results,  lian  arrived  alhiacoo- 
cljiiiioris,  miiy  they  not  bo  expreMed  in  common 
language  aa  fully,  clearly,  and  definitely  aa  in  inath- 
eiuatlcal  formulae  ?  If  ao,  would  It  not  be  a  great 
boon  lo  auch  aa  1,  to  express  tliem  ao.  translating 
them  out  ot  their  hieroglyph  tea.  that  we  also  might 
work  upon  tltcm  liy  experiment  ?" 

T\r  H,ff  of  Jiunif  CUrk  -ViuiwJ/;  wl.ili  iwl«tlim<  ttnm  hla 
caFTfii|<aTiilAiifo  BJ^dof^cfttlonnl  wrlhn^i.  Uw  LKVitftMi-naUH, 
M..\.,  LI.,I>.,  mill  Wii.i.ij,»  Oaiikett,  U.A.  Now  Mlldon, 
■tirl>I|t*>laiulr«Ti»id.   I«nilt>n.  jrvcmlJ/an.  IBM.     I«*«n  p.  V. 
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lu  tbese  days  or  nmetred  inler^t  id  tbe 
oslsbUflbment  of  phj'aical  laboralorios.it  is  in- 
teresting to  read  MaxwvU'H  TiewK  of  the  b(.*at 
method  of  oorxliictiiif;  llmse  liibonitones.  In 
A  lotlvrto  Mre.  MkxwuH.  Imi  savh  in  rvganl  lo 
the  Ciivcndish  Iflborator;  at  Cambridge,  — 

"Then;  »fe  two  piu-lift»  atioul  tbe  |frofM»orsliip: 
MM  wuil*  poprilitr  l<>cMir«s  kml  thfi  other  curea  mora 
forezprrhiKmial  work.  t  think  tli«ro  ahoii1rlb«a 
cnuUtioii,  ^popiilv  I«ciiiw«*ni1  niiiel)  fxpehmpuLi 
(or  tUe  iiiBSseA,  real  exjierlmirTii.-i  (or  real  •tiiili'iita, 
ADtl  laburioua  tispeiimcnls  fnr  finit-nii«  nivii." 

Rftrt'lj'  has  the  true  solnttnn  of  the  problem 
of  the  proper  course  in  tbfl  rliroelion  of  n  litb- 
oralory  been  more  civiu-ly  »tated. 

Man/  who  know  noUiing  of  the  nature  of 
the  fltudics  to  wliich  Maxwell  devoted  his  life, 
will  read  his  life,  mid  find  il  a  fasciiialing  one. 
The  philosopher  will  ponder  over  the  views  of 
the  striictiirv  of  the  universe,  and  Maxwell'a 
endeavor  to  <lo  liis  dnty  in  n  world  HOiue  of 
whose  inysicrieR  he  ael  himself  lo  dUcover. 
The  phj-fifeisit  will  Hud  it  ensier  lo  rend  the 
treatiac  on  heat,  and  the  treatise  on  clcetricity 
and  nio^ncrtism,  by  becoming  better  aeqiiainted 
wil^  the  habitH  of  thought  of  Maxwell  an  they 
are  revealed  by  hig  own  letters  In  thii*  little 
volume.  The  devout  t'hriBiiun  will  find  in 
Maxwell  an  exemplar  to  whom  he  ean  point 
with  unanswerable  words  aa  an  illiiHlration  of 
the  ■■wtisf)  ing  iiower  of  the  Cliristiiui  faith  to  a 
mind  which  has  had  few  equals  in  the  htslory 
of  the  world,  and  whieli,  iieverlheleas.  elung 
to  the  C'briatinn  religion  aa  the  only  satisfying 
tiling  ill  the  cud. 


THE    PART  PLAYED  BY  THE   CELL   IN 
LIVING   ORGAMSilS. 

LtKB  most  other  new  doctrines,  the  ocUuIar 
theory  ba»  been  given  too  wide  tm  interpreta- 
tion. Within  the  last  few  yvani,  botHoical 
research  has  proved  that  the  essential  living 
part,  tlie  protoplasm,  is  often  united  by  slen- 
der ihrea<hi  pa«»ing  fi'om  cell  to  cell.  A  simi- 
lar eonneotion  has  al»o  been  demoiistrntCMl  in 
certain  animal  otgana.  Xeverlhclcaa,  '  celts  ' 
remain  actual  facts,  and  very  im[K>rtant  facts, 
of  which  Ihe  tiiologial  lias  to  take  account. 
llie  cellular  tlieory  iii.ty  bv  towliliud  in  detail, 
but  it  will  remain  inic  in  e<sscntial9.  With 
regard  to  certain  eelU,  even  in  the  highest 
aniittala,  a$  the  amoeba*like  corpuscles  which 
creep  all  over  our  un-u  bodieu  in  the  lymph- 
channels,  and  piny  an  important  part  in   the 

Ln  Itlaiogif  erltmlatrt :  /Imdi  ittmmori*  it  la  ettlnU  if  an  ■  In 
4«MB  nyiiM.  Vu  le  t.'hanu4ii*  J ,  B.  Oabnov.  profrHxir  s  I'lul- 
v«nM  wUionqB*  <la  LjMntD.    I.leiro.  JlMcjia  Tan  /n  d  efa. 


regeneration  of  injured  tiasuea,  it  ia  oertmnly 
true,  even  in  its  moat  eiitreme  form.  At  tliU 
critical  epoch  in  il«  history,  a  brief  account  of 
the  dcvolopmenl  of  the  ccll-doelrine  may  be 
of  interest.  We  condense  it  from  the  pagei 
of  Canon  Carnoy. 

Koburt  llooke'  (l(>65)  first  applied  the  word 
'  cell '  in  describing  the  n^tructnre  of  plants. 
He  did  not.  however,  regard  eclla  m  wparato 
pieces  of  living  matter,  but  compared  them  to 
cavities  in  a  continuoua  mass,  like  the  cells  of 
a  honeycomb.  Malpighi  (1675)  recognized 
that  vegetable  cells  were  dialtnct,  ap|>o«cdt 
closed  sacs,  Lceuwcnhoek.  in  hia  letters  to 
the  Royal  aoeiety  of  Ix>ndoii  (1680-y.j),  called 
•especial  alt'Cnlion  to  the  cell'mciubiane  or 
envelope.  From  this  time,  for  about  one 
biinilre<l  years,  vegetable  eelh  (niiiiiiul  being 
unknown)  were  regarded  as  little  Mnddera 
filled  wiih  a  homogeneoiis  liquid. 

The  next  Hdvance  w«*<  made  in  178Kwhen 
Fontana  described  and  figured  within  «omo 
cells  an  '  oviform  lK>dy  provided  in  the  centra 
with  a  spot.'  This  earliest  obsen-ation  of  Ihe 
eell-niieleus  remained  prncllenlly  unhcoded  fop 
fiHy  ycara.  and  then  K.  "Brown  of  Oxford 
conflrmed  anrl  greatly  extended  it.  He  lint 
demonatrated  that  the  tiucloiis  was  a  normal 
and  usual  constituent  of  vegetable  celU.  The- 
■  8|jot '  inside  the  nuclciia  srcn  by  Fonlana, 
and  now  known  as  the  nucleolus,  was  redis- 
covered by  Valentin  in  183G.  At  this  epoch, 
thi-reforc,  the  ceU  was  defined  as ''a  vesicle 
with  a  solid  envelope,  containing  liquid  in 
which  a  nueletis  with  iu  nucleolus  floated." 
Ktarrb  grains,  rhiorophyl  hodicR.  and  crystals 
had  nlita  lieen  seen  in  vaHous  cells. 

The  next  st^'p  forward  was  the  recognition 
of  oelU  as  Independent  individimls,  or  'ele- 
mentary organisms.'  Turpin  and  Mirbcl  pro- 
mulgitted  thia  %iew  about  1»(2R :  but  it  waa 
Schlcidfin's '  tirundziige  dcr  wisaenscbafllichen 
botanik  '  (ISfZ)  Diiil  Ictl  lo  any  general  ac- 
ceptance of  il  by  scienlille  men.  .since  then, 
Schwann,  Max  Schultze,  Urijeke,  and  mauy 
other*,  linvc  lliinly  estalilisbed  it. 

Meanwhile,  the  relnlloii  of  cells  to  the  large 
plants  in  which  they  were  found,  was  being 
stndied.  Malpighi  and  Jjeeuwenhoek  both  be- 
lieved that  such  plnnt«  were  PHsehtinlly  made 
up  of  Jnxta|X)«cd  celts.  Schlelden  and  otheri^ 
especially  lingo  von  Mohl  (lfl27),  Qnally  de- 
monstrated that  vcgetabie  tissues,  ua  a  whole* 
were  but  aggregates  of  more  or  leas  modified 
cells,  which  had  a  common  origin,  auj  were 
all  at  Rrsl  alike,  but  often  became  greatly 
alteivd  in  the  growth  anil  development  of  the 
plant. 
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Abont  ISSO  the  oell-doetrino  was  nocepted, 

so  fur  as  funcerDcJ  tbc  vegctul'lc  kingdom. 

_That   it  was  also  :i]ipli(r»ble  lo   animals,  was 

t&led  liy  Dntrodiet  in  1824 ;  tmt  it  rernninert 

>r  Schwauu  to  prove  in  bis  oltissical  troalisc 

(1839)   tlie  forrecLuL'Ss  of  this  tliL-sis.     From 

that  lime  lliG  cellular  iheorj  may  be  rfganlej 

as  definitely  estaltlished.     Ita  extcniiion  to  tlie 

^H«x  pin  nation  of  certain  pathological  iirooosnes 

■by  GoocUir  (1849)  sn>i  Virc'liow  (\tiyj)  was  a. 

^^kotcn-ortby  advnnco. 

^1    All  tliis  tiii]<!  the  dclinition  of  the  cell,  ac- 

Hi^qjted  at  the  time  of  Valentin's  work,  wait  iin- 

^    ,:dBlSOi»g   iiioilifittalioh.     The    protoplaitni  wna 

Kfiiscovertid,  and  ita  fuudnmvutul    iiii[>orliLncc 

^necognized.     Bit  liy  bit  the  eHScntial  atriicliire 

^Hof  cells  WQB  sim]>llfied,  until  now  titis  term  de- 

PHkOtee  nolliitig  Ijiit  nii  itiil«i>cndc^ut  piii-liclti  of 

pratx^laam .    TUia  piirlick-  may  buve,  and  ufteu 

niiSf  a  nucleuH  in  ii.  ttud  a  ct.dUwnll  aronad  it: 

.but  both  TCts-y  bo  absent,  Aud  the  liny  ma«a  live 

and  gi-ow  (ijid  mnltiiily.     Sucli  M)alil!c«tiona, 

in  our  coiiffpliouB  ns  lo  what  pariB  Are  no- 

oesftary  to  the  conetniL-ti&n  of  ft  cell,  do  not, 

however,  in  any  way  essentially  alter  the  ccll- 

doetrine:  it  ntlll  remains  n  f\indaiuenta]  truth, 

llic  basis  of  nil  morphology  and  jiliysiology. 

.Of  latf  yeui*s  a-VJisl  uumbcir  of  iruporUinb 
papers  liave  appeared,  denling  witli  the  stnic- 
tUPc  and  thu  propurties  of  cella.  They  are 
BCalterod  ovc-r  t.Ii«  piiget»  O'f  many  joiiriiais,  and 
written  in  miiuy  luiigtiHgLs;  mid  the  time  tiud 
oome  fur  suuw  one  to  eulleet  and  unify  them. 
A  good  fiiimniary  of  the  more  imix)rtant  results 
of  the  work  of  the  iiast  twenty  years,  and  a 
bibliography,  aiding  those  desiring  more  de- 
tailed inloi-matiun  to  lind  it  in  original  aources, 
wna  a  nei'essity.  Canon  Canioy  undertook 
this  tnsk  ;  and,  ao  far  irn  the  present  fascicule 
of  h\»  treatifio  on  the  '  Cellular  biology  '  goes, 
has  iicrformcd  it  well.  The  iustalinent  pub- 
lished contains  lwt>  hundred  ami  si-venty-ouc 
pages,  of  which,  however,  only  the  final  hun- 
dred ileal  directly  with  cellfi.  The  introduc- 
tory pages  euntuin  an  e\|)0»itioii  of  ihe  olijects 
»nU  metliods  of  educatiuti,  whieh  we  huiirllly 
connjierid  lo  all  teachers  of  natural  history; 
also  diri'vtions  in  liistologie^l  technique,  wLicb, 
for8tudent«  of  general  biology,  are.  more  n«t- 
i^^ful  tlian  those  in  any  Icxi-book  of  microscopy 
Ibvith  which  we  are  actiiiainted. 
^fe  The  subjects  discussed  in  the  final  hundred 
^pjpages  Ar«  as  follows :  discovery  of  the  cell  and 
of  its  partii;  clemciUary  organisms  i  the  cellu- 
lar biology  ;  pioloplasro  ;  the  proiTcrtien  of  liv- 
ing matter ;  the  general  structure  of  the  cell, 
and  its  uewtr  dutiniliuns  ;  the  structure  and 
genera!  composition  of  protoplasm  and  nucleus; 


the  general  Inws  of  the  r«U  ;  the  gtruoliire  and 
comjiositlon  of  the  nucleus  in  detail.  The  last 
topic  occiipleit  more  than  sixty  pages,  and  is 
of  great  value  na  bringing  together  in  con- 
vcnii^at  forni  the  main  results  of  the  many  re- 
searches on  nuclei  made  during  tko  last  ten 
years. 

An  important  and  gratifying  feature  of  the 
book  is  that  its  iilustcntions  are  not  onl^'  good, 
but  new.  It  is  ditlicuU  to  express  fully  our 
gratitude  for  this :  those  who  have  been  wea- 
ried by  seeing  the  eame  veteran  woodrnta 
dragged  out  once  more  for  duty  in  each  new 
text-book,  will,  however,  appreciate  the  glad- 
rie-is  with  which  we  gieot  theeo  new,  and  in 
mo«t  cases  better  onej. 

While  wo  henrlily  commend  Canon  Carnoy's 
book  for  its  scientific  merits,  we  think  that  it 
has  nnoiher  claim  to  the  attention  of  all  who 
an?  interested  in  the  progress  of  hii  man  thought : 
it  miirka  the  close  of  an  epoch.  Writteo  by  & 
professor  in  a  Catholic  uni^-eraity.  in  a  Calholio 
country,  and  utilizing  and  accepting  as  it  does 
the  rcHults  attained  by  the  beet  biological  work- 
ersnnd  thlukcrs  Independently  ofall  theological 
prejudice,  it  is  a  sign ,  among  inniiy,  thai  modern 
biology  haa  won  ita  battle.  There  will  still  be 
occasional  echoes  of  the  struggle,  and  wc  may 
for  some  lime  to  come  meet  such  instances  of 
perseeniion  as  th«t  to  which  Profes-ior  Wood- 
row  was  recently  subjected  ;  but  the  war  is 
over.  The  religious  world  in  general  recog- 
nizes daily  with  greater  clearness  that  .science 
is  not  nceeasarily  irreligious ;  and  that  the 
conviction  that  our  universe  has  been  devel- 
oped and  is  governed  in  actordauee  with  im- 
mutftblc  laws,  is  compatible  with  belief  in  an 
all-wisti  Law-giver. 


T.ASQLEY*S   WORK   ON  MOUNT  WH/T' 
.VBK 

From  o  scientific  point  of  view,  the  '  Report 
of  the  Mount  Whitney  exiJeditionof  1881'  isun- 
(]uefitioniilily  one  of  the  most  important  volumes 
which  has  ever  been  issued  by  our  govern- 
ment. It  presents  ftiliy  and  clearly,  not  only 
the  obsurvalioiiH  madoupon  Iheniounlaln.  with 
their  results,  but  also  much  of  the  preliminary 
work  iind  di^cu^sion  which  showed  the  need  of 
Bucli  an  expedition,  together  with  a  deKcription 
of  the  ingeniouH  and  delicnte  app&nilus  deviled 
by  Professor  I.anglcy   for  the  iDvestigation. 

Kritiirr^ttiinlki  totar  Hial.anit  iUnbmirntion  tj/  thr  rutlA'i 
nlmtipirri.  A  t/part  ah  Mi  J/budI  VAfMry  »jHrfinei>.  Bv 
Pruf.  B-  P.  L^BOLMT.  Wublnaton,  Cafmmnil,  ItH.  (hM. 
pRppn  i:.  B.  •liDfll  UN..  1*.]    U3  p.,  llluMr..  U  pi.,  Olftp.    4*. 
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To  a  cfrtain  txltnt.  ilic  (irincipal  reauIiK  have 
Already  been  given  io  various  ixipcrs  rend  Ijp- 
forv  the  NatioDikl  ncnrlcinv  of  scieni:Ca.  uii<) 
printed  more  Of  Ifss  fully  in  tbe  different 
sdEUliSe  jouriiu.lH;  but  we  now  have,  Tor  the 
first  time,  the  detoila  of  tlio  obeervationa  and 
eoinpii  tali  (HIS  froiti  which  llie  results  hnvc  K-eii 
derived,  und  ni-e  put  in  po88t>«Kiou  of  tlii>  fHct^ 
neccA9&ry  to  it  due  appreciation  of  their  weiglit. 

'I'lie  flrstof  the  tirentv-one  chapters  of  wliicli 
the  r^iKiri  coiisiHts,  ix  occupied  with  th«  ])reliin- 
inary  oliwr^-ations  nl  Allegheny  during  Ikxu 
and  !8S1, — obserrations  which  bimj^lit  out 
clearly  the  fallacy  of  moHt  of  the  mettioils  and 
conclu»ix>na  previously  adopted,  and  tli«  iiccc8- 
»ily  of  a  careful  aericis  of  olisurvations  lit  aomc 
elevated  Htnliun. 

Tlie  second  chapter  contains  an  uccoimt  of 
the  orgDuization  of  llic  expedition  under  the 
auspices  of  the  slgiiul-itervice,  and  gives  the 
Klory  of  tliti  journey,  nilh  a  dcacriptiun  of 
the  etatLons.  It  is  made  quite  clear  that  Mount 
Wliltney  is  a  station  every  way  ndaptinl  to  llie 
purposei^  for  wliicli  It  was  selected  ;  and  every 
one  Interostod  in  *cienc«  will  most  Bincerely 
join  in  the  author's  Uupc  ' '  that  aomcthiii^  more 
than  a  mere  ordinaiy  meteorological  ntatlon  will 
be  erected  here,  and  that  the  almost  niiequnlled 
advmiliigcs  of  this  »itc  will  be  d«v«lo|jcd  by 
the  government." 

The  third  chapter  coutaiiia  a  brief  historkrsi 
ftummary  of  the  actinomeiric  work  (tone  by 
various  observers  previous  to  I><80.  Wc  miss 
in  it,  however,  an,v  allusion  to  the  labors  of 
Secchi,  Hoeetti.  and  AVaterston. 

The  next  five  chapters  ai-e  devoteii  to  the 
pyrheliometric  and  aeiinomelric  observations 
mode  by  the  ospedition,  with  nil  nocesanry 
details  as  to  tbe  apparatus  and  methods  of 
rednclion.  I'rofeasor  Langley  condemns  the 
pyrheliometer  of  Fonillet  as  liable  to  give  a 
vcrv  inaccurate  determination  of  the  i|ijnntUy 
of  beat  actually  brought  by  il  given  suiibeiim 
under  given  circnmBlances;  and  he  appears 
to  consider  the  globe  actlnoruetei-  of  Violle  as, 
un  the  whole,  the  best  when  thi!  constants  of 
tt»e  inKtrumeot  haw  \>v«n  deli^r mined  witli  suf- 
ficient care.  The  summary  of  results  in  chap- 
ter ix.  innkea  it  very  clear,  however,  that  the 
mere  inactiiracie*  of  observation  are  not  »o 
prejudicial  to  the  MiUsfac-tory  dctemilnntion  of 
the  ■  flolar  constant'  as  the  use,  in  the  reduc- 
tions, of  the  fallacious  assumption  that  the 
amnnnt  of  radiant  energy  tranicmitted  through 
an  impiTfcctly  Irunsparunt  lutsliiini  \»  given  by 
the  long-nct«plcd  formula.  G  =  Eu\  in  which  E 
is  the  '  solar  constant,*  a  a  constant  ■  cueUicient 
of  tronsiuis»ion,'  uad  >  the  *  thi<;kHeM '  of  the 


air-stratum  through  which  the  ray»  pciicirate. 
To  bring  ont  this  fallaey  is  one  of  the  author's 
mnin  objects  ;  and  he  ^etn  it  in  a  striking  light 
by  certain  comparisons,  given  on  pp.  G9  ntid 
I  tU,  between  the  results  obtained  at  Lono  Ptiio 
and  at  Moiintaln  Camp,  eight  thonsand  feet 
higher.  Wc  note,  however,  that,  by  a  sort  of 
impish  iiprverslty  of  lypograpliioal  hick.  J. 797 
is  printed  for  1.707  on  the  ninth  line  of  p.  119, 
making  the  prinlrd  Hgiiies  egrcgiously  con- 
IraiUct^jry  of  the  conelusiona  asserlrtl  in  the 
tost. 

The  fallacy  conaiste  in  neglecting  tlie  fact 
that  the  solar  radiation  is  not  homogcncoas. 
and  in  asnnming.  that,  while  such  is  the  faot, 
the  formula  given  above  is  applicable,  provided 
one  determineM  wit]i  care  a  sort  of  mean  value 
for  a  by  the  comparison  of  oliservntiona  utadfl 
at  diffc'rcut  altitndes  of  the  sun.  In  chapter  x. 
tlteauthordiscusscsthe  matter  flilly.nnd  shows 
mHlljcmiitioiilly  that  value*  of  lh«  solar  con- 
staxf,  oijlairted  fty  redncing,  aceovding  to  lhi» 
fonnuln,  any poaail'le  actual  nbnervatimis,  will 
ineaUaltt;/  be  too  small,  and  pmbahly  verif  much 
too  »mall. 

Chapters  si,,  xii.,  and  xiti.  ore  tAkca  up 
with  tlie-  descriptirtn  of  the  special  apparatus 
dcvifted  by  Uie  author  to  meet  the  difficulty, 
and  with  an  account  of  the  observations  made 
with  the  BpPctrulK>!otnctcr  at  Mount  Whitney 
and  Allegheny  :  other  chn|)terB  are  devoted  to 
the  '  transmissibilily '  of  our  atmosphere  for 
light,  and  to  sky  and  nocturnal  radiation  i  and 
others  yet,  include  an  interesting  summary  and 
discussion  of  the  hygromelric  and  barometric 
observations.  The  report  pro]>PT  closes  with 
a  general  summary  of  results.  As  regards  the 
'  solar  consUnt '  itself,  the  author's  conclusion 
is.  that  "at  the  earth's  mean  distance,  in  the 
absence  of  its  absorbing  atmosphere,  the  solar 
rays  would  raise  one  gram  of  nater  Ikree 
degrees  Cenligmiic  per  minute  for  eneh  nor- 
mally exixiseil  centimetre  of  its  surface."  Ac- 
conling  to  this,  the  '  solar  constant '  is  three 
(ainall>  calorics  (gram  degrees)  t>cr  minute 
per  square  centimetre.  —  et|iiLvalent.  of  coiinie. 
to  thirty  large  calories  (kilogram  clvgrocs) 
per  minute  per  B<)Ufflre  metre.  The  hitherto 
received  valuea  range  ft-oin  twenty  to  twenty- 
flve.  Other  results  of  great  irniKirtAiicc  are 
also  indicat<>d,  relating  to  the  wave-length  of 
^  dark-heat.'  the  theory  of  tlie  mainlcnanoe 
of  the  earth's  temperature  by  lis  overlying 
atmosphere,  the  amount  of  absorption  by  this 
atmosphere,  and  «  number  of  otiier  related 
subjccta.  We  have  not  i-oora  to  quote  tbcm, 
and  Ihey  would  better  be  read  in  thoir  ooa- 
aecCiou. 
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There  are  also  three  Hiipendices,  —  ihc  first 
ilating  to  tbo  reduction  of  the  psychmmeter 
!)sorvutii>na, which,  atthe  aumniitor  the  iiioun- 
in.  Bbow  certain  consiileraltic  discurJuuci;*; 
socond,  on  tho  Dxperiait-nttil  ilet^riamaUou 
wiivc-lengtbs  in  tlie  iiivlii'iMe  pri&malic  gpec- 
rum.-=iL  paper  already  puliiisheii  elsewhere, 
Dut  most  nppropnntcly  rcprinlvd  in  this  oonneo 
jon  ;  and,  linfllly,  nii  iiiv4?stigntton  of  Ihe  effect 
'couvfction-ourreiits  iipoti  the  loss  or  gain  of 
smpemture  by  a  IhtsniioincUT-lniIli. 
There  can  bo  uo  qneslion  that  Profoaaor 
ingley'ft  exposure  of  the  fallacy  of  the  fmrlicv 
in  of  iiivestEgntiiig  tlie  solar  radiation, 
his  Iftvontioii  of  ihc  spectroholometer.  will 
always  bo  recognised  an  an  epoch  in  the  history 
of  the  subject;  and  in  the  voliuue  before  us 
wft  have  the  best  avnllnblc  siiunninjr-iip  of  the 
aaltcr. 
It  would  be  unjust  to  close  tbla  notice  vrlth- 
'ont  an  alluslou  to  a  fni-t  whieli  \a  well  and 
gTUccfully  stated  in  Gen.  llazen'ft  brief  pref- 
ace :  "  II  should  be  said  that  th<-  aid  given  to 
Professor  Langley  [by  the  signal-stirvlce], 
wbioh  he  so  grncefiiUy  acknowledgee  In  the 
text,  was  Ht'wssaiily  limited.  A  Imgo  part  of 
tbB  expense  of  the  outlU  was  generaualy  liorne 
by  a  friend  of  the  Allegheny  obserx-atory. " 
To  this  anonymous  friend,  as.  well  as  to  tbo 
ilgonl-aerviee  and  to  Professor  I^nuglcy  him- 
self,   the  thanks  of  all  who  are  intereste*!  in 
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The  legislature  of  WlsconKln  has  appropriated 
a  tiundn^d  unci  niti«iy  llnmsand  dollar*  lo  the  Uni- 
wnily  iif  Wini'iiNiiiii,  tor  reliuiliUiig  llie  science 
labomtorlps  liiestrnywl  by  fipi'  on  Due.  1,  1884.  The 
nev  buildings  wilt  eoii«l(it  of  a  chrmica.!  lakorutory, 
«  m^chiiic-aliop,  am!  a  building  for  the  rli'paftmenU 
of  phy>ic>,  cngiuefTliig,  geology,  aai  zoiilogy.  Ail 
ars  CO  bo  flrc-proof.  or,  more  accurotely. '  slow-l>uru- 
ing,'  buildings;  auil  the  heati»^-apparntu*  for  all  l> 
lob«  jiUueil  In  aseparal-i;  gtnii^lLtnt:.  In  addition  Ui 
tb«  abuv«-nAUie(l  iiim,  Ihv  insurance  on  the  turmer 
building,  amounting  tu  soma  forty  tbuusa ml  ilollnn. 
Ib  appropriated  for  rolittlug  ibe  departments  nitb 
li«c<>.««Ary  furniture  and  App»ratui  far  Immediate  use. 
No  ftp  [fro  [)  rial  Ion  for  cabinets,  etc.,  w«*  iirgeil,  AS  liie 
next  lA^isbture  will  meet  liiiforu  tbo  compktioa  at 
the  new  building.  It  is  pn>pc>ni-il  to  push  tbo  con- 
■trucllon  of  the  chemical  Inbornrjirjr  ami  uiocbine- 
sliop  as  rnpidty  as  possible.  Since  Itcins  li&ve 
appeaniil,  fiBHirllH)^  Lhiit  the  Lapbaiu  berbsrlura  was 
dsstruyed,  It  may  li«  stainil  tbnt  the  herbarium  wai 
not  In  Sclenee  hall,  &nd  is  consequently  iutant. 

—  Inlheirrtiporton  Edison's nutogniphlc  tvlcKraph. 
examiners  of  telegraphic  apparittus  at  Ihr  riiila- 


dGlpbia  dcctrinl  txbKiUion  write,  "  It  vai  B*(  Mt 

up  In  such  manner  tbat  its  ciiiistriictlon  or  node  of 
operation  could  bo  examined,  and  wc  arc  therefore 
uiiahln  U»  report  iijmn  It.  It  nisy,  perhaps,  he  proper 
to  say  that  Itie  autngniphir  nyiiiem  fur  Che  Irantinis- 
slon  uf  communlcaUons  In  facaimllit  would  siti-m  to 
afford  one  of  ilie  most  promising  Delds  for  the  Jahora 
of  fiiLuraimprover«of  tlieteki^rapb.  It  is&p|kkr«i)tly 
in  tbls  direction,  if  any.  that  ve  muft  look  for  the 
future  .lolu lion  of  the  problem  of  cheap  telegraphy. 
It  wil)  bercMlilyunderatooil  tbat  If  an  efficient  ay nem 
were  Invcrilcd  by  which  Mit^  orlKiiisI  mr»»ftsc.  as  writ- 
ten by  the  ituider,  could  be  placed  In  a  machine,  and 
a  facsimilr  uf  It  Instantly  produeed  by  the  ai^tlon  of 
electricity  at  a  distant  station,  mid  UiU  by  auloniaUc 
machinery  without  the  Ini^rvcnlion  of  human  handl, 
the  actual  cost  of  performing  iht^  seri-iee  would  bo 
but  the  merest  trifle.  Vet  tbvrc  ]a  apparently  do 
iihslacle  In  the  vtay  uf  obtaining  this  result,  which  wo 
may  not  hniM-  in  see  overcome  sooner  or  later  by  llie 
genius  and  pprsovmrance  of  "in  Inveuliira." 

—  Tht'  Irftaridt^r  McL'ornilck  observatory  of  the 
University  of  Tirghiianas  biaugurated  on  April  IS; 
th>>  (erumonlps  talcing  place  in  thi>  public  hnti  of  ibe 
Institution,  and  Professor  Asaph  Hall  of  the  naval 
observatory,  Washington,  delir^ring  the  aildr<-ts. 
The  principal  instmm'cut  is  like  great  CUrlc  refractor 
of  iwf'.nly-sis  liiclics"  aperture.  The  observatory  lias 
a  house  luljoitiiiig  for  llie  director,  Professor  .^lune, 
and  Is  possessed  of  a  considerable  euduwmeiil  fund, 
the  gift  of  Mr.  W.  II.  Vanderbilt  of  New  york. 

— CapL  TliomiMOii  of  the  ichoonet  It.  Biiwers 
reporia  that  on  June  -1.  ISM.  iii  latitude  42"  itt'  nortJi, 
longitude  UU°  4T  w+'St,  a  sealed  bottln,  insidn  of  which 
was  placed  a  record  of  th«<ir  voyage,  was  thrown  over- 
board. The  bottle,  with  record,  was  picked  np  on 
July  IS,  18^,  at  Utile  Dover  Bay,  east  point  of 
Kora  ScDlia. 

—  A  pamphlet  has  been  Isaned  by  Dr.  John  S. 
BlIlIngB,  the  score lary. general  of  tho  InlcruBtlonal 
medical  congress,  to  Ik  bcM  in  WashinKton  In  1837, 
giving  the  rules  for  llie  congross,  and  a  provisional 
list  of  officers. 

—  Tho  circular  of  the  (uiniucr  school  of  Innguagea 
at  Amberat  for  tho  coming  session,  ciibiblts  an  en- 
largement of  the  methods  and  aims  of  the  ai'bool, 
and  an  increase  in  the  number  of  unlijoi-is  tanght 
and  of  teaclier*  ili'tnandci),  wliii-b,  a  f«w  yean  back, 
any  one  would  have  biwn  thought  over-»angnIne  to 
predicL  The  growLli  of  the  school  seems  to  indicate 
plainly  that  it  ha*  created  a  demand  for  itai>ir,  and 
thai  ita  management  is  mi^cting  tli«  nnc*witios  of  tlio 
case  in  a  satlvfactory  tiiannor.  Professor  Uonta;;uc 
of  Uiedepartnirnt  of  nimlern  laiiguagea  in  Amherst 
cullege.  Is  the  dirvctorof  tho  nchooh  and  he  has  the 
immeillate  eo-operatlon,  in  German,  of  PrufrAnvr 
Zuplllg,  now  an  Instructor  at  Princeton;  la  Fmnch, 
of  Professor  BornarO  of  Itoston;  in  Latin,  of  l*ro.. 
fessor  Johnson  of  l.tdiigb  iinirersily;  and  hi  Hebrew, 
of  the  woll-lroown  specialist.  Dr.  Haley.  Thirt««n 
other  Instriictors  In  laui;uaKe  aru  also  annouaceil; 
and  the  generosity  of  the  otficen  of  the  college  In 
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miikliig  Us  cablnclB,  muiieiinis.  anil  librnr}'  collecllonf 
availttblo  to  the  fttudeiiU  o(  ilia  suraiaer  u-liooi,  i> 
wurtliy  iif  iiiitc. 

—  In  i:cra  men  tins  on  Ifae  KiiloraAtic  clirmtcnl 
Wlegraph.  the  L-aininlltee  on  lelseraph  upparaliu  at 
LliB  I'lilliulolpliia  esliEblllon  ttiy  iliai  tliis  «ysl»tii  was 
at  otio  time  ill  cnmiiinraJA]  utn  In  a  (innx itir ml >l(^  cx- 
t«Ql  In  thlB  country,  but  hns  Iwud  Ab&ndonod  for 
rcn««ri!t  probiiljly  Jug  more  tu  (■e-viiUnritka  in  th«  cruui- 
increiftl  rctiuln-mcnls  of  Amvriciut  iclvsmphy  ttiMi 
b)  Hikf  Inlicreni  iIIAIciiUIcb  In  ilte  operation  of  llic 
nL«c)iaiLiMii  llseir.  Tlie  aulom&tlc  mctliod  of  trans- 
miMinii,  altliouKli  full  nt  iiroinise,  haaiii  almost  eviTy 
In^lanro  fniliMl  to  ruallm  tttc  nxpt<cttttioiiii  nf  itH 
ai]voeat«s  as  a  tiibttiiaio  for  Ifie  orilinary  prui?esi  of 
inaDual  irAnaniiMlon.  TbH  dlfflfriiliy,  whatever  It 
may  Iw,  1*  iriberorit  in  ih«  prindple  iiAtlf,  and  Is  not 
property  cUargf aIiIv  to  ilofvcu  in  tho  opitrnljoii  of  thr. 
appKTHliui. 

—  Thfi  -liut  for  January  conulus  lh«  preliminary 
nsporl  of  I^R  coinmitlec  on  liinl-mi^nttion,  uf  the 
OrnUbolvgical  unioiit  from  whicli  it  uppcar*  tliut 
ob^cnincKtaiiuiii  ate  now  esUbllahud  in  uctry  state 
uii)t«rrllory  in  Die  Unloiti  eKce|)t  Ni:viiJ».  Rettinis 
hnv*  Iweii  received  from  orcronc  lliou*nniJ  nbiKrvrrn, 
wh»  nm  ujiUAlly,  not  ornlthnloglsis,  but.  as  a  riite, 
Int«]llgBiil  furm«r»,  wlio  know  only  the  very  com- 
mon^Mt  l>ir<l!i.  Tho  innitt  «A*it<<rii  stntion  !■  at  St. 
Jolin,  Ntvfoun'lland;  titn  mmt  n»rthi*m,  nl  lielle 
Iil«,  off  Lnbrivlor;  mid  ihft  ino«t  •■niitlierii,  al  Som- 
brero Koy,  Flo.  Uepoits  linn:  nU^  coniu  froai  many 
polDls  on  the  Foclfic.  and  even  frcim  u  fnr  iiurtb  aa 
Point  Darrow,  .Vlultn.  The  Amount  of  Information 
ao  far  r«ccl*«d  1«  no  rnniiinnilivuty  UK>asrc,  tlint  It  Is 
ImjMuible  to  geiiernlun  .-in  yi>[;  but  llie  variuiu  ob- 
aerrars  ant  working  wiOi  Kn*al  ltilviv«L  In  Dio  inaLier, 
so  tliat  U  i-Jiniiot  be  long  before  many  viiluaMe  gen- 
firalixAliuiis  rnn  bo  drawn  from  tho  ilatu  which  are 
■O  rapiitly  coming  in- 

—  Tho  thtnl  Icplnre  bofore  tbo  San  D]p|ia  *ucii>ly 
of  nntiira)  lilitarj  waa  on  tbo  Sudan,  d^Uvered  hy 
Stuart  iiuniyi  and  Iho  vinit  of  Dr.  KarlAW  was  Im- 
proved by  «n{,-«>giiig  lilm  to  giv*  thft  fourth. 

—  Acc^onling  to  llie  Jonmnl  of  tlift  Iran  and  stwl 
inilitul^.  lars;*!  <IcposlU  of  Iran  ore  liave  been  dlseov- 
orcd  in  Cubft,  tho  ext«nl  of  which  will  c&nie  Iho 
Island  to  t»ku  rank  wllh  other  countries  as  b  source 
uf  supply  of  lliu  raw  material  for  iron-making.  An 
American  mining  engimser9l*t«!)  lh»L  lit  Is  familiar 
with  inoNt  of  the  rich  fields  In  the  United  States  and 
In  Europe,  but  that  he  has  nvverac«n  any  Ilk"  thoie 
<a  Cnba,  Hn  niM*  that  he  has  seen  vehis  of  Iron  ore. 
but  that  there  aro  on  the  surfaov  Immense  depoaiu. 
Tarylnc  >n  thicknets  from  ten  to  Hfty  yards,  mostly 
in  blocks  of  from  two  to  Iwenty  tons'  weight.  At  cha 
place  he  found  by  actiul  meoaureitivnl  that  there 
must  b«  preaenl  aboai  l,83T,4M,l>00  cubic  yarda  of 
ore.  Tills  depotit  i9  situated  only  ivboul  half  n  mllo 
from  the  sea.  where  a  good  harbor  can  be  opened  to 
ship  [he  ore.  Farther  In  Uie  tnierior  there  is  xnother 
large  deposit. 

— The  Royal  society  of  Xew  South  Wales  offers  Its 


medil  and  l«eniy-Dv«  pounds  for  llie  best  communl- 
catlun  (proviilnl  it  bi<  of  xiitlldcnt  iiiltU)  containing 
ihn  riiMiH  [if  originHl  rvseiirch  or  nhivrvntion  upon 
«acli  of  the  following  iiubjeots:  —  to  lie  sent  in  not 
later  than  May  1,  ItO^,  on  the  chemistry  of  the  Aus- 
Irnliangiitiuaikd  raeiua;  on  Itic  tin  deposit*  of  New 
Soutli  Wales;  on  the  iron-ore  dtpveita  of  Ncv  South 
Wales:  list  of  the  marine  faunaof  Port  .lactiBun,  with 
dtiMcrijitivc  miles  x*  in  linbits,  di*tri billion,  ele. :  to 
bo  wnl  In  not  later  than  .May  I,  IS&T.  on  the  ailTorv 
ore  deposits  of  New  South  Wales:  orlG:lii  and  mode 
of  iiecurnMice  of  BoW-bearlng  veins  and  of  Ilia  aaso* 
diitnl  minrraU;  infliii'ni'A  of  the  Anstrallan  climate 
Irt  producing  niodiBcations  of  diseases;  on  the  In- 
fusoria peculiar  tu  Australia. 

—  The  molten  ml  a;;ieal  summary  for  F*brnnry,  1885, 
at  San  I'icgo,  Cal.,  piTM  the  moan  dally  lem|M^nitur« 
at  5&8'=':  the  highest  leiopemture,  70°;  the  I'jwosl 
lemprr&tnre,  ■tT.A".  Tlio  moan  dally  relaliT«  humid- 
ity WAS  77.7,  witli  only  .01  of  an  inch  of  prcciiiiuilinu, 
agaiiLsl  tl.tifi  Inches  of  precipitation  in  February,  IdtU. 

—  Bev.  £,  L.  CrieeD«,of  thie  University  of  Culifomla 
at  Berkcli^  intends  niakiriK  a  boUniicjii  iHp  in  April 
to  the  Gundaionpe  and  the  Ccrrus  Islands,  oS  Lower 
Calitorula. 

—  The  applications  for  space  la  the  Inventions 
exhibition  al  Suutli  KeiiAineion  have  been  enuniious. 
If  all  tilt!  npiillcationii  IiikI  benn  granied.  it  winiid 
have  rHquired  an  nrca  six  ti  men  as  Urge  as  Hyde  Park 
to  contain  tbe  eslilblU:  yet  the  Inventions  are  con- 
fined tu  the  lost  twenty-three  years,  and  the  music, 
with  tliC  evenpLion  of  tli<!  historioal  colWtion,  re- 
etrictod  (o  this  century,  Slcnra  engines  and  bollon 
have  llie  largest  share  of  space  ;  eleclrlcUy,  naval 
itrrlii  tuctnri',  and  mining  ami  ntet^ll ur^'y,  havini;  the 
next. 

—  The  total  dlslanco  run  by  Ihc  cars  on  tbe 
BrI|;Iitou  (England)  electric  railway  during  the  Btat 
ais  months  of  its  existence  waa  llfteen  thuusand  »ix 
hiiTidrod  inllc«.  Two  hundred  Lli(iii*ani1  piui'i'iijcen 
were  carried,  at  an  expense  of  live  centJi  per  mile. 

—  It  is  reported  that  tfac  experiment  is  to  lie  tried 
in  Berlin  of  running  the  street-cars  hy  electricity. 
Ston.|Er<linttnrieH  uf  th«  form  supplied  by  tlif  Elec- 
tric-power company  of  London  will  bo  itinployed. 

—  Tht>  Messrs.  Orcutt  of  .Ssii  Ulego,  C^al..  inteml 
|i«ini<Lr.ilin(i  llui  Luwor  Culifunilati  pi-ninsuln  as  far  oa 
possible  by  wnjton  ibis  spring,  with  the  objoct  of  In- 
vestigating its  flora. 

—  Mr.  D.  S.  Smart,  in  a  paprr  recently  presented 
to  the  Crllisli  Instiuiilon  of  civil  «n|{incer«,  de4crib«a 
recent  ItiJtish  practice  in  stoam-botler  cunstrncUoa. 
Ileetntes  ibnt  'low,'  'soft,'  or  'mild'  ib-*!,  which 
has  Die  valuable  ctualltlcs  of  iron  without  Ita  defects, 
is  now  fxieniilTely  u»eil  for  this  work.  It  Is  made 
usually  ft\im  rblrly  to  Ihlrty-tlx  per  cent  stronger  than 
boller-iron,  and  is  superior,  whim  well  made,  in  duc- 
tility. Some  variallon  In  this  last  rvspoei  has  led 
toconiiderahlcdiMrustof  themel^t;  buttht)dittniB( 
has  been  quite  often  duo  to  unfauiiliarity,  on  tlu 
part  of  um:ii),  with  ibc  nature  of  the  raalcriol,  »Qit 


^^'ilb  tbc  proper  mctbodJi  of  muiipulalini;  it.  Some 
bmnds  are  found  to  veld  like  iron,  wMIg  otiicre  irilt 
not  vfcld,  and  »re  brlule,  No  accUleiil  o(  aerLDUa 
Oli»rwMrr  bu  vM  occurred,  lioweier,  to  miy  ilt!«l 
txiiler.  10  far  u  rpporMil.  It  is  not  yt  fnlljr  uear- 
t-aiiied  to  mhMt  extent  d^teriontlon  may  ftflecE  the 
MAfety  t>f  «t«el  boi1«m.  It  ti  antidpktccl,  however, 
th*t  til*  □ivUl  i«  likcl;  to  provv  moiw  tittiafactory  in 
tbis  reaped  Iban  Iroa.  Steel  liveta  &r«  uiied  to  auiue 
extent,  and  tlicirusc  incantlniull;  iiicretuiiiii;.  Afore 
care  l«  mjiiisilc  in  dirir  wnrklni:  (Imn  fi  dcmundcd 
In  the  OM)  of  Iran  rivets.  It  hdestr&bit  thatall  parU 
if  ili«  tioUer,  and.  as  Ur  as  i>Mslbl#,  of  its  ui)[iurt(»- 
AnCEw,  >li»ulil  lie  mailit  ot  Kttu'l,  in  tinier  thnt  vollnlv 
nation  and  ootiMiiiifnt  cvrro*ioD  may  be  airofded. 
St««l  p\alN  are  usnallj'  drlll«d,  Instenil  ot  balnft 
punched,  a*  it  i>  found  titat  ateel  t>  mor«  liable  to 
Injury  by  puQclilog  than  Iran. 

—  The  seTenth  rolqme  of  the  Bulletin  of  tb>«  Na- 
tioaal  aoademy  ttt  ickDCM,  of  Cordoba,  ■■  «ntir«]; 
occupM  witb  a  monoEraph  on  Staphj-UnldM,  or  rorc- 
beetles,  U  Bnenoa  Ayrea.  by  ArrllNdxaga,  wlilcU  b 
completed  vilb  tin-  third  number,  just  receired,  rrak- 
kng  altogeilier  nearly  four  hundred  pagm. 

^Thr  Ponugiiew  explorer,  Serpa  Pinlo.  haa  under- 

Akpii  It  ttwash  expitdiliim  into  C'etiiral  Afrii'ii.    lie  iii- 

letids  to  start  from  Moxiiitibi()ue  In  tli«  dinjctmti  of 

.ake  Taoganylka,  cr<»»ii)g  ibo  lliiropue  cftnnlry, 

bero  be  IkOpoj  to  meet  fflch  the  Portu^eie  Kongo 

pvAlUoa. 

—  A  I'Vencb  cummlscion  lias  l«fL  Marseilles  to 
tfnrtfacr  tbe  RAubaire  scheme  of  an  lolaiid  sea  in  the 
JUricMi  doMrt.  Tbodcstinatioa  of  tbc  commlsf Ion  Is 
Oabea,  where  a  barbor  l»  io  be  made  as  an  outlol  for 
'the  GOfuiectins  canal. 

—  Town  couucillor  Helm  of  Uaatzfg  bas  givcu  bis 
<oUection  of  three  thousand  speclnioDS  of  arubtir  iii- 
■ects.  tad  seven  thoujund  beetles,  to  tb«  Wesi-Pnis- 
*ku  pixtrlneJal  museum,  on  cotiditlon  thai  tbcy  are 
'eft  In  bte  Dim  house  during  his  lifetime. 

—  Tbn  liriUiih  sl«tiuii»hip  Cliiumo,  C«|it.  Jones, 
reports  that  on  March  33,  in  41°  14'  norib,  Ur^  lO* 
v«at,  at  two  F.M.,  n  very  beavy  vapor  wns  obaetrved 

^■it  tb«  surfac«  of  th«  sea;  ami  distrihuteil  about  in 
'b)s  Tapor  wore  bandr«d>  of  miniature  w»t«f-e pouts, 
'''Sing  about  twenty  feel  bigb.     Immudlalelyovertlils 

/^^rt  tif  tbe  water  na.i  a  lar^,  hl;)ck,  archi-il  clovid. 
^Iie  banHBetcr  al  the  lime  wn?  3<J.OO.  nJr  48^.  waler 

^t^;  winds  tnoderatc  from  the  southvTsrd. 

- —  In  ihe  April  ituuitfer  of  the  Ainericun  jotirital  of 
^*<UA«inal(cir,  the  coniribuuini,  ttevi-n  in  nil,  hall,  two 
*^V»B  Baltimore,  antl  one  each  from  Paris,  ilie  Ko}-al 
*J<S»d»my  at  Woolwkh.  Toronto,  Breuieri.  and  Purto. 

^^^  — Aiiionx  recent  deatliji  we  mile  the  followlsj: 

^^ajor  T.  J.  Sidney  Parry,  one  of  the  oldett  mem- 

**^?>rji  iif  the  Enlomoiojk-al  society  of  London,  In  Th« 

^V"arren,  Bushi-j  Heath,  F»b.  1;  J.  A.  5«rret.  mathe- 

^*»atldBii,  at   Faric,    Mai-ch  r!;    Nicfllas  Sewertjow, 

tkotoetat,  Feb.  C;  Gen.  G.  von  Hetmersen,  ReAlogisi, 

■  of  ibo  Koyal  acmleiny  of  ncicnces  since  1844, 

ibiug,  in  his  eighty-third  year;  QeoOrey 


Kevin,  formerly  assistant  superlnteodeat  of  the 
Indian  rauMtun  at  Calcnlta.  at  Daros,  Feb.  10;  Dr. 
Kmst  Erhartl  Scbmld.  professor  of  mineralogy  In  tbe 
uiiiveniiy  of  J«iia,  at  Jciia,  Feb.  10,  In  his  sprenly- 
flrat  year;  Carl  ThM>dore  Kmst  ran  Siebold,  prafestor 
of  xonlogy  In  the  iinirersity  of  Hnnleh,  at  tbe  n^e  of 
eighty, 

—  Ala  meeting  ot  the  Sotrietyof  cb*mteal  Industry. 
held  in  01s«iio«r  on  March  3,  Mr.  James  Murrie  read 
a  paper  oti  ihe  processes  employed  tn  Italy  for  th* 
extraction  of  oils,  etc.,  from  bituminous  roclu  in  that 
country.  At  the  ouUet  be  sa£d  that  Ihe  Italian  gov- 
eniment  bad  glrcii  great  facilities  for  developing  the 
Iniernal  resoun-ea  of  thp  countrj',  particularly  wtib 
regani  tn  carbonaccoiu  dcposlta.  There  wm  a  sen- 
eral  belief  that  a  belt  ot  oil  pasted  Ifanmgh  tlin  Apen- 
nines in  the  direction  of  Itoumania,  and  cnrrml  oat 
near  Biieharext.  There  was,  however,  really  no  such 
thing  as  an  oil-belt  in  Italy.  The  deposit  ol  oil  and 
bititmitious  rocky,  vrhicli  hid  received  tbe  greatest 
attention,  was  situatod  In  a  spur  of  the  Apennines 
known  as  the  AbriisKo,  In  the  pn>vince  of  Chletl, 
twenty  milei  Inland  from  th«  town  of  Pescara,  on  the 
Ailriatir.  Ttic  inilications  of  bitumen  occurreil  in 
ths  form  of  asphalilc  loctc,  found  In  a  superficial 
deposit  oil  tbe  slope  of  the  niuuntaln.  Going  on  to 
speak  of  the  extraction  and  inannfactnre  of  oil  from 
the  rock,  Mr.  MurHe  remftrkcd  that  aWut  twenty 
companies  liad  started  operations  for  the  purpose  of 
utJIiiiiu;  this  mini^ml.  These  ventures  bad  Invariably 
tiinicd  out  failures;  the  cost  of  rellitinx  it  biting  too 
high,  and  ihu  deoaityof  the  oil  pnmJiiced  too  great,  to 
allow  of  its  being  used  for  Imrnlng-purposes.  Hn  far 
as  fela  observation  went,  the  ouly  usos  It  eould  be  put 
to  ae»  In  stre«i-IIgbiinf;,  for  ninlng-purpoeee,  and 
In  the  pn.' partition  of  lubrlcaling-oib. 

—  In  aitdlllon  to  tbe  numerous  uses  to  which  tbe 
wonderful  uetworlc  of  Parisian  si^wers  hsA  already 
been  put,  we  learu  from  La  lunf^re  H«lr{<i>i<:  that 
the  linef  of  tele  phono- wires  are  now  being  placed 
upon  lliose  underground  walh.  Thin  is  sliupiy  fol- 
lowing tbe  example  of  the  tclrjTni*h  companies,  who 
did  the  tArae<  in  IS^,  The  scwera  also  ctmtain  two 
large  water-pipes,  —  one  for  household.  Hip  other  for 
sprinkilns  purposes;  and,  beside*,  a  pneumatic  tubn 
ui^d  for  tliQ  tratuunission  of  messages,  and  a  smaller 
pipo  which  trantnills  the  air  prw sure  for  tbc  system 
of  pneumatic  cloclui  distributed  Ihroufhoat  Pariji. 

—  Mr,  K.  E.  11.  Francis  rcenntly  read  a  paper  at  the 
Ivindon  chemical  #ucielylu  which  he  showed  that  fll- 
tcr-paper,  otdliiarily  so  weak,  can  be  rendered  tou^, 
and  atlheHamclinieperviouii  to  liquids,  by  Immersing 
it  In  nitric  add  of  relative  density  1.42,  then  washing 
It  In  water.  The  product  is  dlDercnt  from  parchmeul 
paper  made  nilh  milphurje.  :icid.  and  it  can  lie  washed 
and  rubbi-d  likn  a  piece  of  liren.  It  eontracts  in 
slsa  under  the  treatment,  and  undergoes  a  slight  de- 
crease of  woislit;  Ihe  nitroKeii  being  removed,  and 
Ibeasb  diminished. 

—  The  king  of  the  BclBiau*  has  planned  no  Inier- 
natiimal  tiro::raphlcaI  soclcly,  and  lias  aummontul 
Milne-Edwarda  ot  Paris  to  he  his  helper  therein. 
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—  Acconling  to  Uie  eooiMkltlM  on  lalocnpli  *.p- 
punUi*  ni  iti«  riiilid«lEilite  Maettieal  vdilbttloa,  lli* 
posftlblllty  or  employliig  a  single  cotnluctor  for  tb« 
ktmulUncona  InDSmlaalon  of  two  or  more  *»U  al 
tAlcgnphie  ■ifCM'*  a]>|>«AH  to  h&ve  orif^auti  vith 
BfoMa  O.  Fuiner  of  Boston,  Hub.,  ftbout  th«  Temi 
18(2.  Mr.  Fanner  nltccbed  to  eauli  end  uf  tbe  Hue 
a  rapidly  levnlviriK  coininul.iiUir  nr  ciinUitiiilori  TItr 
two  dlsirlbutcra.  when  cniiiftUorcvol  vps)-ncbrODousl>- 
aiid  111  uiiisou,  seneil  to  bring  the  Hub  auGceaslcely 
anil  sitnultxTieoualyititupatmectioii  will)  iii'iirnnpaiid' 
ing  teri^»  of  Rliort  tiranrtiiui  u  I'jieli  I«rminiis,  in  oacli 
of  whkli  bmiiclies  onlliiury  U-Iegra[>li]c  appAralus 
Hat  Inserted  Hixl  operated  in  Ihc  ii«uiil  nmtmcr. 
Thus  Ibe  currtMit  ibrou^b  i?bcIi  palrnt  corrcspomjlng 
brancbes  ai  eltlier  station, 

wlill«  appureiilly  conUnu- 
OUB,  scltisllj  coiisi*t«(l  Ilf 
Inierniltteiit  bnt  rapidly 
MeurrlOR  sytich  ronoua  pul- 
sations. Mr.  KAnnur  me- 
cessfiilly  (xporinioncod , 
upon  a  liuall  siwle,  upou 
the  wires  of  Ok  muiifrlpal 
telegraphic  lliirs  of  Boston 
in  I^SS.  Notbing  of  per- 
roanaiitvaluu.liowcver,  re- 
milted  from  Ibe  eiporiroaiils 
at  that  dme.  tb«  dllBculty 
ofin&intAiiiitigtUeablolute 
syncliroiilsiQ  required  for 
OpcmlSiiK  f»r  aiiy  conald- 
orablo  Ir-nKtli  •>(  timi^  bdng 
appnreuily  ln»up*rablo. 

—  J.'Anirtinomie  nporta 
a  mo^l  miuiikable  lialo 
>e«D  by  M.  D.  huict  on 
Uiu  ntli  of  January  last  at 
Orh'ann,  France.  Tbero 
Witt  no  cloiiilit  in  tbe  nky, 
siinplya  Uglil  mint,  and  Itio 
bempcnturi  was  —  1°  C 
At  12.40  r.u.  A  very  biil- 

llaiiC  drc\r,  wllb  ti  radius  of  2'i°,  appouul  aiuiniU  the 
BUn;  and,  at  Uic  two  ftiLretnitl<;«  of  lh«  biirixoni al 
illaiu«t«rol  this  circle,  two  wlilti;  kpols  wvrv  UmntA, 
wIlIcIi,  gradually  Increasing  In  InLensiiy,  b«cam0  t«ry 
brilliant  at  12.^5,  Above,  and  not  loucliLng  tJie  elr- 
cle.  was  a  rainbow,  whiclt  gradually  faded  fiut  at  lis 
OXtreoiUius  Ii>to  l1i«  blu«  »Ly.  Thi.'  rod  of  (bi*  bow 
was  ontsidc,  th«  riolut  wltbin,  and  tfav  brlgLluvs)  aud 
dUilnclnms  of  lh«  tints  were  very  markird. 

—  TlieieMfit  fire  in  thn  capllol  ai  Tr«tiion,  N.J., 
liillidiid  conaldflrable  Iom  od  ttiD geological coDeclioii* 
of  Ihc  stftlA.  Tlie  Biiiti>!i  of  typical  racks  from  the 
sereral  fonuatioi'is,  and  Iftrg«  collections  of  iron  orea, 
clayst  niatts,  aud  soils,  were  all  lost;  and  tonto  old 
■taUi  maps,  now  out  uf  print,  w«re  dMUOT«d.  Tlie 
old  cdllcctLou  of  ft.  D.  Rogers  was  lost;  tliat  of  1>r. 
KItcIiall  WHS  taved.  ForLuuately.  a  large  number  of 
*i<U'«lod  ropresi'nUtiVR  s|»eciuienB  of  rocks,  urea, 
wonil*,  etc.,  escapi'd  by  Iteiug   En  Hie  state  exhibit 


now  at  New  Orleani;  and  wbU«  tbe  ton,  aa  a  wboli 
Is  a  sarioiut  one,  It  fi  not  Imparabla.  fn  thr  cm 
tinued  prosecution  of  the  elate  survey,  It  will  l>e{>os- 
Bible  In  time  to  make  a  fuller  and  mot«  reprMontaUve 
coUnotinn  than  tUat  which  ii  destroyed.  It  ii  to  b« 
hoped  that  tbe  aew  roocoa,  which  we  uuderfttaod  an 
to  Ira  providiHl  for  tbe  museum,  will  he  trf  safer  con- 
slnicilon,  and.  If  ncccsiary,  IsoliUed  lo  make  them 
more  secure. 

— The  Xr.ho  du  Japan  reports  tbe  arrlTnl  in  Ja[ian. 
at  tlii>  beginning  of  thn  year,  of  Juscpli  M-irlln.  a 
French  traveller,  who  bad  just  hM>n  exploring  the 
parli  of  l^ilMria  bitkcrto  very  little  known.  Ills 
pTiQclpal  jotirncy  was  from  tlio  Lena  to  tbe  Amonr, 
across  iheStaiiowal  chain  of  mounlslns.  Ihiringfala 
explormlone  he  was  able 
h>  make  ECogniphlcal  and 
geological  collections, 
wliicti  are  Intended  for  the 
Paris  muxeutnt.  In  con- 
sei^uenca  of  hardship*  en^ 
dared  on  the  Journey, 
of  hit  natire  foUowi 
died,  and  one  lost  hla 
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—  Mr.  Eltery  of  the  Ucl- 
bourun  obecrrotory  baa 
tnkcii  itiG  iHKassatT  ateps 
toward  the  organlxatlon  of 
a  small  exiMditJon  to  tin 
■oiiihom  eoast  of  the  noeih 
Isiaud  of  New  Zealand.  In 
tfie  coming  September,  la 
observe  the  total  eclipse  of 
ibc  sun.  which  occurs  on 
tbo  8lb  of  that  month. 
TIk  Crack  of  the  line  of 
total  edipae  Ilea  almoat 
wholly  In  the  South  PncIOe 
Oeean,  and  New  Zoalaml 
is  the  only  land  croat> 
by  It;  the  duration  q( 
tallly    lasting    about  t 

tDLUUiea  at  the  liioi  ntosl  farombly  located  for  I 

observation. 

—  llic  kgislntiore  of  New  Vork  has  passed  an 
appropriation  of  twctity>five  thcniaand  dollar*  for  the 
stale  survey. 

—  A  1)111  lias  passed  tin-  Wisconsin  l«|^latura  pro- 
vidliig  for  tbe  education  of  dear-niuto*.     Hltbeflo 
Ibore  has  been  no  siieclal  provision  for  their  losiitii 
Uen. 

— Tlie  toiHigmpliical  niapof  New  Jersey,  to  whteh  at- 
tention has  b0cn  calleil  already  several  time*,  has  now 
advanced  to  the  point  ndssnIngalxahMlU  in  all.  'ffaey 
are  fine  pieces  of  work,  of  wblob  the  state  may  joMly 
be  proud.    lEIcvcn  more  skeots  remalu  to  1*e  done. 

—  We  neglected  to  slaio  In  oar  last  th^t  the  Ate- 
slmik  of  the  map  by  General  Ounlun,  uf  the  ronlc 
from  Stinkin  lo  BcrWr,  vnta  pnblidied  by  Kdwaid 
Stanford,  .Vi  Charing  Cross,  London. 


I 


SUPPLEMENT 


I 


REFOitAtATtON    OF  SCSENTiFfC    LEGISLATION. 


Amoho  the  proposittans  flnntin^  in  m^n's  minds 
with  npud  to  th«  rc-orgnniiation  of  the  scienUflc 
and  eooiKMnioal  works  of  tJie  federal  pavemment 
kraserarftl  that  cau  outily  b«diAp(»edof  am  iiii[>i'ao 
Ue»ble  en-  otb«r«lM  obJectionnLle.  It  will  \>»  »e- 
Gcsnij  to  enniiicrnt«  anij  di^ponl;  of  n  fnw  of  Uicse 
btforo  xu^Mllng  nny  Mtliefnctory  solution  of  thil 

■important  quntion. 
1.  'Mm  iiroposition  to  put  the  condnct  of  the 
HfiecUlljr  ecteutific  work,  !>uch  an  geology,  semlesr, 
meteorology,  sstronomy,  iclo  tb«  haiida  of  the 
SnittbsoHinn  iiintitutioti-  Tlii»  ini«titution  i»  Kup- 
part«d  wholly  by  Ihu  iiicumi;  of  Inuit-fiinds  dodi- 
s»t«d  to  K  iip«cific  purpoM  \>y  JamM  Smithaoo.  for 
whom  the  gov^roinent  acc«pt«d  th?  position  of  ex- 
ecator;  aod  the  ^veniniant  c&nuot  I<^j;nlly  impose 
upon  tliia  institulion  any  Inbors  or  eipeoaeB  not 
WBiTUited  by  the  t«rRiA  of  SniitliKin'rt  will,  m  iti- 
terpretnl  by  llie  highetit  legal  auLliorlly  in  the  \3\1\A. 
The  proper  interpretation  of  the  intent  of  the  t«K- 
tator  hu  alrosidy  Iiuvn  %v  cliiirly  gcilltid  »nil  wiitvly 
aeceptrd,  that  it  is  incredible  thut  now,  in  the  full 
tide  of  tbe  prosecutiou  of  his  deHire§,  the  govern- 
meat,  a»  executor,  will  att«iu|it  to  divert  liia  finida 
to  other  iue«  But  it  will  be  aaid,  the  United 
Stetea  boa  merelj  to  appropriate  additional  (unda 
to  enable  the  iiistitutloH  to  carry  otit  the  pro|XMad 
iacreaM  in  its  irork  and  rcspoosihility.  This 
■eema  plnusibla  ;  and  if  oarried  into  effeot,  al- 
though it  vrould  seem  to  add  tUoev  duties  to  thoac 
of  the  preMBt  Moretary  of  th«  institution,  yet  it 
Dead  DOt  Doccoaanlj  do  do:  in  fact,  it  b  uot  to  be 
n^posed  that  the  IJnit«d-Stat4>a  ^jvonimiMit  would 
put  the  conduct  of  all  ita  public  works  into  the 
hsodA  of  one  man.  I'robnbly  tlie  authors  of  thia 
plan  had  in  mind  the  re|i:eDta  of  tbe  SmithaoDiao 
inntitiitioD,  and  not  tbe  secretary,  a>  t}ie  body  to 
vhich  the  ^ovenuueut  should  uMiKti  ita  ticieutifte 
vork:  In  other  word*,  to  the  re^ntH  of  tlie  Srotth- 
■onian  itiould  be  conGded  the  queaUoa  of  tli«  cou- 
duct  both  of  that  iiuLitiitioTi  and  of  nil  our  [mbtii: 
worka.     It  is  argued  m  faror  of  this,  that  wo  have 


here  one  institution  of  a  high  «hsTacter,  managed 
by  men  already  organized  and  recogniicd,  uid  tJiat 
the  transfer  of  othen  to  them  would  be  a  simple 
rniLtter.  It  already  hiu  charge  of  not  only  the 
8init)iM>nian  fiitlitutioii  proper,  but  of  the  national 
miucum,  fisli-commiasion.  bureau  of  ethnology, 
the  care  of  the  collections  made  by  geological  snr- 
voya  —  and  why  notof  every  thing  else?  But  there 
are  many  other  organizations  under  government 
atiii|>ioe«.  oomposed  of  men  who  stand  ready  to  un- 
dertake great  truttts ;  and  who  nlll  maintain  that 
tbe  rcgenttt  haro  any  special  qualifiontions  orer 
oUi<>n''  By  tha  law  of  ISIS,  the  board  of  regents 
consista  of  eight  petsona  obosca  from  the  legisla- 
tire  and  exeoutive  bodies,  and  six  other  penonii 
not  members  of  congrEse  (two  of  them  resident 
in  ^V'asliingCon,  and  tbe  other  four  from  distant 
.siaivs)-  Among  the  tneh'R  [ntnions  now  constituting 
thn  hoanl  of  nigRfita,  we  find  only  ons  person  that 
can  Ih)  called  a  scientific  maii,  —  Professor  Asa 
Gray  of  Cambridge.  Fnm  the  beginning,  the  pol- 
icy of  the  Tegenta  haa  been  to  apj^Ktint  a  scientifio 
and  practical  mnn  as  secretary,  or  superintendent, 
or  director  of  the  inntitution.  wbo  is,  ia  fact*  llin- 
ply  an  autocmt,  aUhougb  legally  he  ia  the  execu- 
tire  olBoer  of  the  board  of  rcgenta.  Under  this 
amLugemeiit,  various  branches  of  activity  have 
prospered,  such  as  the  library,  the  museum,  the 
departments  of  eichanges,  of  publicBtianH,  of  me- 
teorobgy,  uiiueralugy,  anthrci]K>logy,  etc.;  and 
iheae  departmeiilA  have  grown  to  be  large  diviaiona 
of  work.  The  work  of  the  fiab-oommissioa  seems 
Tin«cr  lo  havo  Imen  carried  on  at  the  exiwiise  of  the 
Smithsonian,  but  was  entirely  extra  work  fostered 
by  tha  ri^geuts,  in  that  I'toEessor  Baird  was  allowed 
to  give  a  portion  of  hia  time  to  it,  while  the  ex- 
penses were  borne  by  special  appropriations  from 
cori^Teea:  we  may  therefore  look  upon  the  U.  S. 
Gab-com  miss  ton,  which  was  eatablislied  by  taw 
in  1&71,  nn  a  scienlifio  and  practical  institution, 
fost«rpd  by  ths  ^Smithsonian,  but  having  aji  ind»- 
pendent  existouco  of  its  own.    Xho  policy  of  the 
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iBstituLion  bu  been  little  by  lUtle  to  fleoure  an  in- 
dependciit  cxiat«iic«  for  each  of  its  varteil  depftrt* 
menu,  bo  that  th«  trust-funttt  at  iU  diapMftl  cnuld 
be  utiEizcd  for  ncv  Hcttls  of  work, — n  policy 
fully  jusLifi^d  l>y  the  int«[ia(?ly  practie&l  valuta  of 
ita  l&liors  in  the  tiicnaee  aixl  diffusion  of  knowl- 
edge. Tbtu  it  hAppened,  that,  as  won  as  the 
library  of  oongraw  hod  ou  or^iiiKalioii  tint]  iiivoins 
MifBcient  to  warrkiil  t)i«  itl«p,  Uio  SiiiitltAOiiiiui 
truuterrcd  bo  it«  cart-  ita  large  iscicntific  lil;ruTy, 
•nd  nlinqnulied  the  id^acif  iiitiiiit»iniiig  a  fwparata 
library  of  it«  own.  Similarly,  in  1871.  the  aicTial- 
offlce  weather- bureau  having  uppnreiiUy  a  separate 
ezUt«ncc  of  it«  own,  tliH  iuAtitiilion  tratinfeirtil  to 
It  itfl  ^«iit  (!nll>!ctio]i  i>(  tnfti>oro1n^Ual  Jata  nitd 
corrupoudeocc',  thus  relinquishing  iU  uwn  diTi!>ioii 
of  work  in  that  d^parlniont,  Klorv  rraunlly  its 
Hynteiii  of  int^rualioiial  exchanjcea.  as  aim  its  mu- 
aeuiii  and  its  lulueralogioal  aodaiiUiropolaifioa]  col- 
lectiuiiK,  hnve  beau  noogiiized  aa  worth;  of  s|(ecia] 
vmcouragi^iiient  by  the  goverittnent,  and  have  bnca 
wthcr  miMlu  into  ocparnU:  di-partm«nt4,  or  i>Bjtially 
transferrvd  to  the  geologicul  iturvay,  thn  iialioiial 
niuoeum,  etc. 

lu  a  huudred  ways  the  deroted  chiefs  Henry 
and  BairU  hav>a  kiiuwn  how  to  aliinulat«  and  co- 
opera.tc  in  the  Increase  and  diffusion  of  knowledge. 
H  is  now  proiwitcd  to  rovenc-  this  yroccw  by  wluuh 
separate  inHtUiitioiiK  htivo  grown  up  un  {^hildruti 
undi-i  tho  Smithaoiiiaii,  iLud  have  gone  out  from  it 
when  able  to  aland  aloite.  and  1o  send  them  all 
back,  with  others,  tu  the  fostorinf;  care  of  the 
parent  Evidently,  however,  some  new  plan  of 
or^nizatloQ  niuat  be  adu)>l«d  liefore  th«ae  fuU- 
grown  itifiLiliitiotiii  can  be  conifortahly  ItouHed  to- 
gvtJier.  T1n!  ECcrt:tarion.  Professorw  Honry  and 
Baird.  hxve  nuithrr  of  thpin  uv«-r  inilicaled  their 
ability,  wilUngiieaa,  or  dmrc  to  bs  burdoaed  wtUi 
the  ra«poiiBibiliiy  of  so  loany  great  orgaQtzations; 
and  the  re^eiite,  composed  of  statesmen  and  the 
•ZKCutivu  offtcera  of  the  goveniment.  ora  not  the 
proper  pcraoiii  to  wLoui  to  ooinmit  tLctte  itu)x>rtant 
iDl«TMt«,  involving  the  annual  ei[)enditure  uf  from 
fiva  to  twenty  million  dollan.  »nd  in  rcspc'ct  to 
which  the  eipeoMs  of  Uic  prmeal  adiuiDistration 
of  the  Suithsoiiiau,  or  t^o  rosponsibilify  of  its 
present  regeoU,  are  quite  tnaigiiiflcant.  Some 
aatisfactory  co-ordiuatiou  of  government  work  in 
certainly  deairable, — such  a  ro-o|>et3tiou  of  all 
deparlmenta  aa  baa  been  e»p«oiiilly  shown  by  tho 
MlTgeon-g>-nerar»  office,  the  lignal-nllicr,  the  nary 
and  the  inb^rior  dopAiimentd,  in  their  rotations 
with  the  SmiLhiConian.  Utit  to  put  all  under  the 
j>Teo«nt  board  of  regents  of  the  Sauthsoaiaii,  who 
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are  merely  the  adviaers  of  our  goveminent  aftj 
executor  of  Smithsoo's  will,  ig  cot  a  Tciy  digni6ed 
j>p(ic<n>ding,  and  is  utterly  oortrary  to  the  proviaiooa 
and  spirit  of  the  federal  constitution,  accordin;;  to 
which  the  eiecntive  power  is  vested  in  the  presi- 
dent,  to  whom  in  allowed  a  cabinet  nl!icer  in  charge 
of  each  of  the  executive  deparlnientf;  and  all 
bunwnieiitH  af  public  inoiit:yn  niii.tb  take 
through  und  with  the  authority  of  some 
thcae  executive  otHcrm. 

'2  A  s^rond  praiwsition  has  been  thrown  out  by' 
the  coiuniittea  appointed  by  the  preaident  of  tfaa 
National  ncaderoy  of  scienoea.  Prof.  O.  C.  Marsh. 
This  cnmmiLtijtf,  slthoti^h  cousi.tting  of  menben 
(il  the  acudeiiiy,  dooB  nut  itpeiik  with  the  niiUiorlty 
of  thnt  ucndcmy  as  ruch,  as  its  views  were  never 
siibitiitl«d  to,  orrntilied  l>y.  thu  ncndomy.  On  tha 
OHO  provjouH  occBJiioii,  when  cougreaa  asked  advice 
of  the  academy  in  a  matter  of  Legislalioa  concern- 
ing the  oonaolidatiou  of  surveys,  tlis  report  of  the 
committee  was  discussed,  amended,  and  adopted 
by  the  academy  na  a  whulc,  as,  indeed,  Uio  import 
tance  of  llir  suhjtict  warraiiLod ;  and  tin?  r^common- 
dation  of  tho  academy  woa  sufficiently  mature  to 
command  the  respect  of  all.  In  the  present  esse 
this  has  not  been  done^  and  whatever  aid  or  sug- 
gestion this  present  committee  hax  given,  is  tber«< 
fore  tu  bt}  credited  to  thviu  iudirlduaily.  und  bu 
not  tlie  weight  nf  tht:  authority  of  th<>  ncwlemy  aa 
such.  The  cointnitl«c,  after  being  tliocn  of  two  of 
ita  best  members,  has  submi  tted  two  diet)  not  propo- 
sitions, both  of  which  are,  tiiey  say,  'the  general 
sentiment  and  wish  of  men  of  science,'  although 
tli«y  give  uD  no  hint  as  to  how  they  discovered  or 
drcwtiul  such  oxpressions  of  npiniim.  Itoth  thrir 
propositions  cnilwdy  the  general  feature  of  the  ool- 
leelion  of  the  scientific  nud  other  bureaus  under 
one  geueral  authority,  to  bo  recognized  as  reepoasi- 
ble  for  and  coutrollhig  generally  the  scienUflo  op> 
eiatjous  of  the  governuient.  Amouj;  the  deBnita 
fomxt  that  nii^lit  be  given  to  such  eeutml  ntitbority, 
they  »i«Mi(y  two  ;  namely,  — 

(j4)  Thii  establishment  of  a  new  special  depart- 
iQOnt  of  Ecienco  aa  one  of  tho  principal  braiicb«« 
of  the  executive  department  of  the  govenimeitt 
(see  arttole  ii.  of  the  federal  constitution),  to  which 
sh.ill  be  given  the  direction  and  control  of  all  the 
purely  Ncieutific  work  of  the  governmcDt;  and 
which  work  shonkl  Iw  cultivatt-d,  tliny  nay,  because 
Bcic^otific  investigation  promott's  that  general  wel- 
fare the  attainment  of  which  was  ttie  object  of  tha 
constitutioo 

{By  The  transfer  of  all  such  work  or  burwos 
as  now  exist  to  some  one  of  the  present  execntin 
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deportnieiits,  in  wbioh  departnieat  foar  bureaus 
Bboiild  be  organized  to  carry  on  the  font  principal 
clikaces  of  work.:  iitimely,  1.  Geodcny,  tujJOfjrttpl'iy, 
ami  lijrdrograpli^' ;  2.  fieologv;  3.  Mrlwanjlogy ;  4. 
Fliyificftl  stuttdurds  of  weights  and  tacosurcs.  In 
order  to  amitt  the  lecretary  iu  cliargs  of  the  de- 
partment to  which  these  worts  are  to  1>p  trans- 
ferred, and  under  whom  the  four  ImreauH  are  to 
labor,  Llia  coiiiiuittee  propuaes  tL«  forioatiou  of  a 
permaueiit  comuiJMioii,  wiiii^li  i.i  not  charged  with 
any  administrative  r««|>oitsibility,  but  which  shnli 
be  Attaclird  to  the  office  of  Uiu  aucruUtrv  of  the 
Mlvctffd  dvpnrtmsnt,  and,  nodor  liU  pr^eidenc;, 
shall  exercise  a  general  control  over  the  work  of 
the  four  bureaus,  and  shall  hare  charge  a»d  custody 
of  all  tlie  ardilveii,  apparatus,  and  other  things  ap- 
pertaining  to  their  work.  The  coin miesi oner*  are 
to  receirp  a  talary;  and,  it  any  of  tlip  four  hnreau 
officers  siiend  mnney  coiiLrary  to  their  reconitne^n- 
dation,  the  commiasion  thull  notify  the  proper 
autliurlties.  Ju  general,  the  comoiissioa  is  to  an- 
nually eianiine.  improve,  and  approve  the  plana 
of  work  and  ttatiniates  of  lh«  four  buivaua,  but  a 
not  charged  witli  piiiely  aitininiHtratirn  rfsjioiiRi- 
bilily:  it  recomniends  to  the  seoretary  or  chief  of 
the  department  wliatev<^r  in  Qeci<ssary  to  Ili«  beat 
work  of  the  fonr  bur^aua,  but  hsA  no  power  to  en- 
forc«  ita  own  recommend  a  tiona  except  by  remon- 
atrance  to  the  auditor  against  paymeut  of  funds. 
The  iX)inmi<isiori  aliall,  it  l»  auggeitti>d,  cotisiNt  of 
the  secretary,  Ui«  heA<la  of  the  four  bureaus,  six 
oflioeTS  of  tha  navy  and  army,  two  civilian  scien- 
IJ6a  men,  and  th«<  representative  of  the  Smithto- 
nian  institution  and  the  national  HCadciDy, — fifteen 
in  alt  i  via.,  onid  statesman,  six  military  ofRcera,  four 
bureau  nlficials,  two  sdentiflc  men,  and  two  acade- 
micians. Presumably  it  la  contemplated  that  all 
shall  be  chosen  by  the  president  or  the  necretary. 

This  second  proposition  of  the  committee  of  aca- 
demicians we  have  given  somewhat  at  length ;  mid, 
ii  wc  have  out  ■»  is  understood  it,  th^re  is  in  the 
■  [Ktposnil  ailvLwiry  coiamtasion  a  want  of  strength. 
Mid  abscncft  of  personal  responsibility,  a  liability 
that  science  will  be  in  tlmtimalt  minority,  —  a  cum- 
bersome number  of  persons,  such  that  certainly  all 
of  them,  or  even  a  majority,  will  never  ent«r  into 
thu  merits  of  the  numerous  difficult  scientific  ques- 
tions that  will  ha  laid  before  them.  The  consL-quence 
will  be,  that  the  whole  oommisaion  will  simply  ap- 
prove the  recommend  at  tuna  of  Its  own  sub-commit- 
tMS.  and  tbtUt  itftAr  all,  the  conduct  of  the  four 
bureaus  will  be  entirely  in  the  hands  uf  tbeiie  bu- 
roaus  th«m»elves.  U'e  CAa  easily  grant  that  the 
transfer  to  one  departmeut,  and  the  orgauization  of 


four  bureaus  nndir  ite  asenfauy,  may  be  a  grMt 
step  towards  economy,  harmony,  and  efficiency ;  but 
tlie  uppoiutweut  of  au  irrvaponaiblo  commission  aa 
advisory  to  the  secretary,  who  la  nndar  mora  or  less 
obligation  to  carry  out  its  suggcstionst  oo  tha  one 
hand  gives  thu  fifth  whnil  to  the  coach,  and  on  the 
other  hand  n-li<tvf:8  both  th«  s&cretary  and  the  8Up«r- 
ii)t4>iidenU>  of  tlie  four  bureaus  of  all  pentonal  re- 
sponsibility; so  (hat  if  any  thing  goes  wroug,  and 
congress  Mboidd  .ippoint  a  committee  of  Inveatiga- 
limi.  the  i-ejx>rl  iimsl  nvcvMarily  Ifc  tlint  no  one  is 
to  blame.  This  arraugoment  is  inferior  to  that  by 
which  tlie  people  hold  congran,  and  congress  holds 
thit  secretary',  while  he  holds  the  four  bureau  offl> 
ei-r*,  to  a  strict  pei-sonal  re^pousibility;  wtiiEe  each 
bos  perfect  liberty  to  call  in  such  advlca  as  he  feab 
ill  need  uf. 

We  have  hi-re  three  propositions.  The  important 
general  feature  of  thitm  all  is  that  of  cou solid utiou, 
unification,  and  syttematization  of  a  certain  class 
of  govirrnmhut  works,  either  uudvr  the  Smithsonian, 
or  uudtT  a  new  executive  department,  or  under 
aome  existing  dopurtment.  Abstractly  such  con- 
solidation appeark  desiralilw,  it  certainly  pleases 
the  mind  of  a  syatematie  person;  but  whether  it 
will  re-tult  in  the  greatest  good,  for  the  greatest 
number,  ii  a  tjuestion  that  needs  cousidemtioii,  not 
so  much  from  an  idealistic  stand-point  as  from  the 
side  of  statistics,  experience,  and  history.  Can  it 
be  »hown,from  the  experiencw  of  nations  or  smaller 
corporations,  that  the  combination  under  one  de- 
partment of  such  diverse  matters  is  really  a  step 
in  advanoc?  Fimt  of  all,  what  are  the  diverse  ia- 
tertvii«  wlin»c  welfare  wp  propose  to  Mvure?  Only 
a  partial  nahihit  of  government  work  has  been 
given  in  (he  act  under  which  Ibn  conimLssion  ts 
now  proce«rliiig,  or  in  tlie  stat^^meut*  that  h&re 
been  mode  befoi-e  it,  wlitcli  specify  only  the  stgnal- 
aervice,  geological  survey,  const  and  geodetic  sur- 
vey, and  the  hydrographic  office  of  the  navy.  The 
very  first  act  of  tho  commissioners,  in  Uieir  Utter 
to  tbc  president  of  the  natiou.il  ocatletny,  is  to  call 
attention  to  the  fact  that  the  preparation  of  their 
report  involves  notliiiig  I«ks  than  an  inrestagalion 
of  four  important  branches  of  our  governineiit,  all 
scii^ntific  in  llietr  character,  and  invites  Httenlion 
t*  the  fjiie*tion, "  In  what  way  can  these  (our  scien- 
tific liranthes  he  t>est  co-ordinat«d  ?  "  If  such  co- 
orilinnlinn  on  this  smtilleracale  ever  be  acoompltsliftd 
with  ;::ocid  results,  it  vrill  l>e  an  argument  for  the 
application  of  the  same  prineiplM  be  the  remaining 
soientiflc,  economical,  and  praclicml.work  of  the 
government.  It  will  therefora  be  well  for  us  here 
to  consider  all  such  work  as  is  now  Iwing  prose* 
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C.  —  Bnreau  of  engrai'ing  and  printing. 

^B               oflicfir*. 
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B.  — Bnrettii  of  statistics. 
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A.  — Inspector-goneral  of  8t«ajuboaU. 
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A.  —  Life-aaving  senice. 
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B.  —  Commisaion  on  oattle-diseafles. 
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B— Commiaaloni^r  of  Int«i-nal  r«Tenue. 
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LEGISI-ATTVE   BRANCH. 
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C.  —  Director  of  the  mint. 
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A.  —  Burejiu  of  weighta  and  meaauras. 
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A-  —  V.  S.  coait-surrey . 
A,  —  U-  S.  geodetic  survey. 
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—  SUiidiiij^coraiuitt^floii  fish  and  fisheries 
(fiKli-ratiiiiiiiKNibii}. 
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—  Joint  coRimitt«o  oti  the  library  of  coo- 
gresa. 
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V,  S.  military  academy  at  West  Point. 
ifeitical  litpartment- 
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— Joint cominitt«»  on  piihliu  hiiildiiigs  and 
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groundfl  (botanical  gardensl, 
—  Select  oomraittee  to  iiivMtiffn.to  the  in- 

Mctcorologlcitl division. 
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—  Standing  corainitt«a  of  coinage,  weights 
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—  St3.ading  committee  of  rit-cn  and  liar- 

bora. 
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—  Standing   coniinitboe    of  railways    niid 

Iturtau  of  engintert. 
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A.  —  Survey  of  (iteat  Lakos. 
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A.  —  Survey  of  U.  S.  territoiy. 

A.  —  Will«tt'n  Point  acbool  of  engineering. 
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Propagating  gnrdtrns,  n(iu«duct«,  WaahingtoB 
fiiODumeiit,  etc. 
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A. 

—  Stiading  committeo  of  public  buildiuga 
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—  Standing  committee  of  lovccs  niitl  ini- 
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prorcmenta  of  tbo  Mississipiii  Kivdr. 

45. 

Experiments  on  material,  powder,  etc. 

1 
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— Joint  committor  on  tb*  librnryof  con- 
gress. 
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—  Sitlcct   committee    on  ventilation    and 
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A.  — School   at   Fort  Myer  for  meteorology 

and  sigonlling. 
A.  —  VVealher-burean. 

WATT   PKrAKTMKHT- 

^L_ 

A. 

—  Ezecutire  mansion.    Ci'inmiMioiisi'  of 

^^^L 

7i(ibli<:    buildiiii;!!,    tncliidijig   gri-co- 

49. 

U.  S.  oaral  scadamy  at  Annapolis. 

^^^^m 

bODMS  and  propagating  gardens. 

flurtau  af  ordnance. 

^       A 

flTATR   DEPAKTMEST. 

60. 

Manufacture  o(  cannon,  gua»,  arseiiala,  mag*. 

H 

A 

—  Bureau  of  tttatisttlca. 

IlftfS. 

■ 

D. 

—  Bmeao  o£  rolls  sod  Ubni7. 

TKKASltRT   DF.PAKTWKST. 

51. 

Newport  topedo  station  and  service. 
Burfaii  of  naeigasioti. 

H 

Govoniniejit  octn&T^r- 

62 

A.  —  HTdrographie  ofKoe  (charts,  surveying, 

■       ^. 

A 

—  SapeTviiing  arciiilect'a  o(Iic«. 

meteorology). 
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53.  A .  —  NuntionJ  Blmanac  office. 

54.  A.  — Nav&l  oburvatory  and  chronameten. 

55.  A-  —  CompASf  And  mn^etie  obnrrfttor^. 

56.  bureau  ofsleam  tnginetriag. 

57.  Bureau  o/ct^mlruvlian  anit  rtpain. 

58.  B.  —  Bmwiu  o/medicine  and  turgtry. 
50.  B.  —  Museum  of  hygi«nc. 

KHT-Ori'lCK    DEPARTMRKT. 

00.     A.  — To|>0(;rapl(i<!ol  dmsion. 

INTKKIOR    DKPAltTMENT. 

61.     A, — Guiutb!  Imiil-ciffiuft. 

69.  C. —  I'nt^nt-ntfion  (dnnls  with  all  the  sciences 

aud  their  applicationg). 

98.  V  — Bur«au  of  education. 

04.  Cotiimisflioiter  of  railroads. 

Co.  Geologicftl  and  g«og^phio&]  surrty. 

Cft-  D.  —  Cfimns  (jfRco 

07.  Kntomologicnl  cnmmisaion. 

68.  N&lioQol  muaeuiu. 

Agricvltwt  bvreau. 

ftD.  B. — Depnrtinent  at  staliKtielan  and  metaor- 
ologiat. 

70.  B. — Department  «f  entomologist. 

71.  B  — Department  of  botaniat. 

72.  B  —  D«[)artmeut  of  olietniBt. 

73.  B. — l>f  1 1  art  me  [it  of  niicroacoingt. 
14.  R.  —  UepiirluiKnt  of  forestep. 

75.  B  —  DepivrtmoDt  of  experimenta]  gardener. 

76.  B.  —  iValionnl  boaril  of  heiiUh. 

77.  C.  —  Civil-teivice  eommusion . 

Commmioner*  for  iha  gaverniaenf  nf  the  Dutrht  of 

Columbia, 
7a.     B.— Health  office. 
7S-     A,  —  EriKiiienr's  iil!ioe. 
80.     A-  —  Surve^vor's  office. 
81      D. — Supi?rintenclent  of  public  scboolfl. 

82.  Smilkxonian  itistUuiion. 

83.  B.  —  U.S.  fieh-comiuiBstoii  (report  to  senate 

directly). 

94.  B.  — Bureau  of  ethnology. 

95.  D.  — National  miiiieiiin. 

84.  I>.  — CoUoctions  of  V.  S.  geological  surveys. 
87.     A .  —  PolarU  rwport. 

Thia  list  M  RulBciRiitly  ImprvMlra.    Itig  Avident, 
thnt,  in  lb»  gro-vrLh  of  our  Datioii  and  K<3veriimont, 

it  liH«  Iwen  neuviuary  to  undertiike  many  works  of 
goiK-inl  utility  to  the  country,  and  lo  uttitck  rnniiy 
questions  in  the  scieiicex  and  the  art*  on  Hliich  In- 
formation  ia  uornled,  cither  for  the  bcocfit  of  the 


IfigiHiative  and  th«  exeentico  dvpArtments  directly, 
oreUe  with  a  view  of  dtstrLhutiiifr  accurate  infor- 
matton  of  immediate  v-ivlue  broadcnat  throughout 
the  land,  for  the  benefit  of  the  peopl«  At  large. 

Every  thing  relnting  ta  Rtnt«  relfltion*, —  diplo- 
niiicy,  w»r.  Inw,  finanire,  —  it  wosi-Jtsilysri^ti  in  the 
bogUtning,  inuHt  l>«  con<luct<4d  by  tha  foderal  gov- 
emmcnt.  But  matters  of  publiodomnia  — hexlth. 
intema.1  commence,  post-office.  Mutation,  agiicul- 
ture,  patents,  etc  — alw  demanded  attention;  and 
tlie  departments  of  tlie  interior,  the  Innd-olfico,  and 
the  bureau  of  agriculture,  were  provided.  These 
special  luKtterH  havH  so  !Ticreu»(>d  and  *ubdivld«d, 
and  have  been  so  promiacuously  assigned  to  various 
goT«mm(<nt  huroaus,  that  often  it  in  difficult  to  see 
any  necessary  connection  between  tlie  nature  of  the 
work  and  tiie  general  character  of  the  department 
under  wbidi  >l  is  now  being  conducted.  If  we 
wore  to  re-arrange  these  eighty. seven  iti-uui  itcc«rd- 
ingtosome  approximate  estJmnte  of  thu  intriasic 
correlation  of  work,  wo  iihould  probably  put  the 
items  marked  A  into  one  group:  these  all  relate  to 
SDTTeyi  of  land,  with  attendiug  geodesy,  standards 
of  neofiUTement,  oKtronomicat,  physical,  meteoro' 
logical,  oceunio,  mid  geolo^cal  work,  and  to  micb 
tuLernal  im|in>Tem«iita  uh  utilise  tin-  precixling. 

In  n  seiroiid  gruup,  U,  va  nh^uld  pincu  nil  that 
relate  bo  life  and  growth,  health  and  diseue,  in  the 
animal  and  vi>g(>tiibl«  kingdoma. 

Wo  should  make  a  third  group,  C,  of  all  Uial 
relates  to  maDufacture  of  currency. 

Tu  the  fourth  ^roup,  U,  we  put  nil  relating  to  the 
staliHtios  and  diKsetni nation  of  uxcfnl  knowlodgfl. 

Tbi.i  cl.wiRcation  is  tlieorcticnl  or  phitosopliical. 
If,  on  tliu  other  linml,  we  attempt  sometliing  mei-ely 
practical,  wo  will  jierbaps  re-arrange  our  nubj^cta 
by  simply  selectiug  for  the  chief  of  ea«h  group  that 
olBee  which  liaa  e.1  prctwnl  the  most  nucccssful 
orgniiiKntion,  or  nhlcb,  l>eing  tlim  [iirgo«t,  could 
most  easily  bear  the  additiou  of  other  brandies. 
Tlit«  would  redistribute  governmeut  work  into  the 
following  bureaus:  — 

1.  Bureau  of  sorveya  (including  geodesy,  as* 
trouoniy,  eoonouiio  nnd  military  topogra- 
pby,  e^>^'>sy,  minentlogy,  ethnology). 
3.  Bureau  of  hydragraphy  aud  coast  defence 
(including  lightbouae  and  life-sanng  ser- 
vioo). 

3.  Bureau  of  standards  and  adulterations  (in- 

cluding jihysical  and  oliemical  labora{orici 
for  tent  i  II  g). 

4.  Bureau  of  liygieno, 
5    Burma  nf  statistics. 
6.   Bureau  of  agriculture. 
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7.  Bureau  of  mint  antl  money. 

S.  Bur«AU  of  eduo&tioii  (iucluclin|;  peilngo^', 
llbrar)'.  niUHmiin}. 

8.  llnFeaD  of  public  workit  and  iinpiMrcm«iib. 

10.  Biirtfttu  of  [iiitotit-ofRce. 

11.  Bnroiiu  of  climnlo  ikikd  wenth^r. 

yVv  rIuiII  LhDt  hflVA  eleven  )iur«fliL>  inRliOnH  at  th<i 
present  tiutiicrouB  iifliccs,  nod  fhaW  have  succtcdcd 
in  britigirig  together,  in  closer  relntion,  &  curnber 
of  biaiiclies  of  public  «orli.  We  may  tb lis  b v  »t) 
much  succeed  in  i.iiii|>lifyin^  Ui<!  working  machine- 
ry »f  tilt;  pivwiiiiifiii,  Kiiil  iKJwibly  Bretiru  n  aliglit 
•eoriomj-  iind  imptovod  tcauIU;  but  wo  lira  »Ull 
far  frotu  att&iiiing  Uiat  ungl«  scieoliflc  bureau,  and 
tlipreby  that  reccgnilion  of  acienr*,  which  we  are 
told  is  the  t^eiieml  deHire  In  tliij*  country,  tts  alna  in 
otbera.  and  have  by  uo  meana  aiMured  Uie  ^neral 
httrmonioHS  dHOperntioii  of  Ibvne  eleven  btirvnus 
in  80  fur  n«  Ihnt  m*y  b*  in?W5*sarj-.  'Ihflro  i«,  in 
fact,  no  one  of  these  bureaus  whose  ojxTDtion  is 
not  more  or  less  intimately  Msociat^d  with  thos^ 
of  some  oilicra ;  and  llie  ideal  coii.wlidution,  wlieii 
pitfthed  to  tlio  cxlrerne,  would  require  the  union  of 
M  1ht*ti  in  OIK-  gencrnl  ilfpitrtniem  nl  nuii'ucc.  ed- 
ucation, and  public  WfM'lcR,  — n  ■light  coRiliinntinn, 
BUch  U  in  these  olcrcn  nfficeji  still  l«av«s  unsatisfied 
the  need  of  a  hi(;hor  gen^ni]  sup^rtiaion- 

TbuB  far  we  have  only  been  considerinR  the  i-oli- 
ej  of  the  eseeiitive  hrniicii  of  the  government  as  a 
businm  orgitriizatirin  for  th«  im>»t  Ki^miiunicnl  ad- 
niinistrntioii  of  thn  law*  onginnling  in  the  Ii^gUIa- 
livc  branch,  If,  howoror,  wc  should  cunsider  what 
polioytlie  legisliitire  branch  slioiild  ]id<i]>t  for  tite 
best  welfare  of  the  countrj-.  we  should  undoubtodly 
dt'cidc  that  it  tliould  give  the  ifroate.tt  poKsible  atini- 
uIuR,  first,  to  l)Oth  the  ordinary  and  thu  bi>;liFial 
education  of  Ih^  p«o[>te;  Kcrond,  to  tho  cxci^ntion 
of  national  works  of  public  utility  (especially  tnk- 
i(i)i;  into  its  own  hands  the  conduct  of  auy  work  of 
general  importance,  ulienever  tlmt  i.^  neglected  by 
private  ont«rprise,  or  whenever  it  ia  monopolized 
lij-  a  few  to  the  disndvnntiige  of  the  niiois  of  the 
p««pl«orcf  the  gorevntncnt  itAnlf);  third,  lo  He]- 
enoo  and  reacarch  ob  tbu  racAus  of  di-^-eJoping  the 
reaoiireefl  of  nature  and  of  tli«  natiou.  Acting  on 
Ihe.iw  [xlnciplea,  other  nations  linve,  on  the  ono 
hand,  made  a  limited  mluoatjon  compuUorj-.  and, 
on  the  othtr,  have  pnnided  iJie  meatiH  for  such 
<-ducation ;  tbey  hare  demande^  the  highuU  attain- 
meiits  and  tliv  hnA  work  in  vach  department  of 
kuowIedg«,  and  have  provided  unirprfities  and  s«i- 
entlAc  achooU  where  men  can  receive  the  neccMory 
Irnining;  they  hare  furnished  moat  accurate  topo- 


graphic charts  in  order  to  facilitati;  the  cnnstniction 
of  road^,  CAJiala,  and  other  internal  improvenK'ntc ; 
llxey  have  displayed  the  greatest  activity  in  labors 
r«laliiig  lo  the  public  health,  the  development  of 
agnvullure,  inAunfitcturei*.  and  conimert'e,  the  pre- 
diction of  ^tomiB  and  woather.  protection  against 
spurious  coin  and  mea»ui-<»,  adulteration,  etc.  In 
fact,  most  snch  other  »ations  hav,)  exerci«r^d  a  more 
minute  oversight  over  affairs,  Individually  as  well 
as  ■^oltecliv(>Iy,  than  hna  been  considered  conBiatent 
witli  the  liberty  of  the  citixenit  In  a  republican  gov- 
ornmi^nt-  It  U  porbap*  not  practicable  fur  this 
nation,  Rs  yet,  to  go  so  far  towards  ct^nd  rail  ration 
as  others  have  done;  and  yot  we  most  look  to  our 
national  legintature  for  some  protection  against  the 
evil*  that  arise  from  dtaaonnected,  and  ofien  dia- 
cordniit,  iiidividHn]  acttoni*.  It  must  sliniulate 
fvorr  ono*8  work,  and  yti  Mctire  harmoiilouH  action 
on  Ltie  part  of  those  wbo  am  cmnlatiiig  cocli  otlier 
both  in  public  and  private  lifo.  For  inxtAncc:  wc 
have  bad,  at  one  time,  tbi«e  or  four  topographical 
aurveys,  aix  or  eight  chemical  laborntoriea,  four  or 
live  iiideorologicnl  bureituit,  all  iti  the  troveniment 
siTvicn,  ofti-n  working  on  th<!  same  or  allied  prob- 
blcms;  whik-  in  civil  life  several  other  Inntitiilions 
can  be  found  going  OT«r  tho  same  or  similar  ground, 
lu  this  emulation  aDddiipIicabion  lies  the  assurance 
that  ea^'h  will  do  his  work  to  the  beat  of  his  ability 
Theciiuulry.niKl  thn  cauneof  kiiowledgt?,  botbiimfit 
by  ail  occaidonal  duplication  of  work:  the  wliole 
progress  of  science  conniat«  in  iv|i«'iiting  the  work 
of  rttliors  in  the  light  of  ncvi-.r  discoveries  or  better 
knowledge,  only  it  is  ncccsjary  to  Vuow  when  such 
duplication  ia  needed. 

As  the  firMt  and  vital  step  towards  a  permaoeni 
improvement  \\i  th»  whole  round  of  govemmentHl 
work,  wc  would  not  tidvist^  th(^  diminution  of  gor> 
eniment  officials  engaged  in  tho  aboro  otghty-soven 
olBoea;  wo  would  notcurlnil  the  scope  of  the  work 
oarried  on  in  each  of  thoae  offices;  we  would  not 
re-arrangethcm  under  some  new  classiUcatiou.stnca 
even  the  be*t  that  can  bo  thought  of  now  is  stiff, 
forinnt,  and  arlirioial,  cannot  fcnrsvc  tlic  progress  of 
sci<-ncfi,  and  will  have  to  bft  chitngnd  a  few  year* 
hcnco:  wo  approve,  rather,  of  the  great  dironityr 
of  work  increasing  every  year,  and  oarried  on  by 
the  government  for  tlic  benefit  of  ihe  nation ;  tiie 
more  work  and  workers,  the  gi«at<.'r  stimulus  given 
to  the  in iL-tlf cliiul  iind  ninU'rial  progretM.  Lrt  each 
bureau  do  its  work  according  To  it*  own  nettda, 
whether  these  be  military,  Hhiiological,  economiCi 
statistic,  topographic,  or  what  not;  but  let  there 
be  flomewliere  an  intelligent  supervision  of  the 
whole  field. 
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The  natural  intelligent  head  of  the  L'.  S.  goTero- 
inont  is  the  legi^laliv*  branch  ;  and  no  j((re»t  Rain 
can  rfNiiIt  tnim  a  re-org»iii/ation  of  the  executive 
branch,  without  a  c<»'ref>poad)iig'«nli$:ht«»mrat  and 
impTovement  in  the  l«giKlativc.  U  ttuy  fniilt  cxiRt!!, 
or  has  existed,  in  the  past  and  prr$i>iit  ndmitiiiiti-n- 
tion  of  iintiotial  idenlific  work,  the  trouble  is  not 
ao  much  with  the  executive  m  with  Mi^  legisluCiv^. 
Tlie  lam  eujieti^cl  hy  the  latter,  whether  they  result 
from  sugttestions  from  the  cotiiitry  at  large,  ot  from 
the  heads  of  depnTtmeriUt,  or  Uwir  siitionHiiatwi  in 
WMhingt(>n,  nrc  too  nftri  imp(;rf«ct.  Some  ]>ulilic 
ncceuity  stjiru  tho  movcnii^iit  for  Ihp  formutiun  nf 
a  const-survey,  a  w«athor-l>i)r^iiii,  a  g^ologicnl  sur- 
vey; but  all  !iuhsequeiit  leginlation  is  Hie  result  of  a 
great  deal  of  raanagcment  on  the  part  of  the  few 
men  direcMy  iiiL« rested,  wh»  ran-ly  nlve  the  sulijeci 
the  unprejudiced  study  that  »  needed  In  or^^niKing 
such  ini|inrtaiit  conceniH.  One  may  hiion  all  al>niit 
forestry  or  nhemiAtry  or  Htnti«tioal  methods,  may 
realize  their  practical  imiioTlftncc,  and  niiiy  iVslrc 
to  inaug'iiral^  a  huri'au  thnt  xhall  pnxh  elth«r  of 
these  subjecta  to  the  highest  dcgrco  of  perfcptioQ 
and  uaefiilDeee;  but  when  it  comes  to  the  questions 
where  the  bureau  hhall  be  placed  (whether  under 
military,  nnval,  or  civil  laws),  how  the  tinaiice^ 
shfkU  he  itrlminintrri-d,  with  wh;it  ilt^partinent  it 
will  heHt  Alli1iat<>,  )ind  httw  wide  ittt  i(<op«  of  rlutj 
shall  be.  tlie  inauguiators  of  (hi-  nf^w  work  nrv 
neeeasarily  affeoted  atrotigly  hy  tht^irlimil"!!  kiiowl- 
edge  or  personal  bias,  that  needs  lo  ho  offset  by  a 
consultation  with  others  of  wider  exjierienoe.  The 
well-ilefl nod  syHtetriiitic  KlatiiteH  orKaniniiK  the 
corpus  and  work  of  llie  coant-aiirvey  (not  Ui«  gea- 
detJc  or  the  topographic  nurvey) ;  the  engineer 
btirenn;  th»  SmilliHoninn  inslLtuthjii;  Hji)  fisdi-^iu- 
inisaion  and  other  commisficns  ;  the  land-ollico, 
|>OBt-ofliee,  patent-offlcB,  and  other  offieps,  —  eontrast 
atroiigly  witli  the  temiwrary  fragmentary  Ici^ielation 
referring  to  the  work  of  tho  bureau  of  navigation, 
with  ita  observatory,  alniatiac,  and  hyilrojirajihy, 
the  censuM-iillicK,  gf'ulojjicul  tturvityri,  signal -olfiee. 
agricultural  bureau,  the  library  of  cougreu,  and 
other  important  national  orj^iiixntions.  In  gan- 
era],  it  h  well  known  that  lefcisUtion  toueliiDg 
aoientifio  matters  comes  before  congress  from  com- 
mitteet  who  liav«  coiiaulted  ««ith  competeut authori- 
ti«  to  oniy  a  very  i.Iight  extent;  and  eapeolally  do 
the  more  iinporlaut  actions  taken  by  jviiit  com- 
mittfles  of  conf^rvnen  nlinciKL  tnvniintily  rcprejieuL, 
not  the  wisdom  of  the  wisest,  but  the  will  of  th« 
■trongest,  man  on  the  oomniilte?,  Any  tbon>ugh 
solution  of  our  trouble,  any  radical  lororm  of  exist- 
ing evl3a,  must  provide  for  the  infusion  of  gnutvr 


scientific  inlelligeDCS  mnong  our  law-makert,  aod 
the  presoni-'e  among  them  of  some  authoritative 
board  of  appeal;  so  that,  befoi'e  turning  ov«r  to  the 
president  and  his  cabinet  a  new  iKni  of  public 
work,  cougrms  may  hnvn  fully  i^aliicil  the  prohahl? 
b(^aringit  of  otiior  works  xtyon  it. 

In  1803  the  act  organizing  tho  National  academy 
of  8ci«nees  waa  enacted.  This  created  a  body  of 
men  eminently  proper  to  act  as  adviMm  to  the  gov- 
emniPnt  upon  any  matter  of  loienec  or  ila  ippH- 
cntioii.i;  and,  tut  thin  ailvic«  is  n'lpitri'd  l>y  lawto  bt 
giren  free  of  nil  charge,  tlx-rc  havo  l>Mn  nuinerona 
nc.oaslonn  on  which  such  hna  been  called  for  and 
giv«n.  Lfp  to  the  end  of  1883,  forty-four  such 
mports  are  enumerated;  but  we  And  only  two 
Biieh  to  hfive  been  called  for  by  congress,  and  none 
by  the  Judiciary,  tlie  re«t  having  been  reijuckted 
by  different  membera  of  the  exeautivo,  Tn  (his  rc- 
npi-ct  we  aiiggeat  that  the  legislative  branch  of  gov- 
(triiment  has  omitted  lo  derive  all  the  benefit  that 
was  desirablo  from  this  body  of  rcpresenlalne  aci- 
pntilic  men.  The  president  of  this  academy,  in 
his  annual  reports,  states  fully  any  action  taken  by 
the  neaderay  eaoh  year,  at  tj>e  refjuest  of  either 
branch  of  the  government,  but  with  a  very  delicate 
sjiirit  offers  no  advie«  orcommivnt  not  called  for  by 
thi:  strict  letter  of  the  officiid  rcqimts,  An  act 
amitnding  Uie  aot  of  1(90$,  and  addinj;  thereto  a 
section  requiring  the  pieaidciit  of  the  academy  to 
make  an  annnal  report  to  congress  on  the  present 
state  of  all  national  works  bearing  on  science  and 
its  applications,  with  such  recomroendatious  as  may 
hava  the  »aactiun  of  the  whol«  academy,  would 
give  thia  {m)inrtant  Imdy  of  men  on  opportunity  to 
npcuk  on  behalf  of  scientific  co- workers  throughout 
llm  conntry,  which  opportunity  ia  now  offered  only 
through  some  special  request.  A  further  amend- 
ment to  said  not,  auUioriiing  the  academy  at  any 
time  to  coniniuuioate  to  either  house  of  cangress  il« 
viens  on  the  bearing  of  any  proposed  le^ialatioEi 
without  wiiitinf  for  .-special  request,  would  give  tlie 
country  oxsiirancn  that  the  acimtlfic,  educational, 
and  other  intorcsta  of  the  oonntry  bnvt  at  length 
an  olficial  nrprMcntalive  who  will  bo  on  the  alert 
to  defend  their  intoiesLs,  and  to  avert  injurious 
legislation.  We  believe  tliese  two  amendments 
would  go  far  towards  providing  a  higli  tribuiud. 
whose  vigiliiuce  would  insure  greater  wisdom  in 
leginlutioii;  but  Ihe  following  third  step  ii  «vca 
more  importimt.  It  i«  ditlicnit  for  many  outaida  of 
AVushington  to  realize  that  any  one  who  is  an  «m- 
ployen  of  the  executive  branch  cannot,  without  in- 
curiing  a  reprimand,  officially  or  privately  approach 
any  legislator  with  a  view  to  influence  legidation : 
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th«  Iiiw  and  tb«  cnstom  nre  c]uit«  strict  upnn  this 
point.  Occuiooally  a  bold  mnnvrill  evade  orbrtuk 
through  diplomatic  Hi(iuette;  but,  as  a  nil^,  tlioiio 
meiub«n  of  Uie  acaJeiuv  wlio  Lftppen  &bo  U>  be 
membeni  of  the  executive  are  greatly  hampered  id 
any  efTorbi  to  improve  th«  relulions  between  gttv- 
enimKiiCnit'd  sciKuce.  Wo  ttmn^fiirn  beliovH,  Uiat, 
before  congrcu  can  obtun  tbe  free,  untrnmmcllcd 
judgment  of  tomm  of  the  Iwst  nieiDl>i»rs  of  Iba 
Dational  academy,  it  must  relieve  tlietn  itiilividual- 
ly  and  collectively  from  the  operation  of  this  objec- 
tionable  law,  and  confer  upon  acad&niioiiinN  liherty 
of  xpatech  on  inuttun  pf*rtaiiilug  to  tli«  nciiinLiAc  \mI' 
ioyol  out  nBt4«nal  legislature.  This  grvnt  pririlvgui 
grant«d  bscause  of  llieir  rccognix^d  «x|H^nt>iii;e  and 
the  impoAiiiibility  of  ntb«nri*o  obtainiiig  the  advicft 
of  the  very  men  whom  congress  needs  and  has  ac- 
cepted as  adviserj,  should  be  made  a  duty,  and 
may  pouihly  eveiitunlly  hriiiK  wilb  it  a.  further 
condition;  i.e.,  the  ineniber^tiip  vf  th>j  academy, 
which  Li  at  prvMiit  wholly  a  inattir  of  nlKt-Uoii  by 
)U  own  toeralinr*,  mif[ht  l>e  Id  si>iii«  WAy  mtifind  bv 


the  Kenat«  bo  that  ooiigrvM  may  feel  that  its  adrift- 
ory  scadomv  is  wholly  in  ayiapatby  vitli  itaelf. 
We  couclude.  then,  by  expreadag  the  belief.  Urn 
without  a  8iii;[le  abrupt  iiiiiaediat«  chauge  in  tlie 
Telations  of  the  scientific  bureau.^  and  o(Tict»  ef 
^verument,  without  any  itniucdiatc  rerolutioa  ia 
the  executire  deiiartinHnU,  williout  taking  from 
any  of  the  prcacnt  clii«£>  hit  right  aod  Ubnfy  ki 
conduct  th«  work  oommitted   him  to  the  bcatij 
his  knowledK^  and  ability,  but  by  three  or  fecf 
Btmple  steps,  we  may  tiuietly  secure  for  Uie  legisla- 
tive biaiich  of  gov  em  men  t  nuch  eiiligliteiira«at  and 
conservative  adrice  aa  will  eventually  and  rapidly 
lead  lo  an  iniprored  aod  economical  cxecutioa  of 
(be  work*  now  in  h\tiii;  will  inaum  aatiafactory  i» 
lation*  botw^ii-n  scicoco  and  Uic  govcmmeut ;  will 
assure)  the  stimulation  of  aoientiflc  educaliou  and 
work.aud  tlic  6tr«o(;tbeiang  of  the  baud*  of  utA 
BA  honestly  deitire  to  i>roniote  the  welfara  of  tbi 
people,  rnthur  than  thv  creation  of  an  aristociKj 
of  goveniniiMit  ulficen,  or  the  exsoitlioa  of  miu 
petty  ppiaonnl  •cb«tne,  X 


FRIDAT,  APRIL  24,   ItfiS. 


COMMENT  AND  CRITICISM. 

The  wokk  of  the  commissionera  of  the  stnte 
res«rvaUon  ut  Xiagars  has  ^LilvanctHl  to  the 
[Xiiiit  that  ttie  bill  making  the  a[)|>ropriat,ioii9 
for  taking  tbc  ncccssar;.'  lumU  had  passed  the 
l«gfU]nturf>,  and  ontj-  awnits  tlm  signature  of 
iJio  gov<frnor.  There  <rota(>s  a.  suggestion  from 
Mr.  S.  A.  Lattiiuore  of  Roclicster,  to  the  Hired, 
.tiiat,  in  the  event  of  ttieac()nisition  of  the  land 
I  around  tbc  falls  by  the  stiitc,  a  niuscnm  fihouM 
"be  erw^lod  lUcre,  to  be  devoted  exclusively  to 
the  elocklHtion  and  explanation  of  th«  [>h^'siciil 
and  geological  hi^torr  of  the  place.  Its  utaII^ 
should  hv,  built  of  t'w^lui  from  local  qiiamcs; 
ita  roomB  ahould  contain  onlr  auch  objects  as 
poaeeesatruesctentific value;  nn^recurioaitii-s. 
aod  qteclmens  ^om  other  regions,  should  b«> 
carcflilly  excluiled  ;  every  thing  should  have  a.** 
direct  a  bearing  as  possible  on  tbc  history  of 
the  falls.  Samples  of  the  famou-i  vock  Aoricv 
from  the  gorge,  with  its  fossils  and  uiineraU: 
plants  and  animn-ls  trom  the  ueighhoring  conn- 
try  i  and  maps  and  models  of  the  falls  and  the 
chain  of  great  lakes, —  ^.-onslttute  the  chief 
|Mirts  of  the  imiBeum  as  desoribed  by  its  pro- 
jector. 


H      The  plan  is  certainly  a  good  cue,  and  miiy 

■  be  eucccsefuUy  carried  out  at  no  great  cost. 
Kfi^eh  a  museum  oould  Ik>  made  attractive  9lS 
HntU  as  instructive,  and  few  visitors  would  fail 

to  see  sod  profit  by  it.  The  exclusioa  of 
curiosities,  sticsh  as  too  often  eneumher  mu- 
seams,  is  well  adviacd ;  but  to  our  mind  the 

■  culIecttOD  needs  two  additional  elementJ*  in 
'  order  to  reach  its  full  value,  —  waterfalls  and 

gorges  in  other  parts  of  tlie  world  should  be 
illufltrated  by  views,  majM.  models,  and  descrip- 
tions, so  that  tbc  inquiring  alrangor  might  gain 
a  true  estimate  of  Niagara;  and  the  exhibit 
ftliould   he  described   In  some  detail  on    the 

Va.  no  -  IHA. 


IsbeU.  Few  collect'ous  that  are  open  to  the 
public  have  suRlcient  explanation  aecompany> 
ing  them :  nod  risitora  are.  as  a  rule,  forced  to 
be  discontented  with  mere  names  instead  of 
rending  well-stated  meanings  of  what  they  aee. 
Such  descriptive  labels  might  even  be  itupple- 
mcntcd  by  briof  papers  prepared  by  specialists, 
and  Accc»i)iblc  to  tbc  small  share  of  visitors 
who  care  to  make  some  study  of  the  place. 
We  commend  Mr.  I>nttiiuore's  project  to  the 
ciireflil  conaidcratioH  of  the  conimtssloners. 


<>M  Ai-iciL  11^.  <>0T.  HUTtoon  (who  is  now 
ex  offlcw  a  member  of  the  Yale  corporation, 
and  who  was.  until  his  election  as  governor, 
one  of  the  corporators  elected  by  the  Yale 
aliimm)  signed  the  hill  by  which  the  state  of 
Connecticut  terminated  its  contract  with  the 
Yale  obBorvatorj'  for  famishing  standard  time. 
The  Ii-gislatiou  on  this  subject  has  had  a  his- 
tory which  striking  ly  illustrates  the  danger  of 
having  scientific  iuBtitutionx  depend  on  popular 
assemblies  for  annual  appropriations  for  their 
support.  ^Vheu  Chi-  '  standanl  time  '  law  was 
enacted,  in  IHfll.  Connecticut  had  its  fhll  quota 
of  local  times.  The  confhsion  in  that  manii- 
fucttiring  and  busy  eommuiitty  was  so  marked, 
that  the  Yale  observatorj-  had  comparatively 
tittle  dltdctilty  In  guiding  an  exceptionally  able 
legislature  to  a  unanimous  decision  in  regard 
to  establishing  a  standard  tiioe.  Tbc  ot>ser- 
vHtorj-,  with  an  admirable  plant,  has  conducted 
the  service  with  iinifonii  efficiency  and  ac- 
curacy. 

To  the  surprise  of  its  officers,  soroo  two 
moatha  since,  the  appropriatioa  committee  re- 
ported to  the  Connecticut  house  of  i-epiesen-  ■ 
tatives  a  bill  repealing  the  appropriation  by 
amending  the  original  act.  This  report  was 
made  without  a  single  hearing  on  the  mcritl 
of  the  cose.  When  it  became  Itnown  that  the 
committee  intended  to  push  the  report,  the 
fHends  of  the  observatoi-y,  and  those  interested 
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Id  Uto  service,  mudc  a  detormiiiod  olfort  to 
defeat  it.  wbicli  woa  onlj  bo  far  saccessAil  as 
to  (lvfi;at  it  in  the  seiiutc-  ddcc  of  the  ihn^e 
times  it  waa  there  coneideret]  after  leaving  the 
houBc  of  repi-cscntativea,  wliorc  it  was  piie«c<l 
l>y  iL  sniftl]  innjorit;,'.  By  some  it  is  1)elieve<l 
that  tlie  whole  proceeding  originatetl  in  repiib- 
licau  ]Hii'ty  wnrfiu-e  agniiisl  Uie  '  mugwump)* ' 
aud  free-traderti  at  Yalu  college.  Tbia  much 
is  cert&io.  that  the  ordinnry  fHcndiinestt  whieh 
might  exi«l  between  the  college  and  the  Mtate 
was  lacltiiig  in  the  eaae  of  many  niciuhers  of 
the  general  assembly.  The  governor,  who 
waa  known  to  be  porsonsilly  strongly  in  favor 
of  the  olwcrvntory  semce.  found  himself  in  a 
delicate  [loiiitton.  aaid  donblk'sa.  in  theahseiiee 
of  any  tiling  unconfllitiUional  in  the  repeal, 
took  the  only  coumc  open  Co  htm  whidi  would 
be  01)011  to  no  toieconstrnction. 


rKUK K-^MfK  J\ui!:»  Gkikik  of  Edinburgh  0011- 

IrRiwtcs  a  very  valuable  article  on  the  physical 

features  of  Scotland  to  a  i-ccent  number  of  the 

new  Scottish   gcograpbioal    magazine.      It  i« 

illualruted    by   u  heauUfid   little   orographical 

■nap  of  Scotland  by  J.  Birtliolemcw,  in  which 

the  physical  relief  is  finely  hrouglit  out.     Com- 

mcutiug  on  this,  and  on  the  excellent  maps 

of  the  Ordnance  survey  on  which  It  is  based, 

I*rof['98or  Gcikle  conclude*  with  the  (bllowing 

]Miragraph :  — 

*'  With  siicli  admlnble  cikrU)Rra]iliii:«l  wurk  liiR[i>ri- 
tlieu),  liuw  loiig  will  iDtuUlgeni  leurheni  coiitlnus 
U)  tolcraie  tliune  atitlquuLMl  niontlroslUea  whlcb  bo 
ofun  do  ifiiLf  at  walj-mapa  hi  lliHr  ■cliAolroomi '' 
Surety  moi-e  ailvanUgA  oiighl  t«  l>«  t»kftn  of  the 
progrvH  xaatit  wiUiin  thu  liul  llilrl)-  ur  forty  y«M*  in 
our  knowlwlgc  of  the  phjiUal  features  of  our  louw- 
try.  [l  Is  time  UiaL  the  youth  in  all  nur  tcliouls 
iliiiuld  b«  abi«  to  Ko'^ber  from  their  maps  ari  accurate 
noUoii  of  the  country  in  wtiiob  llMsy  live;  that  ihey 
ihould  sec  tbe  form  of  Itx  Rurtaru  OeEiletMl  uiib  an 
approach  to  truth,  and  learn  (omethiiig  miiTc  lliau 
that  »»  many  principal  riven  flaw  In  so  luatiy  difler- 
eiit  direcXioiia.  With  a  woll-<lra.wn  ttnd  faithful  oro- 
graphical map  before  biiii,  Uio  aehoolboy  would  not 
otilj  baTr  his  lalHini  UKhienoil.  bat  geography  would 
become  one  of  ibo  moal  iiiierealhig  of  studies.  He 
would  see  In  lili  map  a  rcco^niiable  picture  of  a 
CDimtry,  and  not,  as  at  present  is  Coo  often  tlie  cat«, 
a  kind  of  myitcriuua  bl«Tug)]rpblc  designed  by  the 
4n«iny  for  hl>confu«inn." 


We  copy  Mfi  with  hearty  emphasis  and  np*. 
proval.  for  it  points  out  predaely  the  diUlcnltjr 
under  wUicU  our  achoUm  labor.  But  while 
in  Oreat  Britain,  and  in  continent*)  Karope 
generally,  the  eur^-eys  from  which  good  school- 
maps  might  he  constructed  are  already  well 
advanced  or  completed,  in  our  country  they 
are  either  ueglected  or  only  Just  begun  ;  and  It 
is  even  still  almost  always  a  dilGcult  matter  to 
persuade  state  legislators,  fVom  whom  appro- 
priatJons  flow,  that  good  m&pa  are  needed.  It 
is  no  exaggeration  to  say  that  thu  educational 
value  of  sucb  maps  as  are  now  in  pceparalion 
in  New  Jersey  and  Maasadiusetts  is  alone 
more  than  their  cost  to  the  state ;  and  we  shall 
wat«-h  for  the  better  tea<!hing  in  the  coididou 
scIiooIh,  thai  miial  follow  tlielr  completion. 
with  as  much  interest  as  for  the  im^ption  of 
aimilar  work  in  otliei-  states. 


LETTERS   TO   THE   EDITOR. 
CeutiUugal  (ot«e  and  the  enppoaed   poUf 


H 


(ot«e  and  the 
ic«-cap. 


«Ivnte'>  plait  for 


d  Cts^H 
Alatl-^l 


Dr.  Frail/  Uo.is.  upon  "  Mr. 
reacliing  llie  norifa  pule,'  In  which  there  arc  sone 
ilatcmcntA  that  sliould  not  pass  nuchal lenccd.  They 
occur  iu  the  diKuaai^n  uf  ihc  effect.  Upon  tbe  %m- 
pnaed  *lc'^■cnp,'  of  ct-ntrifupklfArcedue  t«  the  earths 
mtnlioit. 
Ttm  (ormula  for  calcuiattug  the  effect  of  ceatrihi- 

w  ~ 
gal  force  i(  a  well-known  and  almpln  one.  (-'=«' 

in  wbich  d  =  velocity  In  feet  pera»cond.  t=  radf 
in  feet,  w  —  weleht  of  ibe  mass  acted  on.  and  C 
llie  cetiirlfu)^  force  In  pounds.     Apply  this  to  latt 
tude  85°,  r  =  34A  oiilca,  or  l,821,<3Wfe«(,  sadv  =  ISff 
feet  per  socond. 
Th<>n,  if  we  take  ii  euliin  toot  of  ice,  C  =  ^  of  a 

Kund,  ur  alKiiiL  aw:  biiiitlred  gnins  ol  pull,  away 
im  tbe  pnie,  aoutbward.  upon  i^ach  cuotc  tool  of 
ice,  —  aforrnwblc'h  \^  approslmaiely  one  fonr-tliM- 
anudtli  of  tho  welGlil  uf  tbe  Uxly  acted  upon,  instead 
of  betne  thirty  ihouaand  times  that  wolgtiL 

Whetiior  the  Ice  Is  one  foot  thick,  orana  buadml 
feet  In  a  ilngle  block  nr  in  a  broad  nr  heaped  mai 
inakrs  nn  dtSereoce  In  the  rcsull;  for  each  unit 
inaia  acts  hidependmtty  of  each  other  unit.    So  fa 
a*  centrifugal  (oKt  goes.  It  could  neither  make  ner 
tnartlic hypothetical  'lee-cap.' 

K.  W.  Wethobe- 
KvUi  CoDD.,  AprU  II. 


In  the  contruversy  between  31r.  Hel^llle  and  Pr. 
Boan  respcctioj  the  Biippo»ed  polar  lee-cap,  twlli  p*r- 
ties  appear  to  Uke  an  erron«ouj  view  of  the  acnuii^ 
of  'centrifugal  force,' 
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Tbs  notion  or  ocntrifiig&l  /orec.  Siko  olhrr  cixio- 
plc*  of  the  M-c»1)«l  '  furirc  ot  inertia.'  it  useil  sliuply 
to  enablfl  a%  to  treat  n  l>od3:  nlutsc  pitrticli^s  krf  tint 
all  movliig  unKorinly  In  :ttrafoht  lincx  ns  in  maiicAl 
«quillbrlitn).  Tbiu.  by  tniagliiini;  h  furro  foilowiug  x 
certain  lav  ol  Inteosli;  actinic  uutwanlly  fmiii  Uie 
«artb'iazls,  In  co-OKlaieiice  vrltb  tlie  force  of  gravitft 
w«  Btfty  r«f  anl  ih«  «ftrili  m  a  siatioiiary  bo<ly,  >ul>J«cl 
to  Ukm  (oMva.  It  in  the  reinltant  of  tbese  forces 
wbkli  w«  eammoiily  rngunl  im  iln?  forco  of  grarltv; 
anil,  the  earlb  liHviiiiiaMiiiTKNl  th«  rnnii  of  v<|uiUb- 
riiini,  wltli  a  siirfare  fTerywlifre  tionnil  W  llilt  re- 
jultaiit  force,  ttierc  is  nu  niorc  occiwiun  to  coiialiier 
llie  cenlrifugHl  forte  as  nctiiim  imleiH-ndeiilly.  Uut, 
it  we  choose  to  do  so.  clicn  v«  must  regard  the  ra- 
dial force  of  pnrliy  as  acting  aUo;  and  [tie  centrldi- 
trat  forte  acting  nt  any  point  Is  tbcn  balanccrl  by  thv 
force  nliicli  would,  if  ihc  cAPlh  were  nut  in  rotnilon. 
reduce  it  to  a  iphcricnl  form.  Thus  tbv  centrlfufcai 
force  ean  crt'&te  no  tension  in  an  ice-cap,  and  th^rc 
is  noibltig  In  ttiL'  nature  of  lUa  forcva  acting  ta  inter- 
fere with  die  e!iifiteHei>  of  u  coiitlnu<m»  lce-ea[i  rounJ 
the  pole,  wlietbersymmeiriuallj' siiuaieJor  not.  Of 
courw,  it  aniau  oi  Ice  were  piled  up  al  tlic  polo 
above  tlie  ajiliurojilal  turfaco  of  equillbriuui,  lateral 
pmiure  would  t^xhx,  but  only  In  Ihp  name  way  tbnt 
llwoulil  under  litu<  ciri'iinutani.Tii  in  any  otliitr  pjirl 
of  dieearth;  and.  wht^mrir  ihin  pn-ixiirnim^ilrxuiri- 
elent  resittAncv.  llii:  in-  would  '  [low  '  ^way  in  ^la- 
cUrti  Juat  a*  It  dgca  fmui  anv  (^Icvnlcil  reuioii  of  ibe 
earth's  Burface.  Wm.'Woolsey  JtjuKsoN. 

Dlgeatloa  expcrlmeata. 

An  agricultunil  (rxperiDieuU<tikllL<n  has  to  ooDlend 
i^^imt  Die  |>r«Jiidices  of  a  public  wlilcti  it<.<niaiids 
KiieGdy  work  and  prepmtarous  generaltMtiont  ntllier 
than  accuracy,  when  d  aiatlon,  tbrrcforr,  docs  do 
work  ot  a  Kicntlflc  chamcter,  it  isespfciallydcninmt 
of  recognititm  on  tbe  part  of  icIeDcc,  ai  such  recu;;- 
nitloo  not  only  lirfn^  encouragement  to  tbe  workers, 
but  nlea  has  aa  influence  ujmii  the  public  to  eduotie 
lowardbetterespectailoiisand  wist-r dt'iuands.  Wliat 
*nrae*la  tills  remark  It  an  anide  In  Selence,  April  10, 
enUtled '  BiTors  In  Olecatian  expcriiacute,'  from  wli  Icb 
tbe  raader  wouI<l  infer  that  Pmfowor  Armsb^''*  tx- 
perliuentji  upon  dtXMtSnn  wer«  the  nnlf  ones  of  tliat 
ebaracter  wbii^li  bivi>  ln'tin  inadii  Ui  Lliii  country.  As 
a  matter  or  n^inl,  ItoweTer,  I  presume  Ibe  New* 
York  aKriciiktiral  esiwrluienl^aLfLlIoii,  Iti  ite  Bulletin 
No,  Ixxav.,  M»y  17,  ms(,  is  entitled  to  tlie  claim  ot 
bavins  lir«t  publUbed  (ho  fUHiilU  of  a  trial  upnii  the 
dl|i«stlbllli;  of  a  ration  In  pari  comiioMd.  in  \he  onti 
eaae.  of  coni-(odder,  and.  In  tb«  otnor,  of  tli*?  snirnt 
material  en^ilxxnl.  In  the  to rtli coming  report  of 
Ibe  SUUion  for  I8&i,  Uio  fi^rvs  o(  ttic^c  irUIn,  as  well 
■stif  otben,  will  appear  in  consideruble  detail. 

E.  Lewis  STmritvAXT. 
(ItQvia.  H.Y..  April  13. 

Voloanlo  doat  from  aoutb-weatem  Nabraaka, 

Then'  wi-ro  mcoired  at  tbp  nalioiial  nmseum  a  few 
weeks  ainra.  tram  a  ([«ntli-inaTi  in  Ndi-riuka.  samples 
of  a  tine  white  and  very  >barp  diiat,  supix^aed  by  tbe 
sender  to  be  of  eeT»cr  oii{;in.  Tbe  OetJuatia  from 
wfah-'b  the  samples  wprv  tiiketi  nri-  sLhted  to  be  semi- 
dnnilar  In  outline,  frnm  (our  (»  ten  f»et  in  thieknest, 
and  of  varying  grades  of  fineness,  f!it(|A^!d  on  the 
Iwiks  of  soatl  streams  that  flow  into  tbe  Iteiuiblicau 
nirer.  Tiic  precise  locatltlrs  Kivni  nr«,  Futnaa 
cQUiiir.  t'to  miles  sonlh  of  the  Ilcpntiliciin  Hirer,  In 
sections  9  and  10,  towutbin  S,  north  range  ^1  west; 
ntvl  Harlan  eounty,  one  mite  south  of  the  river,  *«C- 


tluns  10  and  11,  township  2.  norlli  ranse  20  west; 
tiiuugh  tlie  wtlter  Mates  tliAt  lie  liiu  also  rc)iind  litol- 
Inr  deposits  In  Kansa>.  Ci.<luni<lo.  ftnd  Wyoming. 

An  examinaitfn  of  the  duu  with  a  microscope 
shows  M  once  that  it  is  not  of  Oeyser  origin,  being 
romiHiaut)  almo*t  wholly  of  minute  fraf^enta  ol 
piimiceiiUB  claM,  with  only  very  rarely  a  small  particle 
vf  bTublcnde.  I'ortlon.i  ol  t  coarser  deposit,  asso- 
ciated with  tbe  duit.  contain  numerott*  miinded  fra^- 
nients  of  felspar,  a  part  of  which  nt  l«ut  is  iri»linic, 
a*  shown  by  twin  strtallons,  and  bornbteii<l(!  slid  mug- 
nollle  particles.  The  deiioslta  are  (lierefure.  without 
tloubl,  volcanic  dust  niiU  sand,  owing  their  present 
arranscmi-nt  (o  the  fttaortbig  agency  ot  water  and 
atmospheric  currents ;  and  tholr  mineral  composition 
would  indicuin  tliat  tbn  drrrvspnodlng  lava  waa  an 
andeslte. 

The  matter  Is  deemed  of  sufficient  importanca  to 
nK-iiliuii  here,  from  the  fact,  that,  ku  fsr  as  t  am 
awAr<^  uv  depovils  of  dust  of  this  nature  ba*e  bere- 
lororu  been  reported  ea^t  ot  the  Rocky-Uoontaln 
region.  Geohuk  P.  Ut:itBit.t. 

V,S-  nsl.  muiuiuin.  Ap-rll  13. 

Raatlnga'a  theory  of  tbe  coiona. 

Your  rpvlew^r  of  the  '  Report  of  Ibe  eelipae  expe.* 
diilori  to  Caraiirio  Island'  bas,  by  an  uiiforlunate 
expression,  so  entirely  mi*rcprcsente<l  my  theorj  re* 

fiiilliiiil Iiirr  II II 1  iliiir  II I  nil  rinn  iiiniiinwiirf 
nsd-Bd  of  inpiHuini;  tlint  the  "corvnai  phenomena 
may  be  fully  accounted  for  by  applying  the  wvll- 
kniivii  prliielples  of  ilifTracLion,"  as  he  luteru,  1 
demon «t rated  that  these  principles  completely  fail  to 
account  for  any  part  of  tbeni.  Witai  I  did  du  was  to 
pro^o  that  Fivsuol's  ibcory  Is  wt  applli-aLle  to  th« 
cas'*  where  both  joiirec  ^if  lijtht  and  terpen  are  at  an 
Indefinitely  great  distance  f  mm  ilipt.hMrver;  for  then 
tiie  iinjilleil  onnstnney  of  iiIi.md  of  thn  wave-surfaces 
certainly  doeji  not  exist.  This  liniitatlnn  of  the 
theory  lit  dillractiandoea  not  neoni  to  hare  l>cen  noted 
before ;  and  it  necessarily  Impliee  a  distribution  of 
light  about  the  moon  during  a  total  eclipse  wbicb 
may  tic  like  lliit  n{  tbe  corona.  Auumlng  that  the 
corona  Is  *o  formed,  1  show  that  al)  ka  charatteriillcs 
(with  the  cxceiition  of  the  occasional  filamentous 
atruciuro,  nbi-re  the  inilicaLlon  ot  the  ilieory  is 
doubtful)  may  be  pxplnincd  naturally  and  caslly.evea 
the  ]>nlariintlori  and  ab-cnce  of  the  rraunhofer  llnet. 
I  uiuy  veultiro  to  describe  briefly  iwo  obnurvationa 
nf  in tri«it  given  In  detail  tu  the  report,  since  they  have 
not  lii'cn  notL'd  In  therDvlew.andhavebeenpublislied 
urily  ill  ibo  rciioiU  The  Hot  is  ProfesKtr  Uolden's 
ubMrvKtion  of    liir   sr>-cnll«d    'stiadnw-band* '    Seeu 

fust  befon?  and  jiixt  aftitr  totality,  and  which  so  xtrllc- 
nfcly  (u^rxt  ii  iliOrru.'Liun  phumuni'iitin.  X«  one 
before  liiin.  H'l  fur  as  1  know,  has  drierailned  with 
nny  UKi'^ful  pn^i'iniuii  their  liciinutb,  nor  had  it  l>efore 
bci>n  rL-c-'i;nlEi:d  that  Ibvy  lu-rve  in  vppeslte  directions 
nt  Ihr  two  epiKbt.  That  their  azimulh*  are  those  of 
planer  tenant  to  tbf  siiii  at  the  iioinl"  of  seeond  and 
titird  contact*.  Is  pvrhHp*  not  of  such  Immediate  in- 
terest as  the  ob^Tvnl  n-vcrsal  of  motion,  since  tbe 
Utter  feature  rxcliKli-H  the  morv  favored  explaoatlon 
which  make*  ihpin  sbailuws. 

Tim  KllitT  point  U  the  preof  that  tlie  '6'  ftroup 
tniiut  hu  reganii^d  as  belongiug  to  the  same  category 
as  1474  K.  till?  hydrogen  lines  II  and  K;  namely,  that 
nf  bright  corona  lines.  This  renders  It  extremely 
probable  that  all  the  brilliant  as  well  as  bigli  chrouiu- 
splierlc  nu<^  ar«T  ali>>  CArt>naI  lines.  Tim  (act  must 
be  regarded  a*  a  strong  indication  In  favor  of  the 
theory  advocated.  C.  S.  HaiTlNOa, 

Kaw  UsiwB.  Apni  a. 
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THE  CONSOLIDATiOH  OF  THE  GOV- 
BRSMENT  SCtESTIFlC   WORK. 

OcE  T^»den  are  already  Aw&re  that  tbe  coo- 
gresitonal  oommlttcA  nppointnl  to  consider  the 
organization  or  tbe  sune^s  ami  oUier  sdentiflc 
mnlc  of  the  gOTermncnt  madp  do  irpon  at  tbe 
latt  aeMioa  of  coDgreaa.  Tlie  corainiaaion  wss, 
boirftrer.  oontiaued  a«  a  oomtoiMioQ  of  the 
iqcctdiag  coDgn>«8.  Tbe  expired  places  of 
Meaan.  Pendleton  and  Lyman  were  SUed  by 
new  appcdotmerita  from  the  members  electnl 
to  tbe  next  oonfn^sa.  A  meeting  of  the  re- 
organized body  baa  b«cn  h«ld.  wfaidi  adjoun)«d 
DDtil  next  November  tritboot  eoming  to  any 
deflnile  I'om.'lniiion  respecting  i>i«  nieamtirca  to 
be  finally  proiNWed.  Hcforc  adjourning,  Major 
Powell  waa  authorized  to  malic  pablic  ibc  t««ti- 
Bony  which  he  bad  laid  before  them  on  differ- 
ent oecasioriA,  and  which  ooren  mo«l  of  Uie 
jKtints  to  bo  acted  on  by  tbe  commtssion. 

Major  Powell's  nlatctncnta  naturally  include 
a  very  detailed  account  of  tbe  methods,  work, 
ofganizalion.  ami  ex|)enKcs  of  tbe  aurvoy  over 
wbicb  he  presidcH.  Lie  also  euhmittecl  bis 
viewn  ufxjn  the  best  method  of  consolidating 
thi)  geological  and  ouaitt  survey's  with  the  other 
sdcntJBo  burcaas  of  tbe  (jovernmoiii.  This  ia 
Uie  really  importiint  question  before  the  eom- 
inl<tslon,  xince  u|}on!tji  decision  must  turn  thn 
geniTHJ  cillciency  of  the  gtivcrnmcnt  scientific 
service  for  a  long  time  to  come.  The  aec«a- 
sity  for  somo  euch  consolidalion  is  strongly 
felt  in  congrcMi  as  well  as  onuide  of  it.  The 
one  danger  to  be  avoided  U  that  of  some  hasty 
plan  being  adopted,  wliich  rnay  suit  Uie  exi- 
gencies of  the  monient,  but  may  not  wi>rk  well 
after  thoM  oxigencloa  have  piweed. 

One  very  strong  rcRson  for  placing  the  sci- 
entific burcaua  under  one  huad.  or  in  one  de- 
partment. \t»  that  scicntilic  work  lias  many 
features  peculiar  to  itself,  which  require  it  to 
be  conducted  upon  principles  different  In  some 
respects  fVom  those  which  prevail  in  oilier 
(lepartmcutjt.  The  head  of  uu  ordiuury  bureau 
or  department  of  the  government,  and  indeed 
OTory  man  in  public  life,  \^  couvuntniit  only 
witb  offices  and  duties  wbicb  ttierc  is  no  serious 


didlca)^  in  aaUafadority  fiUii^,  with  the  aid  of 
that  Itnoirledge  of  men  and  of  ikc  wdiU  whsdi 
be  acquires  tbroo^  hb  daily  intetOMRar  wWi 

others.  Soch  a  p«r90D  is  iceutcwcd  to  find- 
ii^  scores  of  candidates  for  erery  oAoe,  froa 
whom  a  suitable  selection  U  always  posnble. 
Tbe  idea  of  an  office  for  whlc^  therv  may  be 
DO  applicanttf,  or,  if  there  are  any,  for  wbich 
it  is  morally  certain  that  tbe  appltcaaU  aie 
ail  nnfitled,  no  matter  how  good  their  reoom- 
mendations,  is  one  which  he  finds  ii  difBcoU  to 
assimilate.  Indeed,  lo  the  case  of  the  pardy 
scientific  office,  the  ability  to  find  tbe  proper 
men  must  be  a  part  of  the  life  edac&tjoo  of  cb» 
man  w1k>  is  to  make  th<^  selection.  It  is  aafe 
to  say  that  tbe  beat  oAlcers  who  have  tM>rr«d 
in  the  ooaat  and  geological  surreya  are  nen, 
who,  under  the  oixlinory  system  of  goivmment 
appointments,  would  never  have  been  heard  of 
in  connection  with  the  {Kwitiuns  wbicb  Xh&g  aa 
ably  fill. 

The  lutme  thing  is  tmc  of  the  administration 
of  a  scientific  bureau.  No  uniform  system 
ean  )>e  devised  which  will  apply  to  nil  the  de- 
tails of  a  great  sclentiQc  work.  When  we  go 
beyond  the  regular  routine  operations.  It  U 
uee^lful  that  Uic  duties  shall  be  accommodated 
to  the  man,  and  that  in  many  cases  a  Xar^t 
measure  of  liberty  shall  be  allowed  the  bittrr 
than  could  be  lolcmt^l  in  ihe  usual  operalloaa 
ofn  }^n'rntncnt  department.  All  this  requires, 
on  the  part  of  the  odmiuistralivc  head  of  tbo 
department,  an  appreciation  of  the  iciihjecl 
which  cnn  only  bo  actpiin-d  by  long  familiarity. 
If  the  bead  is  not  apecially  chained  with  mas- 
tering the  peculiar  methods  of  administretiOD 
thus  rendered  necessary',  tbe  chaucea  are  thai 
he  will  fall  into  ouc  of  two  opposite  errors: 
eitlier  tte  will  leave  the  beads  of  the  scientific 
bureaus  to  manage  things  in  their  own  way, 
nilliouL  any  administrative  cotitml  whatever, 
or  he  will  exert  his  authority  in  such  a  way  as 
to  endanger  the  efficiency  of  the  work.  TI»e 
former  is  undoubtedly  the  more  natural  comae 
to  Uiku,  and  tbus  uri^c  the  friction  and  dupli- 
cation of  work  which  so  seriotisly  impair  cfll- 
cioncy  and  discipline- 

Vet  another  feature  ofgovemmeitt  scientific 
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work  is  that  it  is  far  removed  (Yxiin  that  public 
criticism  wliich  is  so  coiiilucivo  to  «fllviBncj  id 
other  hranchea  of  the  service.  It  is  dlfflcuit 
to  conceive  that  such  a  Bt«tc  of  things  as  was 
exhibited  by  the  xurveyti  of  the  t^rritoric*  t«n 
years  ago  could  have  esist«l  in  the  perforin- 
ance  of  any  work  with  which  the  ]>ut)tic  wore 
conversant.  At  that  time  ne  hail  at  least:  two 
independent  auncys  of  the  territories,  prosc- 
caled  by  different  dcparlnieiita  of  the  govem- 
mejit,  and  witli  tiominnlly  difTcrent  objoots.  but 
which  were  practically  identical  in  their  actual 
work.  The  oEBcors  in  charge  were  independ- 
ently snrveying  and  mapping  the  very  same 
regions.  At  tlm  time  that  Hnyden's  Atlaa  of 
Colorado  waa  ptiblislted,  Capt.  'Whe«ler  was 
engaged  in  Bur^cying  Colorado,  and  making 
maps  of  the  territory'  substantially  identical  in 
their  objecta  with  those  of  Hayden.  Both 
surveys  wore  iulcndcd  to  cover  Ibe  whole  pub- 
lic domain. 

Nothing  qaitc  so  had  aa  this  is  likely  to 
ante  in  the  future.  But  there  is  atill  room  for 
much  diiplicAtiou  of  work,  as  well  as  waste 
through  competition  in  getting  possession  of 
particular  fields.  As  a  general  rule,  the  bead 
of  a  department  is  quitu  ready  to  approve  of 
any  extension  of  work  which  any  of  his  bureau 
otQcore  may  pro]X)so,  iind  has  not  always  time 
to  learn  that  the  same  work  is  being  done,  or 
might  be  better  done,  by  some  otber  depart- 
ment. The  annual  provision  which  congress 
has  got  into  the  habit  of  insei'tiug  into  the  ap- 
propriations for  the  signal-olTIce  —  "provided 
that  bcrcaA*r  the  work  of  no  other  depart- 
mont,  bun-iku.  or  conimissiou  uuUiorizcd  by 
Uw  shall  be  duplicated  by  this  bureau  " — is 
Dot  quite  Mtisfactory  :  it  leaves  open  the  ques- 
tion whether  any  proposed  work  i«  "the  work 
of  any  other  department,  bureau,  or  com- 
miuioD." 

The  report  of  the  National  academy  of  sci- 
ODOos  proposes  to  remedy  some  of  tJicse  evils 
by  placing  Ibc  general  policy  of  the  scientific 
bureaus  under  the  control  of  a  mixed  com- 
mission, organized  somewbat  afler  the  plan  of 
the  I.tghlhoiise  board.  \t  the  biiroaus  are  to 
remain  separate,  we  see  no  better  plan  than 


this  for  geenring  the  proper  oo^rdinatJoo  of 

their  work  ;  but  Magor  Powell  points  out  cer- 
tain difficulties  in  ihc  way  of  its  successflil 
operation.  His  strongest  objection  is,  that 
subordinate  ofUcera  of  various  departments 
would  have  to  practically  control  the  work, 
thus  reducing  tbe  beads  of  the  departments  to 
channels  for  tranamitting  iustmolions.  Ifthe 
proposed  commission  were  to  assume  any  ad- 
ministrative control  of  the  work,  this  objection 
would  cei'taiiily  be  fatal.  The  official  resjion- 
sibility  of  tlie  bend  of  &  department  for  the 
work  of  hia  bureaus  should  not  be  interfered 
with.  But  the  report  of  the  academy  ex- 
proasly  disclaims  charging  the  commisaton 
with  any  ftdniiui strati ve  res]>onsibilily.  Its 
sole  fbnclion  was  to  prescribe  the  jxjllcy  of  the 
barcaus;  that  is,  to  decide  what  each  one 
should  do,  and  what  each  one  should  refValn 
from  doin<i; :  the  whole  exeoutiou  of  the  work 
decided  ui>on  being  left  completely  io  tbe 
hands  of  the  regular  authorities.  We  see  do 
reason  why  this  should  be  '  Irksome '  to  the 
heads  of  the  deportments.  We  also  feel  that 
Mnjor  Powell  assigns  unduu  imporUioev  to  tbe 
influence  of  tJie  single  military  oIBccr  proposed 
by  the  academy  as  one  of  the  nine  members 
of  the  commissioD.  It  is  not  so  clear  to  as,  as 
it  seems  to  be  to  him,  that  oae  such  officer 
oouM  leaveu  the  whole  lump  of  tbe  commis- 
sion with  idfiM  of  military  discipline  unsuit- 
able to  the  conduct  of  a  scientific  bureau. 

But  however  favorably  we  may  view  the 
plan  of  this  commission,  we  must  hold  that 
the  coDsolidalion  of  tbe  bureaus  under  a  single 
hcail.  or  in  a  single  department,  would  give 
far  more  ussuranco  of  elficicucy.  Es|)cdaUy 
is  this  the  ease  with  the  two  national  Bur%-eys. 
Their  work  now  covers  the  same  lipids,  and 
their  mutual  interdependence  is  such  that  they 
should  work  under  a  common  plan.  The  geo- 
logical survey  requires  for  its  proix-r  execution 
certain  geodetic  and  astronomical  work,  the 
execution  of  which  Is  not  wllhiu  the  proper 
province  of  the  geologist.  It  is  absolutely 
necessary  that  this  guodutio  and  astronomical 
work  should  be  so  planned  and  executed  sa  to 
moot  tbe  wants  of  tlie  geological  survey,  nad 
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at  the  same  time  it  is  tlie  proper  funcliOD  or 
th«  geodetic  &urvc^'.  We  are  iafornied  liy 
M:^or  Powell  that  he  makes  oae  of  all  tltc 
coast-Burvcy  rcsnlts  so  far  as  lUcy  ore  avuil- 
ftbl«,  but  tic  -ioea  not  imjicate  what  fraction 
of  bis  labor  ih  thus  saved  ;  tod  it  goes  without 
aajliig,  lliat  lie  has  no  authority,  directly  or 
indirectly,  to  recguire  that  the  coast  and  gw)- 
detic  aurvey  shall  do  any  Uiitig  wUiuh  he  m&y 
want  done . 

Among  the  suggestions  nmdc  by  Major 
Powell  was  one  that  all  the  Bcioiitific  bureaus 
should  be  placed  under  tbe  geni^ral  dircctiou 
of  tlie  regents  of  the  Smithsonian  iastltution. 
Tbia  doee  not  app«ar  to  have  been  considfiiwl 
practicable,  and  was  not  further  urged  by  the 
director  himBclf.  One  of  llie  possible  plans  Is 
to  place  all  theee  bureaus  under  the  interior 
depai-tnieiit.  The  principal  objection  to  this 
course  is  that  that  department  is  already  over- 
loiuled  with  vrork,  so  tliat  its  head  could  nut 
give  tli«  proper  coasiditiation  to  the  snbject. 
Vet  tbifl  is  the  simplest  course,  and  would 
curtntnly  be  an  improvement  on  the  pi-Rxcnt 
state  of  things.  'I'hc  more  uffective  course 
would  be  to  form  a  separate  departmeul  of 
sclcuce  and  public  works.  To  this  there  seems 
to  be  no  positive  and  serious  obstacle,  except 
tilt  difflculty  of  getting  any  measure  of  the  sort 
enartetl  into  a  law.  The  question  wbuUier  the 
head  of  the  depnitnient  should  he  a  scientlllc 
expert  or  a  public  administrator,  la  on  ulterior 
one,  which  need  not  be  discussed  nt  present. 
In  the  latter  ease,  the  question  of  iu  being  re- 
ganled  sm  a  cabinet  offlce  would  ariae.  There 
will  be  little  heaitation  in  deciding  thla  ()Qee- 
lion  iu  the  iiogalivc. 

In  a  niture  number  we  hope  to  discuss  other 
tcslimouy  taken  before  tlie  commission,  un<I 
the  proiwsitlon  which  appeared  in  the  supple- 
ment to  our  luat  nuiuber. 


TtrE  BOTTLE-NOSE  DOLPUIS,  TVRST- 
OPS  TVRSro,  AS  SEES  AT  CAPE  MA  Y. 
NEW  JEHSEY. 

Ttfis  ia  the  commonest  dolphin  on  our  Atloa- 
(ic  coast,  occurring  fVvm  lireenland  to  at  least 


as  far  south  ns  Florida ;  niid  Professor  Flower 
is  iucliue<]  to  believe  that  it  is  coamopolitso. 
The  dolphins  are  verj'  abundant  along  tlie 
shore  of  New  Jersey,  passing  and  re-|Muming 
close  to  the  beach  in  st^ools  of  greater  or  less 
miignilude.  The  fishermen  stat«  that  they 
usually  pass  around  Cape  May  City  into  Dehi- 
ware  Bay  upon  the  rising  tide.  Their  more- 
menls  would  appear  tu  be  somewhat  unc^rlaini 
however;  I'ur  we  lay  all  the  momiug  at  Here- 
ford Inlet,  csi>ecling  to  see  tliem  apprxMcb 
from  Seven-mile  bea^.  and  failed,  but  fouDd 
them  in  the  afternoon  at  Cn{H^  May  iminl.  fVom 
which  we  had  started.  It  seems  probable  that 
they  ooma  into  Delaware  Itay  from  llie  aouth- 
weat. 

The  sphool  fiurrounderi  at  Cnpc  3fay  point 
apparently  comprised  about  thirty  individuals. 
They  showed  no  fear  at  Uie  approach  of  the 
steamer.  L'pnn  ntriiiing  agninsit  the  large  net 
in  which  they  were  impounded,  they  showed 
no  disposition  to  leap  over  it,  but  attempted 
lo  make  their  esoape  by  diving.  Observations 
on  this  point,  however,  were  brought  to  a 
speedy  i^lose  IVom  the  fata  that  tlirve  speci- 
mens, be>i.'4[tiiug  entaiiglfd  in  the  net,  rolled  it 
up  fk)m  the  bottom,  and  thus  allowed  the 
remainder  of  the  echool  to  make  their  escape. 

All  the  three  sE>ecimen8  secured  were  females : 
two  -weri!  ailult,  about  two  hundred  and  sixty 
eentioictrca  in  Icugth.  and  tho  tliird  a  young 
animal  about  a  hundred  and  twenty  centime- 
ties  in  length.  On  compressing  the  sides  of 
one  of  the  larger  specimens,  milk  {solicit  in  a 
fine  streiim  from  the  lunmranc,  When  collected 
tu  a  bottle,  it  appeared  of  the  onlor  and  oon* 
BiBtenty  of  cream,  was  without  perctpUble 
odor,  and  possessed  the  flavor  of  cucoanut- 
milk. 

1  plnced  some  in  a  bottle  to  bring  to  Wnab- 
ington  for  analysis,  but  it  soure<.l  in  IruiS' 
lK>rtn.tion  on  ncroiint  of  the  warmth  of  the 
wcnthrr,  and  forced  out  the  cork.  The  Hsber- 
mcu  stated  tlint  the  specimen  which  funitsbcd 
the  milk  wn»  followed  about  by  the  younger 
iiuimal.  Although  I  wns  not  near  enough  lo 
verilN*  thii  observation,  il  sceois  to  me  very 
plausible.  The  teeth  of  tlic  calf  were  barely 
visible  above  the  gums,  and  it  showed  otbsr 
signs  of  youth.  I  am  incliued  to  bcUcve  that 
it  was  borsj  in  the  spring  of  \>^Si,  and  that  the 
time  of  wo-ining  was  not  far  distant  when  it 
mi>t  its  death. 

Upon  opeiiiug  the  abdomen  of  tbe  seoond 
adult  specimen,  wc  founda  foetus  about  twelve 
eentiiuotrcB  In  length.  The  stomach  of  both 
adultd  contained  simply  a  few  booee  and  one 
or  two  skuUa  of  a  ilsh  which  appeared  to  be 
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the  oommoR  guraartl  (Prionotus  csroUnus). 
The  specimens  having  bwn  drowned,  tlic  lungs 
were  filled  wilb  wat«r.  The  flsbermen  state 
that  this  species  cannot  remain  under  water 
mare  than  four  or  five  minutes. 
■  Tb«  oolor  of  th«  back  in  the  siwcimcns  so- 
curod  was  a  light  pIiiiuheonA  tint.  It  shaded 
rather  tindclenlv  nt  the  midtilc  of  the  mdeti  into 
the  pure  white  of  the  under  parts.  I  wa« 
iufoiincd  that  ibo  depth  of  the  color  of  lh<j 
back  Tarted  considerably  in  dilferent  speci- 


Much  batter  la  now  made  withont  any  iait  at 
all,  and  the  iiee  of  aaeh  butter  is  ra|ridly  in- 
creasing.  Salt  is  cheaper  than  butter,  fuid 
tliere  19  therefore  a  tendency  to  niio  it  to  the 
mnximitm  endurable  by  the  eater.  But  hotter 
without  aalt  will  hold  more  water ;  and,  a«  soon 
as  this  fact  in  generally  known,  sweet,  moist 
butter  will  be  more  common  tlinn  the  dry.  aolt 
article.  It  would  he  n  good  thing  if  all  the 
casuinc  could  bo  washed  out  of  the  butter,  hut 
this    is    imi>racti cable.      Albuminoua    bodies 
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mcDS,  and  it  deejwns  Tery  rapidly  as  soon  ns 
life  ia  extinct,  especially  if  llie  npociineus  He 
in  the  iun.  Frkuehiok,  W.  Ti«;e. 


BUTTEH. 

Tnv  work  of  the  U.  S.  bureau  of  agricultural 
chemistry  sbowa  that  the  iieroeiitagc  of  water 
in  a  good  butter  should  not  exceed  twelve. 
In  thirty-four  analyses  the  highest  percentage 
of  water  found  wns  14.>'il,and  the  lowest  7.34. 
It  i9  naturally  in  the  interest  of  the  seller  to 
incorpomtc  us  much  watt-r  us  ])OHslblc  in  the 
butler.  But.  if  all  butter  bIiouUI  lie  legally 
condemned  which  ahouhi  contain  more  than 
ten  per  cfiil  wiitcr.  Uie  tendency  to  'under- 
work '  the  butler  wuuld  bo  speetlily  corrected. 
In  one  instance  a  re])ort  of  an  analysis  of 
foreign  butter  gave  a  i>ercentage  of  water  of 
35.12.  The  quantity  of  salt  in  a  biittershould 
depend  solely  on  the  taste  of  the  consumer. 
I  doubt  very  much  whether  the  addition  of  a 
few  per  cent  of  aalt  helps  preserve  the  butter. 
It  ia  thcrofbre  a  condiment  only.  In  eiglity- 
(bnr  analyaes  the  highest  percentage  of  salt 
found  was  C.lfi,  and  the  lo weal  1.08.  Two  per 
cent  is  a  fair  mean  of  the  salt  usnally  preseot. 


decay  more  easily  than  all  othorg,  and  VotMr 
with  a  great  deal  of  cunl  in  it  is  Tery  bard  to 
keep  sweet.  Of  all  the  constitut-uts  of  butter, 
this  is  the  moat  difficult  to  estimate.  0!eo- 
margurine  liuttent  contain  no  curd,  unless  they 
bare  been  Lhurued  with  milk,  and  even  then 
not  a  great  deal.  If  butters  do  not  have  more 
tbnn  one  jjer  cent  of  curd,  they  may  be  accepted 
aa  having  been  properly  prepared.  Owing  to 
the  dilBeiilty  of  estimating  it,  however,  the 
qtiantity  present  should  not  be  taken  as  a  t«st 
of  purity. 

The  fut  of  genuine  butter  ia  heavier  than 
that  of  tallow,  lard,  or  any  of  the  common 
fats  used  as  butter  adulterants.  Its  specific 
gravity  is  ahout  912,  water  al  the  siune  tom- 
IKjraturc  being  taken  at  1,000.  Ttie  relative 
weight  of  talfow  or  lard  often  falls  Itelow  900. 
In  analyseH  of  commercial  oleomargarine  I 
have  found  the  higheat  density  to  ba  9(l,'i.  Of 
butter-fats  in  thirty  aunlyees  the  maximum 
was  912.5,  and  the'  minimum  y08.G.  There 
should  be  grave  doubt  of  the  purity  of  a  bntler, 
if  the  specific  gravity  of  the  fat  should  fall 
below  909.  For  this  reason  the  specific  gravity 
of  a  butter-fat,  if  It  bo  properly  taken,  is 
almost  a  certain  test  of  its  genuineness.  The 
process  !a,  however,  a  tedious  one,  uud  requiica 
the  greatest  enre  and  delicacy  in  inantpulatiofi. 
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The  quaality  of  alkali  required  to  saponify 
tbe  fat  iH  anotbev  valunble  mpans  of  Judging 
of  the  puritj'  of  a  butter.  This  «quivalcDt  is 
ftD  abetritcl  number  ubtaincfl  Sy  dividing  tbe 
molecular  wt-ighl  or  tUe  alkxli  employed  by 
the  tinmbfrr  of  miUifrpams  of  it  uswl  in  !«iiponl- 
fying  a  given  weight  of  llic  fut.  Btitlcr-fat 
Rontaiii-s  adds  (butyric  ohlcfly)  which  bave  a 
iowflr  molcoiilar  woigbt  tban'olcio,  margnrio, 
and  palmic  adds.  The  aaturatioii  eijiitvalviil 
of  a  butter-fat  is  therefore  cxpresxed  Ity  a 
amaller  nuinher  than  if  it  wore  oompused  solely 
of  glyoerides  of  tbe  adds  with  a  higher  molec- 
ular weight.  Tbe  determinntion  of  tbe  eqiiiv- 
aleot  being  an  easy  one,  it  is  f;enern.I]y  made 
■s  the  first  tost  in  dctermtuing  Ilio  gcniiinciicss 
of  a  butter  eampk'.  For  genuine  butlers,  this 
namber  i»  about  243,  When  it  goes  above 
250,  t^ie  eaitipIeB  should  be  regnrdcd  with  su»- 
pidon.  in  one  case  of  n  Ji-rsey  butter  veiy- 
rich  in  butyric  acid,  this  number  fell  to  2;19.S, 
On  the  other  hand,  in  four  samples  of  tallow, 
Inrd,  fl.nd  olcomai^arine  (two),  tlte  numbers 
were  280.  2M,  'lf^-1.  and  2^1  respectively. 

I'nre  Imtler  eotitnins  a  eertain  proportion  of 
glyceridcBof  fat  acid««ohible  in  water  (butyric, 
caproiiic,  caprrlic.  etc.).  The  percentage  of 
these  acids  lo  the  total  weight  of  butter-fat  is 
about  Ave.  In  thirty  anntyges  tbo  lovest 
percentage  found  was  -l.-lt^,  and  tbe  hi};hcst 
{except  ill  one  ease)  5.G6.  In  the  case  of  the 
Jersey  cow's  butter,  already  mentioned,  this 
number  waa  C.7t).  Tallow  niid  lard  have  at 
most  only  a  trace  of  these  acids.  In  coininer- 
cinl  oleomargtirines  the  highest  jiereentage 
found  wa«  .50.  and  the  lowest  .^0.  The  deter- 
mination of  the  solnhle  acid  requires  much 
time  ;  but  it  is  not  a  diltionlt  operation,  and  It 
Is  the  mo«t  certain  method  of  determining  tbe 
purity  of  a  bntter.  A  sample  which  would 
give  no  more  than  four  per  cent  soluble  acid 
would  be  open  to  condemnation.  It  would 
cither  be  u  very  jmor  sample  of  genuine  htittcr 
or  else  an  adulterated  article. 

Pure  butter  which  has  not  been  melted  gives, 
with  [mlarjzed  light  and  n  Bvleutte  plate,  a  pure 
uniform  tint  of  red  or  blue  to  the  field  of 
vision.  Adulterated  butter  iu  similar  circum- 
stances always  gives  a  mottled  appearance  to 
the  field.  Titis  is  a  very  almple  and  apceily 
qualitfltit'o  U-st  for  the  purity  of  butter,  but  is 
not  anHlcicnt  ia  it«c]f  to  definitely  detetmiDe 
the  matter. 

The  diflleulties  whieh  make  the  analyses  of 
milks  of  little  practical  value  arc  equally  as 
great  with  butter.  A  more  cxtcneivc  study 
of  their  oomposition,  however,  is  certain  to 
lead  to  profitable  results.       H.  W.  Wilkt. 


niK  SASKATCHEWAN  COONTRY. 

THKdiatrict  at  present  altraetjng  attentiuo 
aa  Uie  eoeoe  of  an  insurrection  of  half-breeds 
and  Indians  against  the  Canadiau  governnient 
is  Kiiuaied  on  the  North  SitskatchewHU  River, 
near  the  northern  margin  of  the  great  plains. 
The  vast  region  of  plain  and  pi-airie,  which 
oecupies  the  whole  et^ntral  jxirtlon  of  the  eon* 
ttncnt,  cnwee*  the  4',iih  parallel  of  latitude  — 
which  constitutes  the  iDtemational  boundary* 
line — with  a  width  of  750  miles,  but  extendi 
north  of  the  boundary  about  300  roiica  only, 
hcins  there  limited  by  the  edge  of  tbe  great 
northern  forest  which  etretches.  with  little  in- 
terruption, to  beyond  the  arelic  circle.  I'rai- 
rics  of  considerable  sikc  occur,  it  i»  true,  in 
tlio  valley  of  the  Peace,  but  these  are  isolated 
from  the  great  plains  by  wide  forests.  There 
ia  reason  to  believe  that  the  greater  port  of 
the  prairie  country  In  Canadian  territory  might 
become  permanently  wooded  but  for  tJie  almost 
annually  recurring  prairie-lirca,  which  are  still 
tending  to  increase  ita  area.  Tbe  aonibent 
edge  of  the  forest  is,  however,  in  tbo  main, 
coiiicident  with  that  of  a  region  of  abuodant 
rainfall . 

The  northern  border  of  the  prairie  oountiy 
may  be  generally  defined  by  a  line  drawn  fWicn 
tbe  vicinity  of  the  city  of  Winuijicg  westward 
to  the  jniicliun  of  the  Asxiniboine  and  t^n'* 
Appello  rivers:  thence  nortb-westwarU  to  tlie 
Junction  of  tbe  North  tind  South  Saakatcbc- 
wan  rivers:  thence  westward,  nearly  followUlg 
the  Ifltter  river,  to  Edmonton  ;  from  that  point 
south-westward  &>  Calgary,  on  the  Bow  ;  and 
thence  southward  along  the  eastern  base  of 
the  Roeky  Mountains.  Tbe  toul  urea  tbos 
outlined,  which  is  cither  altogether  treeless  or 
charactcr-ized  by  wittc  stretches  of  prairie  in- 
terspersed with  scattered  groves  of  asjteu  and 
other  trees,  is  approximately  300,000  square 
miles.  The  eoullmru  and  »uuth-west«rn  parts 
of  this  region  may  be  desrritied  as  entirely 
without  womi,  though  even  there  the  river* 
are  almoat  invariably  fringed  by  grovea  ofoot- 
lonnood. 

The  general  elevation  of  the  plains  of  the 
Canadian  north-west  is  very  consiiterably  leas 
than  thai  of  the  corresponding  portion  of  tbe 
continent  farther  south,  the  mean  hei^tof  tbe 
whole  region  above  outlined  being  probablr 
leas  than  two  ttiousand  feet  above  the  aca-level* 
The  most  prononnee<l  inclination,  howevWt 
giving  direction  to  the  rivers  of  this  portion  of 
the  great  plains,  ia  that  from  Uic  base  of  the 
Rocky  Mountains  to  the  ea»t  or  north-east. 
The  Ked-Kiver  volley,  which  ooostitntfls  the 
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lowest  prairie-level,  and  lies  along  the  hwe  of 
the  ojwlern  I-min-nlian  plntcaii,  hns  an  nlUCiidc 
of  nl>out  Hpht  hundrcti  feet  oniy.  Fram  tins 
level,  with  minor  exceptions,  tlie  surface  may 
be  regarded  oa  sloping  grndtinlly  and  eontinii- 
Oualv  ii|ivrard,  at  a  rate  of  from  four  to  five  feet 
Id  till-  mile,  lo  llic  foot-bills.  There  ilic  liori- 
jsontal  and  unaltered  strata  of  tlic  cretaceous 
aod  Laramie  roi'iaalioiut  bre&k  against  the  base 
of  the  ancient  i-ueka  of  the  mountains  inio  a 
wrieB  of  sharp  and  nearly  pttrallt!l  dexnres, 
producing  a  varied  and  picturesque  region, 
vitl)  ()nile  peculiar  characters.  In  the  central 
portion  of  ilie  plain*,  tim  most  marked  exeep- 
tiona  to  their  generally  even  and  monotonous 
txmtour  are  found  in  the  tnmiiltuoH^ty  hilly 
belt  of  oountrj'  known  an  the  Mittftoiiri  CAteaii 
and  in  a  line  of  rtitfuw  and  indefinite  elevations 
nearly  parallel  to  the  ('fitcnii,  wliieh  iududea 
Turtle  Mountain.  Moose  Hountain.  and  the 
File  and  Touchwood  llilla.  These  hilla,  or 
mouDtaina  M)  called,  are  really  tracts  of  con- 
siderable size,  with  rolling  or  hilly  Burfuce, 
more  or  Icsa  wooded.  The  nortbera  extension 
of  the  CAteaiii  where  known  ns  the  Kagle 
Hilla,  near  Buitlefoit],  also  becomes  partly 
wooded. 

To  any  one  familiar  with  the  territory  lying 
west  of  tlie  Sliasouri,  the  mo^l  remarkable  dif- 
ference of  a  general  character,  observable  in 
Cbis  nortliern  extension  of  the  same  rt'gion,  is 
perhaps  the  cxtraordinarv  nhiindance  of  small 
lakes,  ponds,  or  '  alouglix,'  which  are  scattered 
everywhere  over  its  «iirrnce.  This  peeiilinrity 
is  cviilvutly  in  connection  with  tlic  mnnllc-  of 
glacial  diift,  which  is  here  universal,  and 
dependent  on  the  irregular  deposition  of  its 
materinl.  The  lakes  and  ponds,  while  at  times 
MTBOgvil  In  tulcrcumuiuuicating  linear  series. 
are  usually  distributed  witliout  the  least  ap- 
parent regnlarity.  and  oeetipy  thallon'  ba«iis 
witliont  outlet.  Pilled  by  the  melting  of  the 
KUQw  or  rains  of  the  early  summer,  a  great  pro- 

Krtion  are  oomplctoty  emptied  by  evaporation 
fore  the  autumn,  while  the  water  remaining 
in  otlters  becomes  moie  or  less  dialinelly  aaliue 
in  many  instancfs.  This  is  more  partienlnrly 
the  case  with  those  of  the  Eouthcra  aud  more 
arid  {>ortion  of  the  region.  Near  the  northern 
maigin  nf  the  pinins,  saline  lakeii  are  (jiiitc  ex- 
ceptional. It  is  generally  oa  the  edge  of  one 
of  ihcac  rush-bordcrcd  pools  that  the  traveller 
makes  his  evening  camp;  and,  while  the  abun- 
dance of  water  iu  one  respect  facilitates  travel 
in  the  spring  and  early  summer,  the  moist  con- 
dition of  the  deep  alluvial  soil  at  these  seasons 
may  prove  a  more  than  countervailing  dia- 
advaalage.    The  most  serious  obstacles,  how- 


ever, to  be  met  with  in  long  Jonmeys  across  the 
plains,  arc  the  various  rivers.  TheAssIoiboine, 
Souris,  Qu'Appcllc.  and  other  streams  of  the 
eastern  district,  during  the  hrraking<up  of  the 
ice,  and  for  some  time  subsequently,  may  prove 
formidable  harriers  in  ihi;  absenoc  of  bridge! 
or  ferries.  The  North  aud  South  Saskatche- 
wan, the  Red  iJeer,  Bow,  and  Kelly  rivers,  all 
eventually  uniting  to  potir  tlieir  waters  into  Clio 
northern  end  of  Lake  Winuiia'g,  rise  far  back 
in  the  Rocky  Mouulsius.  and.  while  subject  to 
considerable  spring  freshets  in  some  seasons, 
are  generally  not.  in  full  flood  till  June  or  July, 
when  the  snow  isdlsappearinglhimtfae  highest 
summits  of  the  range,  and  th«  snow-ficld«  and 
glaciers  attout  the  sources  of  some  of  them 
are  melting  moat  rapidly.  These  streams  have 
trenched  vnlleys  acTOss  tlio  Burfaee  of  the 
plains,  wbidi  are  generally  from  a  hundred 
to  three  hundrwl  feet  in  depth,  and  a  mile  to 
two  mileti  or  more  in  width.  Alt  the  traits 
used  OS  regular  means  of  communication  make 
for  recognised  crossing- places  on  these  rivers, 
whore  the  approaches  are  favorable,  and  where 
very  generally  the  river  may  be  forded  at  low 
water,  though  ferries  of  some  kind  have  usually 
of  late  years  been  estahlishud  for  use  at  other 
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As  above  indicated,  almost  all  the  larger 
river-valleys  hold  more  or  less  limber;  and  in 
Uie  northern  part  of  the  region  this  is  not  eon- 
tincd  to  the  bottom-land,  groves  and  thickets 
spreading  aUo  into  the  lateral  valleys  ^*cou- 
U'cs')  and  broken  ground  which  is  very  gener- 
ally lo  be  found  in  the  vicinity  of  these  great 
river-troughs.  SliouUl  any  serious  o|)|)osition 
be  offered  lo  the  expeditions  now  on  their  way 
to  (lucll  the  present  unfortunate  di»turh«Doe. 
it  will  iu  all  probability  be  at  one  or  other  of 
the  'crossings'  which  naturally  lend  Ihem- 
selvea  to  defence.  The  rivers,  as  might  be 
ex)>ected  from  the  considerable  general  inclina- 
tion of  the  surface,  are  usually  rapid  and  shaU 
low,  with  numerous  grnvel-bars.  ami  reeft  of 
bowlders,  at  low  water.  They  arc  often,  more- 
over, extremely  tortuous  ;  and  in  cnusequence 
of  thcKC  peculiarilics.  and  the  eons i' I er able  por- 
tion of  each  year  during  which  they  are  loe- 
bound,  they  are  not  cxlcnaivcly  utilized  as 
meaua  of  communicntion  ;  and  trains  of  wag- 
ons or  Ited-Kiver  carU  are  still  generally  em- 
ployed iu  travelling,  or  Iu  Uie  trnnsport  of  sup- 
plies aud  goo<ls  at  a  disbince  from  the  railways. 
The  Hudson-Bay  company  has,  however,  for  a 
number  of  years,  used  a  couple  of  small  stern- 
whiHd  steamers  between  the  Grand  Rapids,  near 
Lake  Winnipeg,  and  l^lmonton,  far  up  on  tho 
North  Saskatdiiewan.    Two  or  more  steamers 
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of  the  snme  class  bave  quite  lately  bceu  placed 
on  ihe  Soiitli  .SBskstchvwaD  ;  aud  it  is  pi:u[)osetl 
to  «iii[tloy  these  ill  tlie  presenl  omiT^oncy  in 
CftiTj'ing  supplies  from  Medidne  Hat,  where 
this  river  is  crossed  h^-  ihe.  Catiaiinii  Pnclflc 
railway,  to  the  vicinity  of  I'rioi*  AtlK-rl. 

Thia  portion  of  tho  inlcrior  of  tliu  footinept 
wiia  rcRchnI  in  tlic  linya  of  iHr  fnr  rompanica, 
either  hy  the  canoe  nmtfl  from  1-nko  Siiponor. 
or  by  aacending  ilie  NeUoii  Rivor  fj-o;ii  Vork 
Factory  on  Hudson  Bay;  aud  it  was  by  iho 
firat-iut!nttoii(.-d  that  Sir  Garnett  'Woiseley.  with 
bis  liulo  force,  penetrated  to  tlie  vollcx*  of  the 
Bed  Itiverin  1870.  When  St.  Panl'liml  bi^- 
come  n  comiuerciiil  veutre.  the  Ilmlsuu-Bay 
company  bpRsn  to  bring  the  greater  pnit  of 
it«  gowls  from  the  south  ;  while  in  later  years 
thciiolice-posiR,  Rcttlemenls.  and  cntlle-rniK-liea 
extablifthcd  in  ilio  far  ncsi  weru  8ii|j|i1ied  fi-om 
Fort  Hoinoii,  on  the  Missouri.  Tlie  Canadinn 
i'aeiflc:  railway,  puslit-cl  witli  unejLanipJKrd  ra- 
pidity Tron]  Winnipeg  ncrnsH  Ihe  plains,  and 
eorapi^iied  to  the  siiimnil  of  tho  Jtocky  Moun- 
tains ubout  dgliteen  monlhii  ejzo,  bus.  how- 
ever, completely  changpti  Ihe  old  lines  of  travel, 
ITie  lime-bonoivd  trail  fi'om  the  K<hI  Hiver  by* 
ForU  Carlelon  nod  Pitt  to  EdnionLou  —  a 
Journey  of  nearly  nine  hundred  miles,  requir- 
■Itg,  with  loaded  carta  or  wagons,  under  the 
most  favorable  circuinslances.  nearly  forty 
days — need  no  longer  Iw  followed.  Tho 
point:*  nliovo  meiitiunt'd,  with  other  isolated 
little  "elllemonls  of  more  i-cc-ent  date  along 
the  North  Saskalciieivan,  arc  now  reached  hy 
neiv  trails  fjom  the  nearest  stations  to  the 
south  oik  the  rnilwny  :  and  a  system  of  telegrapti- 
liiica,  constructed  aiid  operaled  by  the  goveni- 
ment.  unites  the  more  ini|MirlHiit  at  them. 
After  leaving  the  railway,  however,  the  dia- 
Uneirs  tu  be  traversed  in  the  old-ftioliioiK-d 
way.  liefore  the  more  remote  settlements  are 
reache<l,  are  atill  very  considerable.  Thus  to 
Onrlcton  and  Priiioc  Albert,  from  <.}u'A|ipelle 
station,  the  Iriiil-diat&neea  arc  '22H  aiirl  2o3 
miles  rea]>eetive1y  :  from  Swill-Cnrieiit  station 
to  Baltleford.  2Q-2  inilca  ;  and  from  Calgary  to 
Hdmonton,  191  miie^. 

The  length  of  Ibis  note  does  not  admit  of 
any  detailed  deseriptioaof  these  and  otitertnain 
roads.  It  may  be  remarked,  however,  that 
while  Ihe  trail  (Vora  (jii'ApjH'ile  toward  Carle- 
ton  and  Prince  Albert,  as  far  as  the  croasing 
of  the  South  Saskotclicwan,  is  genernlly  tbioiigh 
an  open  conntry.  grox-es  and  bi'lta  of  aapeu 
are  not  infW-qnent  tu  ila  vicinity.  The  loiigeeC 
atretvli  quite  witlioul  timber  is  tliat  known 
ai  tbe  Bait  plains,  about  thirty  miles  only  In 
widtb. 


Tbo  country  io  the  vicinity  of  CarlctOD, 
Prince  Albert,  aud  Duck  Lake,  is  rolling,  or 
characterized  by  low  hills  with  numerniis  and 
in  some  cases  extensive  groves  (-blutf*')  of 
wood.  The  settlement  h  of  a  scatterc<l  char- 
acter, but  for  the  «io«t  |Mirt  confined  to  the 
point  of  land  between  the  two  branelioH  of 
the  .^askatehewan.  tlic  total  pu|>ulatiou  being 
pixibiibly  nbotit  three  Itiousand. 

At  tbe  crossing  of  the  South  Saskatchewan, 
by  the  trail  from  Swift  Current  lo  Batllefoid, 
there  is  a  good  ferry*.  Thia  tmil.  to  wliiiin 
about  twenty  miles  of  Kattlefoi'd,  ie  entirely  des- 
titute of  wood.  Uatllcfuixl  wcia  at  one  lime 
selected  as  the  seat  ofgovenimcnt  of  tbe  Nortl)- 
west  territory,  but,  ainee  the  deiinite  location 
of  the  railway,  hns  beeu  abandoned  in  faror 
of  Itcgina.  Tlieiieaic  stcmtei'cd  .•teuIementB  of 
half-breeds  and  whites  in  tlic  neigbl>orhood, 
and  several  Cree  tndian  reserves.  The  tr«l 
from  Calgary  to  Kilmonton  crosses  the  Bow, 
Red  Deer,  and  Knttlc  livers,  and  aeveral 
smaller  streams  flowing  from  the  foot-hills  ami 
mountains.  Ferries  exist  where  nenesKary:  and, 
should  tbese  not  be  deatroyeii,  a  rai>id  advance 
by  this  ivute  would  be  easy.  For  sisty  lailec 
there  is  no  wood  on  this  trail :  tx-yood  IhaX 
point  timber  is  abundant.  Eilmotiton  is  a 
somewhat  ini|»oiniint  centre,  with  a  number  of 
little  aetllemeiits  of  whites  and  balf-lnectls  sob- 
sidiary  to  it.  Geobuk  M.  Dawsox. 


TRE  GtOW-LAitP. 


It  was  stated  nut  long  ago  that  tbe  number  U 
I ticaii descent  liuiiin  In  ihia  countrr  aloiie  la  urer  oi« 
Umidrnil  tlionnnnd.  Kii-vli  a  succeM  an  this  warnat* 
Agl^liepat  lh«lil>tory  of  llie  l^mp,  whicli  is  kivvo  tv 
A,  ii^lyl  in  tho  London  eiretrieal  rtrleve. 

Wliile  111*  arc-lam )i  eiiiit«tw*iity-twoh«ndreiI  «a- 
(llr-li^ht  pT  hanii<']H>wrr,  niid  tb«  jtluw-Iamp  px* 
bill  a  huridreii  and  [weni]r.  It  Is  the  poBtlbiUtjr  of  to 
re<lucing  the  li|;ht  to  u  iiiinlinum  that  has  bruuglit 
iho  UHerBysIrm  forward;  for, Kllliuueb  it  islruetksl 
lilt  an>llg]U  niny  be  ronilden-il  rspatilt;  i>t  a  dlvlrim 
into  lanipaot  liit^naitleti  v^ryhig  frmn  twenty  to  ten 
ffiu-ll.imm.  tlialiiiliiimiiai  is  In  many  eaica,  etpcelall; 
foriiomeiiiir  (>iir|H»es,  a  great  deal  too  high,  whtM 
th«  regulating  appnratua  taeipenitve. 

Uiit  two  fltib<lanc«<  tire  known  which  poMCM  M>Cb 
properties  a*  are  indii|Ki>snblc  for  the  i^vdttctioa  of 
Ihe  i;Iow-light;  namely,  iiUili^um  and  It*  altoy  with 
iriillinn,  aii<],  «e<^»ri(lly,  carbon.  The  former  has  the 
adrantiKn,  thai,  when  tienln]  to  n')lUeIle^s.  It  don  aot 
CDmume  away  even  In  the  a)r;  liiil,  in  a  no  lesi 
Impnrlaiit  respect,  that  melal  In  far  behind  earbnn, 
for  it  1«  by  no  mram  capatile  of  siialklnlng  ^iicb  a 
degree  at  heat  wiUioui  fttdng;  ami  ihii  la  of  tIUI 
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InporUnee,  for  Uie  quantity  of  light  emlltMl  by  n 
gltrwln^  fub«Utnce  riUMi  In  %  tttot*  r*piil  proportioti 
thwi  111"  tniii)i«r«tur«  of  Uint  subilHiice. 

Ill  IKtS  wi:  iluil  Prvrvs^t'ir  J-ubtnl  v(  Uriutvls  v»,j- 
Ins  tbat  "  >  saiM  siHp  »f  ckrUiii  in  k  vacuiinu  usrd 
U  n  coiiiliictnr  of  a  current  uf  clcctrldiy.  wouJj  emit 
an  lnietii«,  flicd.  and  iluralile  Mglit."  DeCIuiiigj.  a 
(orin«r  pupil  nf  Jotninl,  ■eriiit  to  1iut«  inkrit  tbeM 
wonU  as  aJviM,  for  lio  comitmnecil  lila  etporlmontt 
111  that  lin«>  >Imi>U  liiim«-ll*t«l]r  afierwanl*.  About 
U)l>  tlitM>  an  Kiigll^liinan  nanied  MoWi>t  itlso  ma<l« 
an  iiican*lc»c«iit  tamp  In-  i»it)g  pliillnuio.  Do- 
Cliaii^'s  vxpvrlniMitB  Tiiilcd  becauM  tite  airlpi  of 
ga»«arboii  wlilch  hv  iuunI  becoinKillsUiiejcntKtil  1^  l>i« 
cumnt,  Hiiil,  lu  lib  i;)olit^!t  vm  not  prrforl))'  ex- 
baustffit  or  scaled,  Dip  carbon  gracluaJly  coniam«d 
away. 

About  Ibe  yrar  IS4^  J.  W.  Starr  nf  Cindniiatl 
«ninrMt  apon  a  llinroiicli  tliidy  of  ihp  light,  and 
fi>uiMt  ill  I'l^ab'-dy  a  iniiiiifi<.'viit  prcimolvr  uf  bin  [iluns. 
After  helping  Surr  iii  evcrj  wny,  IVabody  scut  btm 
to  Biiglatid  to  rxliit'it  lila  invcnllnii.  Before  ilari- 
Intt  uD  bli  voyiw^,  »larr  procured  liiiu»df  a  compan- 
ion itaacil  King,  a  »brew<]  man  ttt  )Hi>ii>a>t,  who 
ImiiMMltatsly  Inul  ii  lirs*  chandvlkr  coiistnictfil  with 
tw«tity-«lx  el»rtrlr  glow- lamps,  which  were  lo  aym- 
bollu  Che  *TM>>>of  th«  Union.  TUonovd  i[ii^«tttcl>(! 
was  gaaad  upon  by  lnr^«n>w<lt;  am]  Farailny,  after 
WitiMMJng  lb«  fx  peri  HI  en  Is,  oignifu-d  to  )il»  Aiii«ri<aD 
brother  elQutrician  bia  great  aatUfaclIuii  will)  the 
resull. 

SiKFT  died  on  ihe  ratnni  voyH::e.  and  King  patented 
Ota  lamp  In  Uia  uwti  nurnc.  This  patent  Maa  granted 
on  the  4ib  of  Nov*iinl>er,  l^.V  and  reft-ra  U)  '  a  ginw- 
InscarlKinilripIn  a  vacuum.'  Hut  with  th«  doath  of 
Starr  the  necesaary  fuiiJs  ceaa»d  to  flow,  and  in  a 
•hurt  tints  tb«  promising  glow-luup  wa>  conaiRned  to 
oblivion. 

A  very  ilniltar  fate  lisfell  the  ]n*»nilon»  of  tb« 
EiigltllimfU  tire«ii<!r  ami  Stalls,  who  pnK^iilKd,  In 
1M6C  nnolber  csrbon-ltiiDp.  Siarr  funneil  the  nrces- 
tkry  vacunin  by  iMlng  a  Itibe  thlrty-«ls  Indies  long, 
Blled  with  mercury;  liut  tbe  generaUon  of  electricllj 
wa«  a[  that  time  far  too  expensive,  although  na  re- 
gnrd*  the  clM>ni«M  of  Iha  light,  and  the  durability  of 
tb«  carliOD,  lb«  lamp  was  a  tucccoa. 

In  \^1i  I'etrie  pntpnieil  to  patient  the  iiic  of  Iridi- 
um, but  the  scarcity  of  that  metal  rendered  It  out  of 
Ihequeatiun.  In  ISJo  DeCLangy  resumed  his  stud- 
i&t  with  renewed  xeal,  occupying  UIiukK  with  Ihe 
coDBtructiou  of  a  lamp  in  wblob  plalUium  funned 
tbe  conductor,  and  in  l^-iS  patenter]  ii  riirreiil  reg- 
ulator which  enabled  lilm  tu  U4«  h\*  lamps  for  tbe 
illuminatlvn  of  tnlnci,  (ubmcrgcd  for  fluhliiB-pur- 
poses,  and  in  a  nautical  telegraph  system  l^y  which 
■Ignab  wirre  disjilnj-ed  from  Ibe  iiiaBt-iiead«  of  vcasela. 
TbS  platlnnm  wa.i  aubmitted  to  «  preparing  procuss 
of  eeptrailon,  being  maintained  heated  tor  some  time 
at  a  oiuilerate  degree  of  redness,  and  then  gradually 
raised  to  thai  degree  uf  heat  tu  which  ll  would  be 
afterwards  «ul>jxried  in  the  lamp. 

At  irvtervaU  of  ten  and  fifteen  years  after  Ifae  In- 
renlions  of  Starr  and  of  OeCbangy,  the  IncaiideMent 


lampwai  rsrived,  with  partial  aoeeess;  butltwasnot 
nnlil  Bdisnn  and  Kwin  put  their  shoutders  to  tfa« 
wheel  thai  a  perfect  and  pT»eti<-al  lamp  was  con- 
structed. 

Id  Iho  year  I8T3  fidlooii  was  Joimieylag  111  tb« 
RiKky  Mountains,  when  a  companion  awakened 
willilu  hlin  Ibe  ileslre  of  occupying  himself  with 
electric  lighting,  and  on  bin  return  to  Mcnio  Tnrk  he 
furnished  him««-ir  willi  lUe  iiei'psiary  apparatus. 
Like  DeChangj-.  he  iniagineil  ilinl  it  wciuM  be  oaster 
to  use  metal  than  carbon;  ami.  with  liir  abundant 
funds  furuMhed  bim  by  tbe  t^lison  electric- lighting 
Gompauy,  be  was  enabled  to  rirncli  alinu<l  every  snb- 
stancfl  which  his  fertile  brain  might  fusgc*!.  For 
Instance:  it  Is  nal*!  tlial  hb  atli-iitlon  was  called  lo 
thorium. —  a  luetJLl  parlicuUrtr  difUcuU  lo  fine:  and. 
when  a  inltieralustst  informed  liim  that  llif  re  wai  not 
a  hnlf-uuiice  of  ihiirlum  In  the  whole  HtiTUnry  of 
the  UiiitO'l  Srnlei,  Kdiivtn  called  up  one  of  Ills  suisi- 
auts.  and,  letttug  lilm  tliat  in  one  of  the  g»bl-mliisB 
of  the  nortl(-w«l  a  ({uantiiy  of  uioiiaHto  crystals 
{from  which  thorium  isextmcled)  bad  been  founi), 
gave  hlin  a  letter  of  credit,  with  iKstnictlons  !■>  bring 
him  In  Ibe  aliorieat  possible  time  a  hundred  pnunils 
of  tnonarlle.  In  :i  f<<w  wr^^lo  Ediuin  bad  tlic  inonn- 
rlie,  and  forthwith  began  hi«  «v|>erinienis.  But 
llindum  alto  failed;  and  ptaiinnm  was  again  tried. 
Ibi*  time  with  n  cirtaln  aniouKt  of  snct'ew. 

Meanwhile  iLe  dynamo-machine  and  ih<>  SitrcMgul 
air-pump  had  been  perfected.  An  EngJttbuiaii  iiw)e<l 
J.  W.  Bwan  now  obtained  faEr  rusults  with  a  RIament 
of  cliarrcil  cardliooLrd.  and  found  that  the  rapid  eon- 
sumpilon  and  cansei|ueni  brenking  of  the  glowing 
carliou  was  an  almost  Insuperable  Impediment  to  hi* 
siipp(?s*,  and  lin  al».i  finmd  lliat  tbe  timer  wall"  uf  his 
lamp  became  dnrki.'ned  by  a  deposit  of  some  kind. 
These  troubles  must  have  1>«en  of  a  mott  alarming 
character.  Hut  Swan  went  on,  and  olitained  the  co- 
operation of  a  Mr.  Slcam,  who  wssconBiiiertMlagrfiat 
amliorlty  as  regards  perfect  tncunm.  Kvidenlly  he 
also  fully  iindemtoiid  Ibai  tli-*  carbon  must  l>e  pre- 
viously lirnliKl  to  whileuf**  in  a  goiHl  vacuum:  and 
In  IS7T  be  sent  lo  Mr.  Slearn  a  'luanliiy  uf  carbon- 
lEed  cardboard  strips,  requesting  Ihal  they  be  moiinied 
hi  glass  bulbs,  subiequentiy  to  be  exbausleil  as  per- 
fectly as  poesiblo,  This  s>'ora*  to  hare  been  done 
with  ram  ability  by  raising  Ihe  carbon  to  a  T«ry  high 
drKn-c  of  hcnt  by  means  of  an  electric  current,  which 
set  free  ltKgasc4  It  contained,  and  af Wtwania  remoTn4 
them.  The  ends  of  tb«  Alamcnts  were  also  made 
ilik-ker;  anti  when  tlie  conn  eel  ions  were  made  good, 
and  tho  vai'iium  tufltcipni,  the  glats  bulb  containing 
the  glowing  carbiin  illd  not  blacken,  aiid  the  cun- 
sumption  «{  tbe  flUmetit  wa<  Inftnite^imally  small. 
Tbcro  only  rcmalTind  to  mativ  tbo  lamp  mechanically 
perfect:  and  In  1S"S Swan  publicly fahibited  bU  glow- 
lamp,  which  i^v&eMtA  all  tbe  cascotlal  cbaracterittics 
(if  that  ill  u>«  ai  present.  In  the  same  ycsr  Edison 
discarded  nietnls.  ami  followed  in  the  fooL^leps  of  the 
carbon  men.  Heine  faresiaI1i>il  by  Swan,  Mr.  Kdlson 
could  not  use  cotton  thread  In  bis  lamp,  and,  afinr  a 
ii>!>7  series  of  experiments,  d<H;idcd  upon  the  tiw  of 
filament*  made  out  of  a  species  of  bamboo. 
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A    TYPHOOlf  IN  SICIIY. 

Ik  tbe  early  marnlng  of  tlie  7tli  of  October,  1884, 
Etna  wu  •neii  lo  ha  toven.il  with  n  inAnlln  of  rloiidi, 
which  ipr<»u)  ibcBiR^lvcfl  in  n  north-west  direction. 
At  ciKht  o'clock  lli«re  wu  a  bsTUraelric  deproMloii 
thiouK^out  the  wIk>1«  wotuni  part  of  Sicily,  ihc  mer- 
cury falliiis  two  milliiiLoCrcii.  During  the  typhoon, 
which  l>egsn  at  about  noon,  Iho  barometer  r«gilterc() 
7S1,1  m[llii»<<lres,  whtir^oi  in  the  iiiurniDtt  xl  iiiiii! 
o'cloi'k  ii  Rti'Mxl  M  7<tl>  millimdln)".  Tli<ii  iionnal 
ftven^e  Is  7fi2-&  ml  III  moires.  The  theniiotneter  at 
nin«  o'clock  «ru  21.9°  C,  and  during  Ihe  sLorm  wmt 
tip  •lightly,    TheraCbtive  humidily  at  iiln«  una  0.7H, 


Uirown  throuEli  ft  trfnilow  tO  mMrci  from  the  ground. 
wliil«  another  pierced  a  house  like  a  bulleL 


m^'t' 


CREEPING    OF   RAILS. 

Ir  hu  been  obaenred  liy  Urase  haring  cU 
rHtlroail-ira(-ka,  thai  )»  aoine  plac«t  thv  rails  morvl 
biiSltiulinally.  or  'c?r«ep.*  On  doubl^-iracked  Uam 
Lliti  n[l«  tend  to  mov^^  In  ibe  ilireciion  of  the  tnBe: 
but  on  ftlngli! -trucked  rouU  the  alternating  dfrMtton 
of  the  train*  will  naturally  &ealraiii«  tlil*  t^itdaoey. 
Aguin:  on  ton^  incline*  or  grades  the  track  nay 
cr«ep  down  hilt,  —  a  phenomenon  whldi  it 
rnaflonuhly  ailrlbuted  to  expansion  and  con- 
traction frcjiu  kuccensire  chaugna  of  iMnpcn^ 
(ure,  tlie  rait*  ailpplug  in  lite  dlrvction  of  itwt 
roniatance ;  that  in.  expanding  down  hlli,  and 
conlrarting  up  bill.  In  botii  ca»ei  there  b 
geiMrally  lULIt  difficulty  in  arr«ilin^  lh«  tnore- 
tnent  by  driving  *pik<=i  into  thri  tir*  through 
the  ntHchee  prorid«d  for  thb  pur^Kwe.  dtber 
in  ihe  rail-flancci  aL  vr  near  tlidr  ends,  or  In 
tliu  angl*!  spltcv-han  »n  coiiimnnly  nscd  at 
jnlni*.  The  rati  ofton  cxeru  confldenbi* 
force  against  tliese  splkea  or  bolts,  sod  hM 
been  known,  In  lome  initsiiecs,  lo  panlally 
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but  at  noon  had  rlaeii  to  0.8S.  At  elgTit 
o'clock  tiic  wind  wai  from  cast-north-cait, 
hioiriog  geoUy,  and  al  noon  wan  from  the 
souih-«asL  At  l^-W.  near  the  I'uno  pnr- 
IMT,  IS  klloraniret  fmm  Catana.  n  ilwrb  rioud 
in  th*  form  nf  a  ipout  vaa  i««n  to  form. 
The  ntlary  niovcruoil  wxt  op]x>»ite  that  iil 
the  hand*  of  n  watcii.  and  tlie  ipout  trar- 
ollod  acrOM  Ihe  C'>uiitry  from  wcst-ioulh- 
WWt  lo  oaat-somli-vant  at  tlio  ratft  of  i»  kilo- 
m«tm  (IT  in!te»l  pt-r  hour.  It  fr«c]ucutly 
ntlii^i]  liseU  n)>ovi>  (lie  jcround  forsoine  mo 
m«nu.  aibd  then  again  tmicbed  the  land  to 
complete  Its  (lefiBtiiilan.  Wh«n  near  Ognl- 
na.  It  left  the  land  and  mtnt  to  leo.  wh«r«  It  (tied  out. 
Th*  noUo  produced  l>y  thontorm  lias  txxiii  ciimparod 
Iv  that  caiiiKd  by  many  trains  uf  cais  passing  oror 
an  iron  liridse  U  high  ape«d.  Therr  were  very  teir 
fioshct  of  liEhtnine,  and  only  two  reports  iif  thuniU'r 
loud  enough  lo  be  heard  above  the  stomi.  Hail- 
alone*  of  great  aize  fell  on  the  northern  border  «( 
dCTatlalion,  cauniiiK  much  ilamn^t.  They  were  very 
rough,  and  aoine  were  a*  iiirgi>  aa  oranges.  One 
weighed  3)0  grams.  Tlio  eon«  of  greatott  devasta- 
tion waa  about  '2^  kilometrea  in  length  (not  iiicliid- 
lug  the  i  kitomctro  at  »ca},  with  n  brexltb  of  330 
tnelrea.  Twenty-acvcn  infaubltanl*  were  killed,  and 
five  hundred  wounded.  Many  houaea  were  destroyed, 
traea  torn  up  by  their  roots  and  carrieii  away,  and 
In  one  pliee  a  pl«co  nf  lava  weighing  8  kllogrnntt  was 


arracT*  or  ins  tt^hook  im  i  fatak*  ouv«-UAni>a)r. 
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cut  or  aliear  thetn  off,     T1i«  thrust  Is  roaialsd 

brtlloat  111  which  the  tie*  are  bedded. 

A  euri.iui  initance  of  rall-ereeplng.  wbJeh  It  Isdifl- 
cult  to  explain,  was  siren  in  the  Kaiimad  ytutUc, 
IVc.  5,  inm.  where  it  is  staled,  that  ou  a  piece  ofsllh 
glv.  Li-ark  i>ii  the  Ne  ir- York  ami  Xew-England  rallnMd 
ne;ir  Hartford.  Conn.,  a  part  of  which  waa  i«Tel,  and 
the  real  on  a  grade  of  twenty  feet  per  mile,  with  an 
ciIUhI  niiraher  of  trains  each  way,  oiw  rail  mured 
down  hill  flre  feet  and  one  Inch  in  the  eimrwn  of 
year,  nnd  th«  other  moved  elghlc«n  Incbe*  in  Ibi 
reverse  dlreetlon.  It  haa  been  stiggeaied  that  tht' 
aptkoi  ia  the  two  end>  «(  the  lies  or  steeper*  nuy  oOl' 
have  been  properly  alternated,  thus  allowing  the  tlM 
txi  tuni  borUonially  front  tbe  correct  position  at 
anglea  lo  the  rails. 
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ThAt  the  elutic  lieldiriK  of  ihe  bftllott  tinilcrth« 
vnt\ng  loAdi,  Kni]  the  slight  rocking  of  the  ties.  &b- 
■orb  or  reabl  Ihe  creeping  (oree.  would  appesr  (rom 
the  fact  that  Uie  taiide^ncy  to  enstp  U  mo*t  pn>- 
tiounc«il  where  th^  nuppnrta  nnilor  thn  lullt  nm  hold 
rfgidlf,  ±*  in  bridgM.  On  the  Uarritbuif  bri<)g«, 
Ov«t-  tliQ  Susquehaiitift,  Ihe  PviusylvanU  couipaiiy 
encounlensi  ihis  diflicullr,  but  aiTr*ic<l  the  ino\'c- 
Dent  b]r  sritkca  lhro(i;ch  the  angle-spllccs  at  joinu. 
OoiheSt.  Loula  arched  brfilge,  uid  It*  tiut  approach, 
there  is  funiiil  a  iiioU  n-innrkHbltt  example  of  cr«e|>> 
In^  raila.  Prof.  J.  B.  Johnson,  In  a  paper  rirad  before 
the  Eni^neer*'  club  of  St.  Loult,'  dlacuues  this  cue 

Iai  l«ngtb,  and  oHere  an  eaplanalloii. 
The  bridge  propi-r  ia  1,600 fvet  lone;;  thn  eiut  ap- 
prOKb.  a  ferici  of  ihorL  girdon  on  Iroa  columns,  It 
i,K)  feet  long,  wtlh  a  (;raile  rlHliig  tnwanla  the  hdilge 
of  eishtjr  fnet  per  inlk;  tn>th  iirt-  ilniililif-tracki-d. 
A>  It  wu  tboiij^t  by  thnsa  in  chance  o(  the  brMiTP 
that  rasteolngf  at  ftequeul  tuterrala,  to  reiisl  the 
tnorement,  would  bi'lng  too  great  a  strain  upon  the 
J  stmctnre,  Ihe  alteropt  wta  made  to  realraln  the  raiU 
by  holding  ih«m  finnly  ftl  isolated  point*  dome  dik- 
taiice  g^iMrt,  with  the  result  that  tpikes,  bulls,  and 
aplke-bnrs  were  slivand  vff  or  toni  apart.  After  the 
'  failurftof  attempts  to  arrest  the  creeping,  the-  track 
■  was  cut  at  tbe  two  abitimenti  and  at  the  eait  end 
W  at  th«  eaai  approach.  The  liitin  uf  ei^hl  men  (Tive 
by  daj,  and  ihrre  hy  night)  is  >iate>l  to  Ihi  inrgely 
ncenpled  in  changing  mUs  nl  tliest'  p'tinta.  Where 
Che  opeiilngt  are  enlarging,  thart  pieces  of  rail  are 
tAken  out,  and  Ion ^r  one*  put  !n  Ibeir  place:  where 
Ehtt  opening*  are  clusinu  up.  ihc  process  is  reTeraed. 
Kacb  operation  U  performed  many  limes  a  day.  and 
II  careful  rvoord  in  kept,  from  wlili'h  ihn  foUowing 
facta  were  oblaiticil:  I  lie  north  track,  niicn  carrj'- 
lug  an  annual  wettu-anl  iralllc  of  about  .^mi.OOU 
ton*,  niuTud  weit  on  the  appnmch  and  u[t-{(radc  41)1 
fMt  in  ayear,  and  on  Ibc  bndgu  moved  'JM  feet;  llie 
MOtb  traek,  under  an  eiuiwaM  tmlHc  of  'l,)4)7,UU0 
ton*,  crept  v.\*t  414  feet  on  the  iippronub,  and  '^)D 
feet  on  tbe  bridfi?.  In  the  same  time  The  nioTemeat 
Mcb  way  on  the  bridge  was  proponiunal  to  the  Lon> 
nage;  and  the  difTerence  uii  tlie  a;ipriitich  wai  donbt- 
let*  due  to  the  gnsile.  u*  ihi^  cliitngr-i  <if  tein|>t-r»Lurc 
wotild  produce  a  filippinz  down  hill,  as  previously 

t  Stated. 
Piofcuor  Johniau  cites  some  explanation!  of  thti 
case  that  have  been  given:  vie.,  the  Stepping  of 
trains  on  lfa«  bridge;  tlie  deflecllon  of  the  bridge 
Itoclf  by  the  weight  of  the  train ;  Uic  di.ilortlmi  of  the 
arch,  ae  a  tnin  cnLi-ra  a  span,  by  \Us  ciirrc  liecomlng 
leu  convex  on  the  loadcil  portion,  and  more  conrcx 
on  OiG  nnloailcd  side,  with  a  revenalof  the  distor- 
tion u  tbe  ualn  [laMei  over  iiml  ulT  the  span,  the 
arch  thn*  xlipping  under  the  rnili;  niul,  finitlly,  the 
•laMJe  rolling-<int  and  rvcorijry  of  the  rail*  under 
•OCOeMlve  wheel),  as  we  may  Imagine  a  strip  of  rub- 
ber to  move  as  a  roller  Is  passed  over  it.  He  does 
aot  think,  bowercr,  that  these  causes  arc  sufficient 
to  MGOHUl  tor  so  great  a  tnovcmenl,  and,  in  oiplaln- 

s  Jontnal  of  Um  ^•■aclallan  of  •a)(ln»vitn(  soclMm.  Ku*md> 
ter,  int. 


ing  his  tbeory,  nflfer^  a  preliminary  illnstnlion.  Su^ 
pose  a  Kpan  of  »  bridge  to  hare  suppuns  exactly 
aJike.  such  aa  ilidlDg  surfaces,  at  the  ends  ot  the 
bottom  chord,  and  a  train  to  enter  upon  IL  Tbe 
bottom  chord  i*  *Lretcl)ed  by  the  ortion  of  tlte  toad, 
and,  as  the  end  where  Uic  engine  enLdrs  1*  held  fast 
bj  the  added  weticbl,  tbe  other  end  must  slip  on  Its 
support  ill  the  direction  of  the  train  nLorenient,  As 
tbe  cars  pass  off  st  this  taller  end,  and  hold  it  fvt, 
the  lower  choni  shortens,  and  recovers  Itself  at  the 
flrst  bearing  by  slippini;  towards  Uik  train.  Thus  the 
bridge  crerpi  in  the  dirvctioD  of  Lho  moving  train. 
It  the  points  uf  support  were  uiid«r  the  nppor  chord, 
the  direeilou  of  tbia  eT««plng  would  be  r«vers«d. 
When  r»llers  are  placed  underone  eiul,  and  tbe  other 
t*  ADcliored  fast,  tbo  slip  and  recovery  Ulte  placo  on 
tbe  rollers,  and  no  creeping  results. 

He  notes  that  between  the  tnicks  of  every  car  the 
rail  spring*  np  fmm  thn  s'ip;>ort  an  appreciable  dis- 
tance, by  reason  of  the  etostlcliy  of  U*  bearing*,  and 
tbsl.  when  iiressed  d»wn  by  the  |iassago  of  the  reiar 
truck,  any  marked  point  on  It  has  advaneod  s  snail 
distance.  A  wafe-motion  of  the  rjiil  may  be  p*r- 
ceived  In  advance  of  every  wheel,  and  an  increment 
of  forward  movcnieni  every  time  a  wheel  paseca. 
Tlic  more  cars,  the  more  movement  for  any  train. 
The  rail  moves  across  ibe  bililgc  by  reason  ol  Use 
extension  under  dexure  uf  the  flange  on  whlcb  tr 
rosts.  In  proof  of  hi*  pt)«iti(>ii,  lie*lione<l,  byantode) 
over  which  a  losdod  wh^el  was  mllcd,  that  a  rail 
Supported  by  the  bottom  flange  will  creep  forwards, 
and  that  the  S4me  rail,  when  supported  by  its  head, 
will  creep  baclcwards:  and  hence  bo  argues  thai 
some  point  of  support  between  tbe  bea«l  and  tb« 
bottom  flange  may  be  found,  fur  which  tbe  tendency 
to  creep  shall  Iw  leru. 


THE  PATRIARCHAL  THEORY. 

Is  1861,  Sir  Henr>'  Maine's  work  on  ■  An- 
cient law*  was  puhlisbed.  lo  that  work  he 
clenrly  set  fortli  llie  ira|>ortAncc  of  ■  legal 
fictions  '  in  thv  development  of  instituUoiu. 
In  this  rospec-t.  bia  work  will  rvm^ii  as  a  per- 
niniient  Miiilribution  to  ihc  »cieni;i*  of  ttociely. 
In  (lie  !«aiiu-  lrnn.tis<H  be  m.^<1e  nn  4-.i:|io8ilioii  of 
the  pntrinrclml  theory  of  the  origin  of  sotdeiv, 
which  hati  long  Ih-ou  bold  hy  a  claes  of  writci^ 
in  Europe.     In  his  intruducdon  he  nay*, — 

"  Tbia  evidence  cslablislies  that  view  of  tliA 
mcft  which  is  known  aa  the  imtriarchiil  theory. 
This  Uicory  in  bnaed  on  the  scriplurnl  bistory 
of  tlie  Ilebi^w  pati'iarclts.  All  known  societies 
were  originally  organized  on  Ibis  model.  Tbo 
oldest  lunle  part-ui  is  ulisobitely  supreme  in  bin 
lioiiHvliold.  His  doininion  extends  lu  life  and 
death,  and  in  aa  unqualiRed  over  bis  children 

Thi  patriarrhal  Uteorf.  Uucil  on  tbn  papers  of  i^  Ul« 
John  ftrfuaou  UcLfitnkn.  EdIWJ  *n>t  o«npl«tMl  by  lH>]iALn 
KcUiaH«a.    LiMitoa,  JTofnU'en,  tsst.    IS-jttp.    r. 
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as  over  his  slaves.  The  flocks  (in<l  licHa  of 
Ihe  chtUlnm  are  the  flocks  aiiO  h<<nts  of  Ibe 
father.  Thosfl  he  holds  in  a  representative 
rather  than  in  a  proprietary  character." 

Stil>seqiieiill.v  '  Vil I agc-comm unities  in  the 
cast  iind  west,"  '  L«cHircs  on  Iho  uai-\y  history 
of  itistitutioiiJt,'  and  '  Disacrtatioaa  aa  early 
law  and  cu.stom.'  were  |>nhlif)her),  til  which 
Maine  still  lulvocated  the  jintririrchid  tlicory. 
Arguments  for  lliis  supposed  oiigiii  of  society 
wtrc  dori^wl  firom  the  hiBtoiy  of  the  Romani). 
Greeks,  Hindoos,  Celts,  Teutons,  SLavoninDH. 
and  ]lcbrews. 

Ill  \SGH  the  Siuilluwiiinn  institution  pnhhahed 
Morgan's  great  work  ou  '  SyBteras  of  oousau- 
gutnity  nnd  ulliDiry  of  the  hutnan  family;' 
and  in  ltj7T  his  work  on  'AiiL-ivnt  society' 
nppcnrcd.  \n  thi-Ke.  mid  in  mtscL-llnneous 
articles  |nib)tijhei3  in  the  n>vii>wH,  Morj^aii 
clearly  and  fully  established  the  existence  of 
more  [irirnitLvc  forrnn  of  social  orgnnizallon 
than  those  nxliihileil  in  the  Serlpunv*  iiiu!  early 
Soman  history.  Thus  the  piitriarfbal  theory 
fell  to  the  ground.  Morgan's  investigations 
extended  far  and  wide  among  tlie  tower  tribes 
of  mankind,  and  his  work  aUogcther  constitulod 
a  m^slerpieee  of  inductive  research. 

lint  we  now  know  that  lloigan's  work  had 
one  blemish.  .Seeing  that  the  growth  of  family 
insttlutioiiA,  which  L*oii9litutu  u  lai-gu  part  of 
primitivu  socioloj^y.  was  in  the  main  toward 
a  higher  state  of  society  as  measured  by 
the  standard  of  civilized  ethics,  he  accredited 
anvage  iwoples  with  modern  opinions  relating 
to  phyMoIugy,  and  with  a  htgh  dogree  of  moral 
purity,  and  held  that  the  growth  of  iDslitutions 
was  due  to  a  conscious  cfTort  at  reform,  While, 
therefore.  Morgan's  theory  of  the  strnctiire  of 
primitive  society  was  established  on  abundant 
fkcts,  his  theory  of  the  origin  of  this  structure 
and  tlie  cause  of  its  development  was  unsound. 
Thus  it  occurred  that  a  theory  of  the  structure 
of  society  rvsliiig  ui>un  an  inductile  basis  was 
to  some  extent  discreditetl  because  of  a  priori 
theories  of  social  and  moral  refomi.  Induc- 
tive condusioiia  suCfei'Cil  hy  reason  of  their 
associatioD  with  deductive  errors.  For  these 
reasons  certain  scholars  in  Europe,  nud  espe- 
cially in  Knglaud,  have  to  some  e.\tent  ignoi-ed 
Morgan,  and  have  gone  on  to  re-allirm  and 
elaborate  the  patriarehnl  theory.  Chief  among 
tbeao  is  Sir  Henry  Maine. 

.1.  F.  Mcl'Cnnan,  the  author  of  '  Primitive 
marriage, '  nnd  other  works  on  tril>al  society, 
collected  a  groat  body  of  facts  relating  to 
marriage  by  cBptun-,  and  the  interesting  for- 
malities which  Bn|ier«-ene  upon  that  institulion^ 
and  from  them  deduced  the  theory  of  exogamy 


and  endogamy,  by  which  he  chusificil  tlie  trilwa 
of  mankind  into  exogainous  and  endugamons, 
and  tliiia  failed  to  discover  that  exogamy  sod 
endogamy  are  oorrclallve  parts  of  t4ie  same  io- 
stimtion.  McLenii:m  was  evMently  dealing 
with  facts  more  primitive  than  those  with  which 
Maine  was  dealing,  and,  soon  discoveriitg  tbc 
errors  into  which  Nir  Henry  had  fallen  in  his 
pnti-iarcliul  theory,  he  finally  commenced  lite 
prepanUion  of  a  crilictd  treatise  on  that  subject, 
pmhahly  for  the  purpaseof  cleariiijj  tlicgronm] 
for  the  more  elaborate  treatment  of  his  theon' 
of  man'iagc  and  concomitant  theories  of  tribal 
kinship.  He  died  before  his  work  was  com- 
pleted. His  bi-Qiher.  Donald  Mcl.*unan.  Itas 
taken  up  the  stibjnct,  and  e<Iiled  the  papers, 
addinjr  new  malcriul.  The  book  which  we  now 
have  before  us  is  the  rL-T^nlt,  aud  is  a  very  lim> 
piece  of  destruclive  crilicisni.  The  entire  Dehl 
ucciipled  by  Sir  Henry  Maine  is  reviewed) ;  ai>d 
ihc  fads  fi-oin  Aryan  and  Siemiiic  history  are 
earefully  cxamineti,  nnd  shown  to  be  (initeoon. 
tradictoiy  of  Maine's  theory.  IK-  shows, 
further,  that  the  purticiilav  form  of  palriarvhy 
discovered  among  the  Romans,  nnd  which 
Maine  claimed  to  have  been  the  untvci-sal  form, 
waft  cxcoplionnl,  and  that  the  Itotuan  tribes 
presented  the  sole  instance.  To  American 
anthropologists  this  work  may  seem  one  of 
supcven)};alion  :  but  it  will  serve  a  gCKxl  puq)ose 
by  clearing  the  ground  of  false  lbw>ni>s  which 
have  had  deep  root,  and  have  been  rontinnally 
springing  np  to  choke  the  growth  of  aoundirr 
doctrines. 

In  this  new  book  hy  the  UoLciinnn  hrotlien, 
the  destructive  part  is  muvh  moi-o  sailsfaclory 
than  the  constnictive :  in  fact,  the  critieal 
[wrtion  U  somewhat  marred  by  crroiMoa 
theories  relating  to  primitive  marriage,  and  b; 
some  strange  bhinders  relating  to  kinship, — 
blunders  common  to  many  writers  on  soelolc^. 

It  seems  probable  that  a  form  of  social 
organization  based  upon  communal  marriage 
was  primordial ;  but,  be  that  as  it  may.  it 
must  here  be  TK'glected.  It  has  been  estab* 
lishcd  that  n  very  early  form  of  society  «M 
based  upon  kinship,  aud  thnt  kinship  was  used 
to  orgajiize  peoples  into  {"roups  of  different 
orders.  In  the  very  simplest  form,  there  ti 
always  a  larger  group  including  two  or  mora 
Biiinller  groups.  In  this  grouping,  kinship  of 
one  kind  is  used  to  combine  the  individuals  of 
n  smaller  group  into  a  minor  botly  politic,  and 
kinship  of  another  kind  to  comliine  the  groups 
into  the  larger  body  politic.  Thns  the  groop 
in  its  vnrions  orders  depends  utwn  ihc  recog- 
nition of  dilferent  kinds  of  kinship.  To  make 
this    plain,  it   becomes    neccssaiy   to    defiM 
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tbe  kinds  of  biosUip  recogotzecl  lo  pritoitire 
wclecy.  Firat.  tlicn,  kinship  b;cous»ngiiiiiit.v 
mud kinsbip  by  ftffinilj' ore  clearly  dUtingiiSsbvd. 
Then  kinship  by  consanguinity,  or  ^  co^ntion,* 
as  desigtiated  id  llQmnii  law,  is  divided  into 
parUi.  The  oomsr^int^al  kindred  of  any 
given  (wrson  may  eonetitutc  a  Inrge  hody. 
There  rosy  bo  selected  from  this  body  all  of 
those  [lersoQs  wbo&c  kiniihip  max  he  trnced 
exchiHively  throitgh  mal{*Ji.  Siich  kinship  was 
callud  by  the  Uoni«tts  '  ngnutiun.'  utui  the 
bo<Iy  of  incltidiHl  kindred,  ■agnates.'  I-'rom 
the  SBiee  body  of  cognates  there  may  be  ac' 
leetetl  all  tho»c  trliu  cnii  truce  tJieir  kiu^hip 
exduitively  through  feiualv^.  Let  such  kiuship 
be  terme<l 'enation.'  and  the  body  tluia  con- 
stituted, '  euatcs.'  The  agnates  ami  euat«s 
together  constitute  but  n  part  of  tlie  whole 
body  of  coasaiiguinei  or  cognates.  In  nil 
tribal  society,  either  the  ti^ales  or  tiie  oiiates 
aie  clearly  distingaiahed  from  the  other  rog- 
nat«s,  and  or^anixcd  into  a  body  politic,  itsnnlly 
called  lh«  cinn  or  picns. 

Maine  holds  in  that  primitive  society  agna- 
tion was  the  only  kinship  recogniTcd,  and 
that  cnation  is  an  accidental  and  infircquent 
derivative :  thiit  the  trite  course  of  kinxhip 
development  is  from  agnation  to  cognation. 
McLennan  hohis  tluit  in  primitive  society 
eaation  only  wtu»  known  ;  that  iignatiou  is  an 
aocidental  nnd  iufre<]iiL'nt  di!riv:ilivL>:  :ind  th»l 
the  ITU'S  course  of  evolution  iu  from  enation 
to  c<^nation.  'i'hc  fact  is,  that  cognation, 
including  enation  nud  agtmtiou,  is  primitive ; 
that  \a,  that  no  »ucii.<ly  haa  yet  b(.'i>i]  dis- 
covered amo&g  the  eavu^fc  tribes  still  living 
on  the  globe,  or  in  reconled  history,  that 
has  not  recognized  cognation  in  itR  dilferent 
branches;  and  io  all  cases  ditTcrcnt  kinds  of 
kinship  hare  been  nacd  forditrercnborgamzing 
pnrpoae^. 

Id  th«  simplest  form  above  mentioned ,  where 
the  group  confltiUiling  iL  tril>ul  state  is  organ- 
beed  into  anb-gixiups,  sometimes  the  higher 
group  is  bound  uigelber  by  atlinity  nnd  general 
oognntioil.  while  the  ^luulier  group  has  a  kin- 
ship bond  of  eiiatiuii.  And,  again,  »ouietim(.>s 
the  higher  group  ia  bound  together  by  ulUnily 
and  geuenil  cogualiou,  while  the  smaller  group 
is  orgnuixi-d  on  agnation.  In  either  i-nse,  the 
tribnl  bond  is  althiity  with  co^'natioti :  nnd  In 
like  raauDer  the  clau  bond  in  cither  ttgiialion 
or  cniUion.  The  erideooe  tliat  cognation  has 
beeti  rccognliteil  in  all  tribal  [moplefl,  is  com- 
plete. Not  a  single  tribe  bus  yet  been  found 
10  ignore  it  in  its  social  organization ;  and,  in 
every  langaage  that  has  been  invpstignted,  kin- 
ship  terms    for  it  are  dutcovcred.     Th<?   real 


queaUoo,  therefore,  is  not  whether  agnation  or 
^nation  is  the  more  primitive,  but  whether  sg^ 
DiLtiv  kinship  or  enatic  kinship  was  the  tie  which 
hound  together  the  members  of  a  clan  or  smaller 
group  in  the  tribal  orgitniznlion.  Sir  Henry 
Maine  and  the  McT<cnnan  brotliors  alike  Imve 
failed  to  discover  tliis,  one  of  the  moat  patent 
facts  eonccrniiQ!  primitive  iostitutionH :  and 
this  failure  hiui  led  )>oth  parties  into  llie  moat 
radical  errors. 

There  is  another  institutional  principle  which 
seems  to  be  primortlial ;  at  any  rate,  it  is  every- 
where woven  into  primitive  ciistom-lnw.  This 
principle  will  here  he  called  'eldcr-nite.'  It 
would  scorn  that  primitive  men  in  thv  ssvage 
Btiite,  groping  for  some  means  to  jirevent  con- 
troversy and  secure  peace,  hit  upou  the  lery 
obvious  expt'dient  of  giving  authority  to 
the  elder;  so  that,  in  all  Iho  i-elaiions  of  life, 
superior  age  should  confer  authority. 

'ITicre  are  thus  two  primordial  principles  in 
early  law  :  the  flrst  is  that  kinship  by  afllnlly 
and  con*iingiiinity  is  the  bond  of  society  ;  and 
the  second  is  that  authority  inheres  in  the 
ekler.  These  two  principles  have  been  worked 
out  in  many  nnd  diverse  ways,  and  about  them 
have  gHthcred  many  legal  fictions ;  but  they 
were  priuiordini,  and  ha\-e  been  universal  down 
the  tvliole  course  of  history,  including  the 
highest  civiltJ^utioH  ;  ho  that  even  now  iiillntly 
»ud  t^un«angllinily,  both  :ign»tic  and  enatic, 
logelliLT  with  L'lder-rule,  still  continue,  —  the 
one  tiA  the  bond  of  the  civilized  family,  and  the 
other  AS  its  rule  of  iiuthrjrily.  Hut  the  history 
of  the  applicalion  uf  these  principles  is  long 
ojid  varied. 

The  Itoman  patriarchate  was  deSned  by 
agnation ;  atid  the  group  was  a  tiody  whose 
kinship  was  reckoned  only  through  mates,  and 
over  whom  the  ])Btriarch,  who  was  the  highest 
male  ascendant,  was  the  ruler.  ThlK  ruler  had 
despotic  power,  lie  ownod  hia  wife,  and  by 
IcHal  fiction  reckoned  her  as  the  elder  sister  of 
hilt  daughters.  lie  also  owned  his  sons,  and 
his  MiUit'  wives,  and  their  children,  and  was 
the  owner  or  custodian  of  all  ttic  property  be- 
longing lo  the  group.  This  is  ptUrui  p-nexUts. 
The  patriarchy,  therefore,  is  a  despotic  form 
of  elder-rule  exercised  by  the  eldest  asccmlauV 
OTCr  a  group  of  ngnatic  dc«cen<lants.  Uii  the 
death  of  the  patriarch,  the  group  wasdiemem- 
bered  into  as  many  parts  as  there  were  sons 
with  families.  The  jtatriaiThal  group,  there- 
fore, was  dissolved  and  re-organized  with  every 
passing  generation. 

There  is  another  form  of  elder-rule,  which 
I  shall  denominate  '  prcabiarehy,'  in  which  the 
ruler  is  the  oUlest  man  of  the  kinship  group, 
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whether  that  f^u))  b«'  agiuUc,  vnntic,  or 
oognatlc.  Sucb  a  group  does  not  iiecG««aril_v 
dissolve  on  the  death  of  the  roler,  for  the  nest 
yoanger  man  who  ia  tUe  oldest  of  tli«  groiii) 
tnk<>8  his  plnce.  The  group,  thcrcforo.  is  com- 
pArnttvely  pcniianoiit,  nni.)  tlioi-o  is  iio  iiiheionl 
necessity  for  Us  dissolution.  It  may  remain 
as  long  an  there  is  a  living  man  to  net  na  ruler. 
Pre«biarchy  has  widely  prevailed :  in  fact.  It 
«c«m8  to  he  primordial. 

The  patriartliy.  with  its  patria  poteatan,  a!i 
for  as  we  now  know,  was  confined  to  the 
Roman  tribes:  hut  the  pntnnrchy  without 
absolutiam  \tn»  l>ecii  much  more  widely  dia* 
trihuted.  and  il  has  probably  been  aasociated 
also  to  a  gi-eater  or  lesB  extent  with  preabiarchy. 
real  or  Qctitious ;  no  that  the  latter  has  fre- 
quently been  divided  into  |»ttrinrcliic8.  they 
being  iiubor(linnt«  grou[>8. 

Elaine  and  the  McLeanfiD  brotliera  seem 
not  to  recognixc  preabiarchy:  and  Maine, 
wherever  lie  diseovered  eridcnoea  of  it,  and 
also  wher*  be  discovered  evidences  of  any 
other  form  of  elder-rule,  presented  Ihcm  as 
proof  of  the  existence  of  the  patriarchy.  Had 
the  Mel-eanana  recognized  elder-nilc,  they 
oonid  Iiave  ma^U'  their  criticism  of  Maine  much 
more  effective.  As  it  ta,  lliey  have  auccess- 
Jblly  attacked  Maine's  tbeorj-  by  sh^jwing  that 
ptUria  pottatas  has  not  been  widely  sjireatl ; 
in  fact,  that  there  ia  no  evidence  of  its  e.'Ei^t- 
cnoe.  except  nmung  the  Kumany. 

Mainu  tti^o  base!)  hia  theory  of  the  primordial 
an*I  universal  patriarchy  u|>on  liis  theory  of 
agnnlion  ;  aud.  wherever  he  di*eoverR  a  rpoog- 
Ditton  of  agnation,  ho  holds  that  it  is  ovidcnc* 
of  the  patriarrhy  with  patria  potuittaa.  The 
McLeniians  show  that  agnation  is  not  tiic  only 
kind  of  Iclnship  recognized  in  tribal  society, 
hy  arraying  much  vvidcnou  of  tho  recognition 
oif  enaiion ;  but  they  tbenwelves  fall  into  the 
antipodal  error  of  HUpi>03ing  that  eaation  was 
the  only  kind  of  kinahip  recognised. 

Altogether  the  palriui-clial  theory  of  Maine 
has  been  sucwssfuUy  overthiuwn  in  the  work 
before  u»,  by  a  re-examination  of  the  very 
fscta  adduced  in  its  siipixirt;  and  we  owe  a 
debt  of  gratitude  to  the  authors  for  thetliorougb 
way  in  which  they  have  accomplished  their 
taak.  IC  now.  Sir  Henry  Maine  will  on  bin 
part  as  completely  overthrow  tlie  Mcl.ennan 
theory  of  exogamy  and  endogamy,  and  its  con- 
OOmilant  polyandry*,  the  ground  will  be  well 
cleared  for  the  development  of  a  sound  system 
of  sociology  upon  the  inductive  basis  estab- 
lished by  Morgan. 

Connected  with  this  theory  of  ihe  patriarchy 
14   Sponcor'a   ibeory    of  sneeatot^worsliip,  by 


which  he  aticoiintA  for  the  genesis  of  theism. 
—  a  theory  which  ignores  all  the  facts  of  BaTag« 
philosophy.  fitKla  an  ongic  foropiniooa  midway 
in  the  history  of  culture,  aod  accounts  for  latM' 
opinions  as  following  in  the  course  of  normal 
development,  and  fur  early  opinions  as  ilegm- 
eracics.  With  the  final  overthrow  of  the 
patrinrcbal  theory,  the  aaceslral  worship  theory 
iisfl  its  weiik  fonndntlon  entirely  removed.  A 
piece  of  good  destructive  criticism  here  would 
be  opportune. 

Spencer's  gho»t  theory  of  the  origin  of  a 
dnal  existence  has  long  been  overthrown  by 
Tylor's  grand  induction  denominated  'Ani- 
mism.' A  good  piece  of  destructive  criticiatii 
on  this  point  also  would  be  tamely. 

J.'W.    POWKU- 


LBSQUEREUX'S  CRETACEOUS  AND 

TERTIARY  FLORA. 

Tills  work  is  the  thini,  and  will  iindouhlclly 
be  the  laat,  of  the  ucries  of  final  reports  coD- 
tributed  by  this  author  to  the  publications  of 
the  U.8.  geological  survey  of  the  territories 
in  charge  of  Dr.  Hayden,  and  which  together 
constitute  a  tndy  great  and  enduring  monument 
to  the  fame  of  the  now  venerable  |>alcobotaniEt. 
The  first  of  these  volumes  appeared  in  1874, 
and  wa»  devoted  to  the  flora  of  the  Dakobs 
group,  the  only  cretaceous  flora  then  known  in 
tJie  west.  The  second,  a  tnrger  work,  came 
ont  in  I87'<,  and  was  called  Ihe  "Tertiary 
flora  ;'  but  more  than  half  of  it  was  taken  up 
with  species  of  the  Laramie  group,  hy  many 
regnwied  as  crelaceoas.  The  present  volatne 
is  in  the  nature  of  a  review  of  the  whole  field 
coveriHl  by  the  two  preceding,  bringing  the 
matter  down  to  date,  and  embraces  sMBe 
Pacific-slope  miocene  localities  in  addition. 

The  first  hnnftrcfl  and  twenty  pages  and 
eighteen  plates  are  devoted  to  a  revision  of  the 
flora  of  the  Dakota  group,  and  tlie  description 
and  illnalmtion  of  thirty-five  new  speciva  fiom 
that  formation.  At  the  close  of  this  dix-ision 
of  the  work,  the  niithnr  introduces  an  exhaus- 
tive tabic  of  distribution,  extending  it  to  em- 
brace the  entire  Ccnomanian  formatioa,  to 
which  he  assigns  the  Dakota  group,  as  well 
as  the  middle  cretaceous  of  Greenland.  He 
divides  the  Ccnomauian  of  Europe  into  thret 
groups  of  localities:  viz.,  I,  Moletein,  (Joed- 
linburg;  2,  Qaadersandstone,  IJarz, Bohemia; 

aikCri»ir(ioN'  te  UtfiMtljton  «/  Ukt  iMiMn  MnMarte. 
Avf  lU.  J%f  rrttavtmu  and  taUawf  JIami .  Kjr  Ljio  tM- 
^k-xanus.  it«port  of  Itw  V.0>  n«lDVlail  rstvcy  nt  Uw  tn- 
rICorln.    F.  V.  Hmydon.  U.S.  ffcokjclM  lu  rharea.      VuL  ilU. 
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jl,  Ni«dcrsclioon*,  Saxony,  Hungary.  .Soma  of 
tltesc  districts  are  exceedingly  vague ;  '  Qaa- 
dersanctatone,'  for  example.  Niedejuchoena 
i«  in  Saxony ;  and  Qti^dlitiburg  in  in  the  Hnrz 
disliict,  at  tlic  same  botiiion  as  Bliiiikcnburg, 
which  is  not  Ccnomnnian  at  all.  but  Scnoninn. 
From  all  IlieHo  sources  he  enumerates  H'2 
ftpecics, — a  Dnmbcr  which  is  stilt  loo  smnll. 
'rhv  Dakota  group  alonu  ruriiiolicii  195i>pvoic:t. 

The  secoml  dtviiion  of  the  work  relates  to 
the  Laramie  group,  but  does  not  review  its 
fiora.  Some  duxcii  aijdttions  to  it,  made  iiy 
Mr.  Lakes  at  Oolden.  Col.,  arc  described,  %ix 
of  which  are  new  s[»e<.'iC8.  Mr.  Lpsquerwux 
here  discusses  again  the  geolo^cat  ]>o»ition  of 
Uiis  group,  and,  wliile  Btlll  inmsling  upon  Its 
eocene  charoctor,  admits  that  iu  flora  re- 
sembles that  of  the  travertines  of  Suzanne  in 
tbe  Paris  basin,  hut  which  are  Icnowu  to  lie 
coasidcrably  lower  than  the  coarse  limestone 
and  Ufniitcfl  that  prevail  iu  that  district.  In 
his  table  of  diBtributioJi  he  only  enumerates 
207Bpeeies;  but  the  reason  for  this  paucity 
U  bis  failure  to  recognize  as  Laramie  the 
plants  described  from  the  Foit-Unioii  group, 
—  the  u|)per  Missouri  niid  lower  YcLIowtitOQC 
region,  and  the  lla<l  lands  of  Dakota. 

Tlte  thinl  division  of  the  work  oonsbta  of 
an  exhauHtivo  survey  of  the  flora  of  the  Green* 
River  group;  and.  us  this  had  uot  previously 
been  done,  it  forms  altogetlier  the  most  valu- 
able part  of  the  treatise.  Since  the  appear- 
ance of  the  '  Tertiary  flora,'  n  Inrgc  nmountof 
material  from  this  formation  had  accumulated 
in  the  author's  handa.  out  of  which  he  obtained 
no  loiis  than  ninety  new  apecips.  The  most 
fertile  ^outtx  of  this  matcrinl  was  the  smi4U 
locality  in  South  I'nrk,  Col.,  known  as  Floris- 
sant, from  which,  in  a  light  volcanic  ash.  also 
containing  insect- re  mains,  an  immense  number 
of  beautifully  preserved  specimens  of  fuasil 
planta  have  been  derived.  The  other  principal 
IocaUtie«  grouped  under  the  general  desigua- 
tlon  of  *  (ireen-Uiver  group,'  are  thow;  of 
Green-River  Station  »nd  Alkali-Slage  Station, 
Wyoming;  Elko  Stntion,  Xov.  ;  mid  n  pluee 
reported  as  in  '  Randolph  county.'  As  to  thia 
lasL,  as  there  appears  to  be  no  Randolph 
county  tn  any  western  territorj*,  it  is  probable 
that  Randolph  courthouse.  Rich  county,  Utah, 
t«  meant,  which  is  the  same  as  is  otherwise 
known  as  Beirs  Fish-Cliff,  where  fine  speci- 
mens of  palm  leaven  and  other  fos.<!il  ]i!atila 
arc  found.  The  locality  culk-d  Uiirrers  Springs 
is  also  here  referred  to  the  G  reen-River  group, 
although  it  appears  in  the  prec«ding  table  aa 
belonging  to  the  Lnramie  group.  This  is  coD- 
niitiag,  to  say  tliv  least. 


We  have  not  space  (o  ahoir  bowite 
of  these  several  localitica  ara  Oorrelsted  by  tliA 

author ;  but  the  occurrence  of  identical  aod 
wholly  cbaraetenstic  spoeies  in  iwveral  of  them 
accms  to  establish  their  K'^'t>l'^'t?'*l  synchrony 
with  considerable  certainty.  This  formation 
is  DOW  commonly  regarded  as  eocene  :  but  Mr. 
Lciqucrcux,  led,  ns  in  the  case  of  the  Lanttnie, 
by  the  oflinilics  of  the  lloru  with  that  uf  Kurope, 
insists  upon  placing  it  somewhat  higher,  and 
calls  it '  oligocene.' 

The  remainder  of  the  work  is  devoted  to 
what  is  called  the  '  mioeenv  flora.'  So  far  as 
tie  localities  on  the  Pacific  sloiw  (Chalk  Bluffs 
and  Corial  Holtorr,  Cal. ;  John  l>ay  valley. 
Ore. :  and  Alaska)  are  concerned,  this  refer* 
ence  is  doubtless  correct ;  but  the  large  L'oUec- 
tions  (rota  the  '  Bad  lands  of  Dakota  '  belong 
almost  witliout  question  to  the  Fort-Union 
group,  and  should  have  been  referred  to  the 
Laramie,  with  which  the  invertebrate  fauna 
forces  us  to  correlate  that  group.  It  Is  true 
that  tliiii  flora  has  a  marked  mioeene  a>ijieet 
when  contpared  with  those  of  European  strata, 
and  that  several  speciea  seem  to  have  persisted 
from  that  period  to  the  present  <e.g.,  Corylua 
Americana,  Onoelea  sensibilis)  ;  but  the  entire 
Laramie  flora  Is  also  strongly  mioccnei  and 
Bt  Ic^aat  one  specles  (Ginkgo  blloba,  L.)  of 
Che  living  flora  has  come  down  to  us  seem- 
ingly anchangcd  from  the  typical  Laramie  of 
Point  of  Rocks.  ■\Vyoining. 

Geologiciil  coniDliieratioDS  aside,  this  volume 
i.s  one  of  the  most  important  that  have  lately 
appeared  upon  the  paleontology  of  westeni 
Amcriea,  ntu\,  shouUI  it  prove  his  la<it  work, 
would  fiuingly  crown  the  long  and  faithful 
tabors  of  its  justJy  celebrated  author. 


ANTHOSY  AND  BRACKKTT'S  PHYSrCS. 

Foil  many  years  the  English  have  borrowed 
or  stolen  their  test-books  ,or  elementary  pbys*  { 
ies  from   tiie   French,  and    Americans    have 
borrowed  or  stolen  fmin  tlie  English.     About 
a  year  ago,  Daniell  prodiiend  a  dislinc-tly  Kng- 
lish,  or  rather  dLstincUy  Scotch,  book  of  this 
order.     Now  Profe^tsors  Anthony  and  Rrackctt  j 
have  undertaken  to  remove;  America's  i-cproadi. ' 
Their  book  is  to  consist  of  two  parts,  of  which 
part  i.,  '  Klechanics  and  heat,'  has  already  ap- 
peared.    It  is  a  small  volume,  and  in  other 
respects  shows  a  disregard  of  old  traditions. 
It  has  numerous  diagrams,  but  hardly  a peclurv. 

KUmnlaTti  Utl-hook  of  pAftUt.  Vart  I.  llHliaalM  Uld 
boBl.  ny  Vnit.  W.  A.  .^NTOonv  maA  I'm!.  C.  V.  DluCKkTr. 
Hgw  VorR,  ruyy,  IMt.    f-^Mtp.     ir. 
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it  give8  almotit  at  the  start  a  short  treftCtueiit. 
inuvli  sliorlrr  Ltiaii  [)aniell'8.  ofslaiplt!  liarmutiic 
roolions ;  and  it  duvotvs  Hcveral  pages  to  tbe 
idt^a  and  tlicorums  of  potential.  Tlie  subject 
of  .iir-)niiiips,  and  vitli  it  much  thnl  is  wont  to 
make  the  alwlcnt  iniRerabU),  is  dft^mlse^d  nflcr 
a.  trcalmt-iil  of  four  [iii<^-s.  In  the  chapters 
(levotci)  to  heat  wc  miss  the  familiar  iiamps  of 
Dulong  and  Petit,  imd  the  other  preRegnniilt 
iiivvtttigntoTS  of  tbe  phetiomeua  of  cxjmnaLun. 
Thv  sU'inn-c-ngiue  occupies  otic  page,  irtlhout 
ati  illtitilratioii.  Camot's  cycle,  with  related 
(OAtters,  fills  ten  pages. 

Tim  hook  is  written  with  great  care.  In 
Iniifriin^c  is  clear  and  Judicious.  ThL>ru  aru. 
of  course,  slight  intx^curacies.  I'or  in>>taDce  : 
Uie  iirnt  aentcncc  of  article  'IR  rends  as  if  a 
point  could  be  located  by  meann  of  iu  distnnce 
from  any  one  plane.  Again :  on  p.  SOS  wa 
Hnd  it  Hinted  as  having  been  dcmonatmlcil  ex- 
perimentally by  .loulc.  that.  "  when  a  gat 
cicpniuU  without  [lerfurming  external  work,  it 
18  nut  cvoltid  ;  "  thu  lali-r  cxpcrirnenl  of  Joule 
.■md  TliumBOn,  which  led  to  a  dllTvix-nt  couclu* 
sion.  not  being  mt-iitiuned. 

From  iKginniug  to  end.  this  volutDC  of 
Aiitliony  and  Krackett  grujtpleit  with  tliflJcult 
priiieiptL'8  boldly  and  in  guod  faith,  as  if  the 
Authors  exp*eted  ihoir  whoLo  book  to  he  read 
mill  mastered.  Trigonometry  \&  frcel^'  used, 
uud  occftaionnlly  sometliing  that  borders  on  tlic 
fak-iiiii».  The  long  expicriencc  of  the  JiiithorH 
as  teachers  cncounigca  Ihc  lioiw  that  they  have 
not  over-eslimatod  the  capacity  of  college 
e1ns8(>«;  but,  escellont  as  is  the  matter  nnd 
thi'  manner  of  the  book,  one  fcara  thai  thu 
ordinary  ^tudctit  will  find  portions  of  it  tbr- 
inidnble, 

IVrhaps  it  ahoiild  not  be  otherwise.  Cer- 
tainly the  extraordinary  student,  who  craves 
strong  mciit,  nill  find  ll  h«re,  und  of  Iho  bcBt. 
So  ^matl  a  liooli  eniinol  tcacli  nil  tkore  is  to 
Iciiiii :  it  is  not  intemled  to  <to  so.  It  does 
not  dIioiv  the  whole,  of  physics,  hut  it  shown 
physics  a*  a  whole. 


NOTES  AND  HEWS. 

DcniNO  the  0|i(K>iilioti  of  Xcptiine  just  iuimc^iI, 
PrvfeMvr  Hclcerlag  coiiliiiuttl  Hid  ubtcrvntioit  of  (ku 
planul'ft  mnijtilLudc  with  tJio  iiietitllan  pliou>iu«ier  ot 
the  Uanitnl-culltx*:  observatory  in  Llie  tunu:  niKhod 
a»  P  rev  I  OUR  It  cmpluycil.  Nine  scriirsof  oltirrTationii 
«xtend  from  l>ec.  lU.  ItiS4,  to  Jxn.  21.  l^\  the  flnal 
result  fniui  which,  when  cairueieil  [or  airno!<{itierlc 
iib>orptlon,  fDitruaieiital  errur.  and  reditciioii  to  mtinn 
oppoiMtlofj,  bocom«»  TjWI.  Thft  r«si<1iia1  differene* 
fjr  viily  i>nu«erl««  IfaagrutaaiWQ-teallitof  umiig- 


nlUide.  Tbc  cnrroipomling  rrsidls  for  two  prerlgi 
seuona  arc  1  71  and  7.T7.  Contrary  to  ihe  cipci 
ciice  of  Mr.  Maxwell  null  i>r  Jamaica,  wlio  found 
i>vid«iic«  for  n  [otatimi-perlfHl  of  Nnplune  in  "mill 
viirlMions  of  tho  plnnel's  tight  according  to  hit  own 
obterrallant,  I'rofmnr  I'kki>rinR  r«i:andi  U  u  Im- 
probable Ihnt  ihcrc  i<  stnv  rarintlon  in  the  light  of 
^Vpliitio  of  &  ilrictly  pi-rlodii:  <;lmnict«r,  »nd  furtlMr 
ctdls  alleiilion  to  Itm  inlliirnoff,  much  neglfcted  by 
nlxfrrcrs,  upon  tlii?  ohwrved  brichtiKM  of  objecii 
when  *pcn  east  and  west  of  the  meridian  on  Ilie 
»anie  nlglit.  TUIa  lias  to  be  lalcen  account  of  in 
lilt-  olvnervatUinii  of  macimti  and  mlnliua  of  nsnjr 
vnrLulilp  itAn),  &111I  ma;  t'>  some  extent  ocRount  (or 
the  varlAUona  of  Nepluae'a  light  d«t«ct«d  bj 
Hall. 

—  Prof.  Charles  E.  Ue«»ey  writes  lo  llie  Amtrl 
nafaralUl  Lbai  tirt«en  yean  agrj  tlien^  wn  ii>>  <Iai 
livnJt  ill  Ibn  ArncM  (lorn  l^i  cpntrkl  lows):  now  ibrf 
ar«  vorj-  abtiniUnt,  and  Lave  been  for  lialf  a  dosea 
purs.  Then  there  were  no  rauli,!tiii:  now  Uiere  «» 
afew.  Tbeit  Ibelowuiiit'vil-tiii'-lliiii;  I>ysodiAckry>- 
hTilh^fnoiJiM  (:rew  \jy  Lho  rvMnUide  in  great  aban- 
donee: now  ll  U  tcarcoly  m  lie  fi'iind,  and  I»  replaced 
by  ihc  introiliireil  *doE-fenncl*  {Anihrmin  oxiila 
Tlieti  the  niiull  llnabnnc  iKri^cron  dlvaricatuml 
abounded  r>a  dry  soils :  iiow  It  is  rnpitliy  ■Jinppcarl 
Then  no  s<|ulrrel-Uiil  gnui  (H»nlaiiiii  jnliatnml 
III  tlie  flora:  now  it  in  very  abundant,  and  ba^  t>Ma 
rort<:n  yfiftiH.  Thvn  there  was  no  btirr-graa*  In  tiM 
flora  :  now  It  is  rr«(|iieii(ly  f-niiid,  aud  appctrt  to 
be  rnpldly  increathis.  B'lth  of  tlicsc  fra»st«  tian 
apparently  ci>me  in  from  ihc  west  and  noriii-vest. 
Firiecn  ycai-f  api  tlio  low  itiiianinih  l.\maraiitus 
blilvlilesj  WAiniliierrurelT  found:  nowlthabaniltflt, 
■ml  liM  iiiri^ntli-d  fnilya  Imndreil  and  fifty  mile* 
north-?a«twinl .  Tli In  plant  has  eeriainty  enme  into 
the  Ames  flora  frvim  Lbe  i4>nth-we<t  within  tlM  lut 
twenty  yoiia.  Old  ittlle(«»y  Dial  there  have  be« 
ni>lAbli<  Dii^rit.tiuiia  of  planu  wlih'n  Mm  put  twenty 
or  thirty  ye«r>.  Tho  buffalo  );r«-scs  »f  various  hlnits 
were  fifniieily  abundant  in  ilin  rH.«iern  pan  of  ihe 
state:  now  lliey  hnvn  rctrenml  a  Inindrvd  to  a  biiu- 
itrrd  and  Hflj  mik-r  nnd  liave  be«n  fullDwiNl  up  bf 
tbe  blue-atoms  t AnJropogoti  nnd  Chrysopfigon).  Tlw 
blue-stem*  now  grow  In  uniHt  tiixtiflance  all  otef 
grant  tracts  of  die  ptaina  of  pusteni  Nebnuka.  when 
twenlj  year*  Sistf>  ili«  ground  w«»  practically  b*rc. 
Iwiiig  hut  thinly  covered  by  buffalo  j^asaea.  In 
Dakota  it  U  the  same:  thu  bluc-steiiib  are  nuurbib^ 
across  the  plains,  and  turning  wlint  wi're  oiioe  but 
llllle  better  than  deserts  into  gmuy  pniirirs. 

—  A  prliieiplo  thai  may  generally  l*e  irl>ety  adbHtit 
to  by  reviewers  I*  tbat  noilcei  of  booka  ap|>earing  la 
numtwr*  slionid  not  be  based  on  the  first  ntiinber 
issued:  hut  this  can  h«  safely  dejiguux)  from  In  an- 
nouncing the  praparaliou  of  a  new  (fonitli)  edition 
of  Meyer's  *  Kan  versa  tloiu  leslkon,'  o(  wliicb  tlie 
lint  part  apiwars  with  Imprint  of  ISM.  !^lxLy-fnur 
psjtps  catry  it  to  *  Absteigung.'  AbTssinla  U  allowmt 
six  and  a  half  pages,  wlilch  IneNide  lilMTal  rafereue* 
to  souives  of  Inlomution,  an  etsentiat  in  sU  fn^o^ 
cncyclop.'kcdias.     Among  the  Ulttstrattona  tbtro 
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cbromotltbograpti«4l  pUt«s  of  Afrlc&n  tribei  nni  of 
Uie  .Vlp^,  Iwtli  finely  ckocuIgiL  Ttic  wgrk  Is  to  run 
through  two  hiindrcil  and  fltty-<iix  weekly  iiii:iilH>ra. 

—  Mr.  A.  Aiti.ilirt  Cnmmon,  well  kaawn  &s  the 
mkker  of  iv  powerful  rof1i;cliii);-tcleacopi^  al  Enlitig. 
Bng.,  hu  been  experimenting  In  tlt«  application 
of  phologrmphy  to  the  producUoti  uf  Mtnllnr  itiapH. 
A  kiull  lent  «f  four  fnclixs  and  a  half  dIanieLer  has 
hHn  found  snffldent  to  show  atara  of  the  nintti 
■agnltade;  and  one  of  tticphotognpUsof  theKfion 

•llb'>ati4(laiV(iiAquliae)  wMfouixllocoDUiDolglileen 
hnndrod  lepants  atara  whi«b  had  been  IdentlBml. 
—  Mvssn.  Dacliutte  havti  jtial  pulOiilied  v«I,  x.  ot 
the '  Nottv«ll«K£osraphic  tuilruradlc'of  Ells^o  Rcclua, 
which  ahowa  Uie  same  amouiil  of  care  ami  wiisrey  as 
iu  preiletwatan.  Ttie  map*  arHao  iimneroiis  as  ev<>r, 
mkI  th<t  lIluslratioRS,  near- 
ly all  Isken  from  pliom. 
Srapha,  arvescelleiiu  Tills 
yoluin«  dealt  with  tlie 
batfn  at  the  Nil«,  and  thti* 
eiubrvoes  regions  In  which 
the  public  are  Just  now 
■peclnlljr  lnl«rf-»ted.  S[r. 
Beclus  turniahea  hill  ac- 
CDUiiU  of  the  pbyalcal  geog- 
raphy of  the  eouiitr;,  aiid 
of  Its  tnlinbitanls,  but  very 
wbely  abstains  froru  dU- 
CUMiiig  the  political  erents 

■  of  the  day.  Tti«  informa- 
Itloti  bos  bceu  well  brought 
^down  to  ilati-,  diKuiiieiitJi 
publlabMl  as  rv^ueutly  as 
NovKinber,  1$S4,  having 
bMQ  eonstilt«d. 

— Tb«  Xalal  IfereantUt  (i(J(>ertiser  glrea  a  leugthy 
■«ponnt  of  llip  expnIUIoii  oC  Dr.  Aurcl  Scbuli  hi  the 
iatcrior.  One  atnn^  trib«  dUcorercd  by  Iho  parly 
on  tb«  Kabtnso  RiT«r,  was  the  Makiiba  tribe.  They 
are  airoiiKly  aquatic,  taking  to  Ibe  waler  liko  fish, 
splendid  BshcrtncD,  well  built,  strappinic  fellows  of 
Kiilu  lyyv,  expert  catioeiats.  and  tlic  com^growcni  of 
tbi?  cotinlry>fic!i',  and,  in  ailditioii  lu  all  this,  Unbued 
with  a  liorrorof  «hodilini[  liiiiniin  blood,  *u  much  *u 
that  a  man  of  the  ouulde  blo'id-slicddln^  Irlbcs  is 
always 'ofwn  to  bock  himself  lo  give  bnllie  to  fifty 
Makubas  any  day.'  Anotlier  interesrltig  mailer  is 
lb«  aecouDtot  the«h!of  Kama,  who riil<>s  BL^lashong, 
e  caplul  of  tlie  nortkeni  Ilecbuaua.  Bt  suvcrna 
a  people  well:  hisKrestwbh  Is  to  h^ve  them  well 
fermed  wllb  j:uns.  and  pntvldol  with  amnninition. 
Aloabol  in  any  ahnpe  la  not  allowed  In  bin  dnmfnions. 
Ho  kaflr  beer  t*  brewed.  Aoy  white  trader  selling 
liquor  li  fined  uj>  In  a  Imndretl  luiuiids;  uny  subject 
brewing  ia  exp«1l«d  from  tlte  eouiitry.  All,  from  Ihu 
chief  downward,  arft  alanch  leeloulera.  Kama 
elalnu  dominions  up  to  the  Tyobi!Rlver,though  (hoB« 
portloEia  do  U9t  p%y  tribute.  Ue  gives  as  uiucli  u  a 
hundred  and  eighty  pounds  for  a  horse,  and  ia  an 
expert  rider  hiuaeK.  His  history  la  rotuautic,  atid 
iWltl  be  read  with  interest  when  It  appears. 


Tsi  (aavsass  on  ma  auii]  raoM  loia  to  urik*.  iriis. 


—  Prof.  Silrsnus  P.  Tliompaon,  formerly  profrmor 
of  expcriuontalphyalcsatUnUeralt]- college,  Bristol, 
has  been  tnacle  director  of  the  Flnnbury  technical  col 
lege  of  London. 

^Tlte  Norwegian  brig  Conlani  reinna,  thai  on 
.March  21.  Itt  laUlude  13<»  'If  north,  longitude  <S» 
Htf  west,  ftie  oliip  was  going  nine  knnu  under  full 
8all,  when  fllif!  struck  something,  apparently  a  sand- 
bank, and  continued  striking  for  half  a  uiinulo.  The 
vMsel's  sp«cd  was  reduced  to  about  live  knots.  The 
captain  had  no  time  to  get  a  lead  over,  and  could  am 
nothing  over  the  sides.  At  the  time  a  heary  sea  was 
running.  It  has  boen  sueicested  Uiat  this  might  hav* 
bwn  a  iitbmarina  earthquako. 

— Th«  Japan  pax«tle  publlshos  a  brief  slalcme&t 
fmnn  Mr.  Oowlnnd.  teckiilcal  adviser  to  tlie  Imperial 
mint  .It  Osaka,  »u  bis  ob- 
servaiiuns  during  a  racaat 
journey  through  a  part  of 
Korea.  Ue  spent  ten  days 
at  ij<>ul.  th«  capital,  and 
twenty  days  on  the  over- 
land route  Itntween  Utal 
piai-i-  anil  i,h«  port  of  Fksan. 
lie  did  not  observe  any  In- 
illcation  of  mineral  wealth: 
there  were  no  signs  of 
niiiLci,  and  ti»thingbf<yaitd 
<!oub  I  fill  i  II  di  call  on*  of  min- 
eral veins  In  one  or  two 
place*.  TheiearenotaouQ- 
Inlns  exceeding  nbout  four 
tbauBikud  feet  lu  highest 
deration,  and  no  cttar- 
nctorittic  volcanic  one*. 
The  central  range  was 
a  pass  twenty-three  hundred  feel  above 
The  forestawere  of  no  great  extent; 


crmt«d  by 
the  sea-level. 

but  v«ry  «xl«nslve  tracts  of  cultivated  ground,  evi- 
dently yielding  a  large  surplus  productlou  of  rice, 
bnrtflj,  and  beans,  ncre  nuticeable  thruugbuul.  There 
was  aiunrki'it  absence  of  any  nianufacliirlng  industry, 
or  of  indications  that  any  thinK  beyond  food-products 
received  attention.  The  traffic  on  the  roada  was  very 
Untiled,  —  no  signa  ot  veallb,  no  money,  and  no  for- 
eign trade. 

—  VIewa  of  the  dovastallon  caused  by  tliu  rec«nl 
Spanish  earthquakes  iilll  atford  material  for  the  for^ 
dgn  illuitratod  pa|Hira.  Tbo  cuts  here  copied  are 
taken  from  La  A'ofurr  and  L'  .latronomU  of  nceul 
dates;  and  the  Qrsi  one,  at  Jeast,  gives  ovldonc*  of 
being  dmwn  lifter  a  pliotOBraph)  or  from  a  careful 
akelch.  Tlic  fracUinf  hor«  represeiit«-d  in  part  i«  do* 
scribed  as  being  about  a  ndle  and  a  half  lonj;.  and  of 
eouaiderablQ  but  uiidel«nulneil  depth.  A  chtirch  has 
sunk  in  il,  leuving  only  the  lop  ot  its  tower  sbuve 
ground.  11)^  formal  ion  of  the  crovastes  wa>  violimt, 
accompanied  by  an  explosive  noise ;  and,  wiiore  lh«y 
Iravcned  vlllai^t,  escape  from  Ingulfinetit  was  by 
no  means  easy.  A  muk-lcer  lost  one  of  hi*  mule*  in 
a  fracture,  and  tho  artlata  of  /.'Aslroiiomfe  hare  not 
li(r>!tuteil  to  cuiuuiemoraie  this  tad  occnrr«ncu  by  d 
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ricw  tliot  maU  bo  csaentiallj  imtiginan'i  ~  i^  mettux) 
of  tllustratton  LhM  !■  itnfortunittGly  Mo  common  in 
works  on  geographj. 

^  Ai  tbereault  of  iMriMof  ob-ierrtilSonB  made  at 
HrmtMQ  foTMt  mtiUiorvlo^csl  (IntltiiiK  in  FniMia. 
Prof«K<>or  Miiltrieh  Iifm  nrrked  at  ccrtnlii  ilefinilc 
coivIuilanB  respectiiif;  the  Influence  of  tbfi  farait  on 
IcuperktiiM,  which  mas  ^  itaW  u  follovi:  1.  The 
(oTMt  UOrdMd  K  pQtillTe  inllitoiica  on  llic  tempera- 
tur«a(  the  air;  S.  The  ilaily  variations  of  teiuperaturo 
woe  lesMineil  hy  the  iortii,  anil  In  aiiuiiiier  more  ihari 


given  conc«niing  Uw  wmUt  rcanlUnc  from  Uua  pro- 
ccn.  hy  arlttnl  expcrimcnii  Mr,  Wrajr  has  foonAi 
Qnii.  that  the  wet  bark  wlilcb  fi  now  allowed  to  rot 
In  Uie  lungte  cotitaiiu  fully  5.7%  ot  ita  walgbt  d 
gutla-twrdia,  or,  wlmi  driwl,  11.4%;  sutd  urviidly, 
Iliat,  by  Blmply  [rounding  and  boiling  tli«  bark,  nvarij 
all  thii  glim  may  b«  «xtn«t«d.  Prom  the  irank  of 
a  tr«c,  which  be  estimated  to  weigh  Mf.>  jxiund-  In  a 
w<t  autc,  ho  obtained  but  Iwdvo  oauc«B  of  gulta- 
pcrcliabyLbe  ordinary  Malay  metiiod,  wbereaa,  by 
bulling,  28  pounds  more  can  be  obtained;  that  U, 
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iiit  cuECAKHt  nAn  natruAn,  onnndi  bt  tss  B«nTBQUAKBt  tit  •pun  latr  i)a(;aHaMu.    (liViim  la  .Utfun.] 


In  wlnUr;  S.  Tho  Infliionoe  of  the  leafy  fcrest  w&i  in 
miniDCr  greater  than  that  of  the  plne'farefit,  while 
in  v<Rt«r  the  tampering  luHuenirc  at  the  pine-forMt 
preponderated  orer  tlijit  of  tbo  dlafoliagod  forwt. 
An  attempt  to  <let«Tmlne  A*  laflueoce  of  th«  forest 
on  llic  meaii  annual  temperature  led  t«  no  aure  n- 
suite. 

—  By  the  praMttt  method  of  extracting  giitta- 
perriia,  pnutlMsd  by  the  native  Mala.yanji,  the  tree  in 
cut  down,  anil  the  bark  alltat  trarfoiiB  iiitcnrat*.  and, 
after  the  gum  wbleb  esudos  i«  romoved.  the  tree  Is 
allowed  to  rot  In  the  jungles.  From  a  pap&r  by  Mr. 
J.  L.  Wmy,  Jan.,  curator  of  Ihel'cnik  muKum,  pul>- 
Usbedio  tho  Journal  of  the  Straltefcttlcinents  branch 
of  Qui  Jioya.)  Asiatic  society,  some  aianling  Tacts  are 


for  every  ponnd  coilecti^d,  ST  pound*  an  wuMd.  ft  I 
I*  stated  tliai  the  export  of  gutta-percha  from  tbt 
Strallc  ti'ttl'Mnftnta  and  penlneula  In  I87&  na«li«d  ( 
the  toUl  trelght  of  10,000,000  pounds.  From  thi*  It : 
w-lll  be  *(.-«»  that  there  was  no  lc»  than  300,000,000' 
pniinrls  actually  wasted,  which  rcprMents  £37,COa.0{l(i  I 
sterliug.  This  callmate  only  Includes  the  tfunkf  J 
whereas  the  braiicbe*,  and  even  tlie  leaves,  coutaUiJ 
the  gum.  8uch  a  wholesale  waste  of  a  materlaJ 
vastly  important  to  the  world  should  be  at  on 
prevented  ff  possible;  and  the  question  natuallyj 
arises,  Can  the  bark  be  broken  from  tlte  tf««a,  i 
deatt  with  In  the  country,  or  can  It  be  drleJ  ■oJi 
sent  to  Europe  lo  be  worked  over  so  as  to  be  a  i 
merclal  sucrc-ss? 


PRIDAT.  MAT  I.  1886. 
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THE  APRIL  UEBTINO  OF  THE  NATION- 
AL ACADEMY  OF  SCIENCES. 

TuE  B]irlnf^  moetitig  of  tbc  national  ai-ademy 
alwsvs  Beviircs  a  largor  attend » nee  of  in<.'iiilM>n( 
limn  tlial  ticltl  in  tlic  niiditnii,  tK'raiise  the 
business  of  this  Btitted  eoseion.  incUidiug  the 
election  of  new  mcmbors,  i«  more  imiwrtatit. 
I^st  ircck,  however,  the  alt^ndiince  wak  not 
no  good  HB  iisunU  only  thirty-seven  nmmlj^rs 
being  rcjjistt'ri'tl.  Of  thi-so,  si-vrnu-eu  were 
from  Wflshington,  and  the  remainder  prin- 
ci|>ally  from  PhilAtlolphia,  Bnltlmoro,  Ncir 
Hkven,  mid  Csnibriitge.  Though  latilting  in 
8pi>cial  incidont,  tbe  meeting  was  an  interesting 
one  ;  both  Mrientillc  and  bitsini-ss  sessions  ex- 
tending over  fouriiiiys,  ami  tUc  {lupcnt  elicit- 
ing n  good  ftbnrc  of  disctission.  Public  and 
private  receptions  were  not  wanting,  and  the 
tnid-dny  rvfcse  gave  excellent  opportunities  fur 
social  Intercourse.  Though  many  ()iiesUona 
aflecting  the  policy  and  the  ilcvt-lopmcnt  of 
the  academy  were  dvsousst>d  withgrvnt  frec<luni 
at  tbe  busine&ft- meeting,  these  disciiHsions  were 
not  marred  by  «  Hiuglc  note  of  discoM. 

The  trust  funds  of  (he  academy  having  been 
increased  during  tlic  year  by  the  gifl  of  eight 
tbouMod  dotlara  IVom  the  widow  of  llie  late 
ProfeMor  Lawrence  ^mith.  and  in  hta  memory, 
to  encourage  the  sltidy  of  meteoric  bodies, 
Mcssni.  Wolcott  OililitB,  Rnish,  A8S|ib  Hall, 
PiiiaiH'lIy,  and  Kiilherford  were  apjx)inted  a 
peniianent  committee  to  adinhiistcr  the  IruAt ; 
and  they  were  aUo  ehnrged  with  the  ditty  of 
conveying  to  Mrs.  Smith  tbe  thanks  of  the 
academy,  and  ■!«  spprci-iatiun  of  her  generosity. 
'Hie  award  of  the  DrBper  nipdal.  made  for  the 
first  time,  was  mo«C  appropriately  bestowed  on 
Prof.  S.  P.  I-*ngley  of  Allqjheny,  now  aUent 
in  Kngland,  for  bis  researches  and  diseoverie« 
in  sotar  radiation. 

The  academy  was  streogthened  by  tbe  elec- 


tion  of  Bve  new  members :  Prof.  E.  S.  Ilolden, 
director  of  ^''HshburDc  obflcrvatory.  BJmlison. 
Wis.,  the  chief  of  the  recent  Caroline  Inland 
edi[M«  expedition  ;  Profesiior  Henri-  Miteliell 
of  tbe  U.  S.  coast-survey,  whoHe  knowledge  of 
the  hyitri^rapby  of  our  eastern  oovit  ia  an- 
anrpoMcd ;  Mr.  F.  W.  Putnam,  llic  curator 
of  the  I'eaboiiy  mtiBCum  of  American  archne- 
ologj'  at  Cambridge ;  Prof.  W.  A.  Rogers  of 
tlie  Harvard  oluiervatory ;  and  Mr.  Arnold 
Hague  of  ilic  U.  S.  geological  aarvcy.  whose 
work  has  kin  otiielly  in  our  wcHteni  terrlborica. 
As  the  number  of  home  members  ia  now  ninety- 
eight,  it  i»  probable  that  by  another  year  it 
will  renuh  a  hundred,  heyoud  which  it  will  be 
diiOcult  to  pass,  on  account  of  the  more  strin- 
gent rules  of  admisaioQ  which  will  then  oome 
into  force. 

Wc  have  only  apace  to  mention  a  portion  of 
the  jiapcrs,  a  complete  list  of  which  will  be 
found  in  our  notes.  Jupiter  waa  tbe  stibjecl 
of  two  astronomical  papers.  Prof.  C.  A. 
Young  called  attention  to  some  changes  in  tbe 
conatitutton  of  the  *  great  rod  H[K>t,'  and  to 
tlie  belt  of  white  spota  In  the  soutbem  bemi* 
sphiirc.  The  period  of  one  of  the  latter,  the 
up[)er  of  a  loxenge- shaped  scries  of  four,  he 
bad  fouud  to  be  9b.  55 m.  1:2.74  s.,  and  (bat  of 
an  erjuatorinl  white  spot  9  h.  Mm.  9-1 2  s.,  while 
that  of  the  great  red  s|K>t  was  now  Oh.  56  m. 
IS.is.  Ur.  G.  W.  Hill  discussed  the  two  in- 
equalities in  the  moon's  motion  due  to  (he 
action  of  Jupiter,  the  theoretical  discovery 
of  which  is  due  to  Mr.  Nelson,  finding  the 
coeflk-icntfl  for  tbc»e  inequalities  smaller  than 
giv^n  by  Nvison ;  the  furnior'a  values  being 
-1. 163"  and -1-2.200",  while  Mr.  Hill  obtained 
-  n.90»"  and  -(-0.209".  In  a  paper  on  tbe 
cauu  of  the  progressive  movement  of  aivag 
of  low  pressure.  Prof.  E.  Loomts  concluded, 
thflt,  although  In  middle  bttltudcs  these  attn 
usually  follow  the  course  of  the  winds,  the 
general  drift  of  atmospheric  movement  could 
not  be  looked  upon  as  the    cause.      Their 
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progresft  could  be  oompared  to  Ihat  at  a  great 
atmospheric  ware,  the  pressure  being  more 
stcody  and  pciittstcnt-  on  the  one  sitle  (in  tliis 
ooae  the  west)  than  on  the  other.  Prof.  H. 
A.  RoKlftiid  extiitiiled  a  t»^ulIlr  now  of  the 
ditferent  vaUies  which  had  b«en  given  W>  the 
ohm,  and  criticised  that  wtucU  had  rcn^ivcd 
the  sancliou  of  the  I'am  cWctrical  conference 
as  an  a%-erfige  derived  by  ^ving  equal  weight 
to  values  obtained  by  ndinttivdiy  iini-qiiul 
metliods.  By  adding  to  llie  table  of  the  t'nrU 
oonfereoce  Uie  results  reached  hy  the  American 
comoiittcc'  iu  its  investigallous,  and  allowing 
each  reeult  its  proper  pro|>orlioual  value,  ho 
had  obtalaed  a  ccIudiq  of  mercury  of  one 
square  millimetre  section  and  1(16.2  centime- 
tres high  as  a  satisfactory  average,  which  the 
Americaa  committov  therefore  rccomiuciids. 

Perhaps  the  greatest  pnhMc  interest  attaclicd 
to  the  two  ])aper8  uf  Dr.  Graliaiii  Belt,  givKu  on 
tbo  laai  day  of  tlie  seiisioi),  one  on  the  |>os»i- 
bility,  while  nt  sea  in  a  fog,  of  detecting  by 
mcaue  of  echoes  the  proximity  of  dangerous 
objects.  Mr.  Delia  Torre  and  Mr.  Bell  had 
experimented  by  means  of  a  gun  and  a  reci.'iv- 
ing-trumpct,  and  had  obtainctl  echoes  IVom 
passing  veseels  at  a  distance  of  from  a  quarter 
of  a  mile  to  a  tnile,  according  to  their  size. 
The  other  showed  the  restills  of  some  ex|>eri' 
meuls  hL>  had  niadv  on  the  audition  of  school- 
children of  Washington,  lie  exhibited  an 
audiometer  ho  bad  devised,  in  which  two  flat 
cdU  of  insulntod  wire  were  &0  adjusted  as  to 
admit  of  separation  on  a  graduated  scale  mens- 
uring  the  distance  between  ilieir  ointres.  An 
electrical  current,  produced  by  the  rotation  of 
a  Siemens  armature  between  the  poles  of  a 
pcrmanont  magnet,  is  passed  thmugli  one  of 
the  coils,  and  is  rapidly  interrupted  by  tlie  rota- 
lion  of  a  disk,  a  lL>li![>hone  being  attached  to 
the  other.  The  intensity  of  the  sound  pro- 
duced  being  dependent  upon  tho  intensity  of 
the  current  iucUiccd  in  the  coil  to  which  the 
telephone  is  nltaehcd,  and  tliis  upon  Uie  dis- 
tance between  tho  coils,  a  ready  measurement 
of  audilioQ  la  obtainwl.  The  u*m;  of  llii*  iiuilru- 
ment  proved  that  l«n  per  cent  of  the  mojo 
tbao  deven  hundred  pupils  examined  with  the 


assistance  of  Mr.  H.  G.  Hogers  were  bard  of 
heanng  (in  their  best  car),  and  seven  per 
cunt  had  very  acute  ix>wcrs ;  the  general 
range  of  audition  being  measured  on  Uie 
scale  by  the  separation  of  tlie  disks  lo  a 
difllanee  of  from  flfty  to  eighty  centimetres, 
while  the  tolnl  range  wns  from  twenty  to 
ninety  ccutiinetres.  It  is  known,  on  the 
other  hand,  that  in  some  institutions  for  the 
deaf  UK  many  an  flfleou  {wr  cent  arc  iDorely 
hard  of  hearing. 

Dr.  Ira  Rcmscn  brought  to  the  notice  of  the 
acndcuiy  a  cusc  iu  which  chemical  action  vras 
atTected  by  magnetic  influence.  Placing  a  tc«l- 
tubo  containing  idtrlc  add  in  the  middle  of  a 
ooll  through  which  a  current  was  made  to  pass, 
he  found  thai  the  action  of  the  acid  on  a  strip 
of  iron  placed  in  it  was  sensibly  lesseoed* 
byatlcjist  ten  ]>or  cent,  when  compared  with 
that  of  another  strip  of  Iron  placed  in  similar 
circiitii  Stan  CCS  excepting  for  the  absence  of  the 
electric  current.  Dr.  Stcrry  Hunt  pro]KMcd 
a  classification  of  the  natural  silicates  which 
make  up  a  largo  part  of  our  envth's  crust,  di- 
viding thein  into  three  groups,  nccoi'ding  to 
their  bases,  and  disliogiiishiiig  them  ns  pmto- 
silicales.  pcrsilicutes,  and  protopcrBJltcatcit. 
These  divisions  he  believed  were  more  natural 
than  those  which  divided  them  according  to 
their  sensible  qualities,  or  otherwise,  and  Indi- 
cated genetic  distinctions. 

On  tho  biological  side,  the  papers,  wbiltt 
perhaps  not  ho  attractive  to  the  public  as  those 
already  mentioned,  were  of  more  than  usual 
philosophic  Interest.  Prof.  E.  D.  Cope,  in  a 
communlcAtion  on  the  pretertiary  vertebrates 
of  ItraKil,  which  were  referred  to  the  cretaceous, 
Jurassic,  and  upper  palcoeoic,  and  which  con- 
tained many  interesting  types,  pointed  out 
also  that  a  single  pliocene  fauna  extended  fVom 
south  of  our  borders  to  Pat4igoii!.t,  and  that 
neither  eocene  nor  mioccne  beds  had  been  dis- 
covered in  South  vVmcrica.  In  a  more  elabo- 
rate paper  on  the  phylogeny  of  the  placental 
mammalia,  based  largely  on  diseuverica  in  tlie 
western  parts  of  North  America,  tc  claimed, 
that  while  many  details  remain  lo  be  worked 
out,  and  though  their  didelphian  ancestors  bad 
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not  yet  been  dbcoverwl,  Uil-  ptylogcny  of  the 
oniei-s  of  plaoetitnl  maminnlB  was  now  iiiuloiiht- 
ully   ouiuplvtvil    ill    iU   miiin  foaltu'es.      Tbv 
pliylogwiy   ol'    Uie  clawed  groit|)3   has    heen 
trat^pH  ba<-k  to  a  irommon   ordinal    rorm,  the 
Buiiothcria.  and  tbnt  of  tlic  boofcci  groups 
to  the  contenipoi*a.neou8  order.  Contlylartbra: 
while  al  the  saiiiv  lituu  Uiu  cbaraolere  of  the 
feet  of  U«?  ('oiiflylnrlbri!  Jigtv*'  with  thosi"  of 
i;lawf-(l    itlareiiUl    iiiiiiitinaiin.    au<l    hinii     tbi* 
serio^  together ;  the  nntliropoid  line  tnny  also 
lit'  traced  directly  througb  ibt;  IvniuTu  to  Ibv 
Coiidylurthni.     Thfae  vli^ws  weie  fortilleil  tjy 
niiineroiis  exniiijiIeH.     Mr.  H.  |I.  Sraddi-r  gave 
a  akctcli  of  thu  )£ou]o};icai  t1e>  vlopiiifiiit  of  tbc 
cirdors  of  winged  iiispcl;*,  in  Mrhii-b  hf  ebiiined 
thnt  nuordiuAlditfvrontiiitiuii  i-oulil  ■ti'ilctcoti'd 
ill  |):ileaz<itr  inspcts,  :iI[hough  all   ilu-  existing 
HMlers  weru  fully  dt-vflupL-d  by  Ibu  middle  of 
the  iiiceuzoic  [»enod ;    he  tbercfore  held  that 
we  were  to  l>»ok  to  iht?  triaissio  period  for  tlio 
most  int«'re»liiij^  nuiire  di8coveH«if  in  thiH  field. 
Dr.  T,  dill  rx|(os(?d  bis  latest  views  rcgniiHnK 
the  ordent  uf  tisbca,  uud  iutioducuil  ii  spenilu- 
tive  paper,  by  Dr.  Ryder,  on  tiie  lliikee  of 
wtialeB,  wfaicb  he  looked  iii)OU  as  tbo  postcii* 
orly   transfer re^l,    by|>ei'trophied,  tegiimentary 
elementii  of  the  naammoliaii  hind-legs,  basing 
his  ai^iiinciil  on  embryolugieal  evidence,  and 
on  tile  anterior  transference  oC  iIk'  front  limbs 
and   girdle  in  ccriain  inaminnUn.     I>r.  J.  .'^. 
Itlllliigs  exhibited  a  BGrien  of  cnin[)Otiite  phntu- 
graphs  of  aktill.^,  and  t-.\[iliiint-d    titt.'    iiiL-lbwl 
pursued  in  tiikiug  tbein  ititectly  from  the  «kull : 
aa  also  a  mettlort   of  mea.snriug   the  eiil'i  ui- 
jjaciiy  <if  cranin.  devised    by    Dr.   >latUiews. 
This  i-oufiisUKi  Isnefly  in  tbc  i-apid  use  of  water 
ioKlead  of  sb»t  or  xcal,  afWr  rendering    the 
skull  wftior- tight  by  oioBing  all  the  gmult  open- 
ings witli  pnily,  sptiiyiiig  the  iiili'^rior  with  thin 
vnniinb,  and    eml>edding   the    n-hoto    skuU    in 
putty.     Finally.  M^jor  l*(>MeU   i-cud  a  paper 
on  the  urganisation  of  Ibe  tribe,  and  the  dlfler- 
cntiation  of  kinship.   di»tin^tii»(hing  between 
agnatic  kinship,  foiiaded  iijwn  brother  groups, 
and  enalie  kiniibip.  founded  upon  sisler  groujw. 
The  next  tneeting  of  the  acndt-my  will   be 
bold  in  Albany,  beginning  Xov.  )u. 


lETTEltS   TO   THti  BDlTOtt. 

urUrr'i  itamiU  i*  afJr'jMi  rtQiiirr4 a»  fittnf  a/ ffood  fitWi. 
Mr.  Banpdoa'i    dosfgiiation   of  Sir   Isuic 

f>X  |i.:i8S  of  ;fi!iatrp  (April  UtUlftMalM  Ihat  "in 
oall  t>!r  Itiuc  Newton  'a  fauallcsl  paiittiei^l'  U  n 
happy  tbuuglit  whicli  vauld  c«ruiiil>'  hol  Lave  oc- 
ciirrtiu  to  evenrboily."  I  tnial  I  sli.ill  tii>I  Incnr  tliti 
riik  •>!  Mi'iiilncAtiuii  villi  Ilic  ilit"^i|'I<'v  .^f  Mr.  Juliii 

Hnmp>l*n  i(  1  voiititn'  tncxisrrjw  mv xution  that 

Ihln  p-titlomnii  tliH'.>  mil  ritii|irnilL'  Nc'»  ion  wtmn  ]ie 
apliliea  In  lijni  a  temi  u(  oiiitt  ap|iriiptiai<!  jnil  just. 
t>iirrlr,  if  !>ui'b  w«re  luy  oiiinimi,  1  nliojiM  li«  juaTJIiml 
hi  uurUtiK  that  ttit  iit:h"ltvm  iener-it'  M  tb<?  en<]  of 
tlie  Ihlnl  hook  ut  the  '  Priiii'ipla  '  tfA<i-<  Ilk--  the  >lrivr| 
of  a  rreiln  nillifr  lluit  a  scipiiliflk'  rmiclii^Um.  Wtille 
eL-ieni'«  iiacir  toTais  a  grand  auiI  Riililinii>  uhule,  —  lb 
onljr  rival  and  iiitK-riorhclnEpurcrrAJHin  and  intue, — 
It  if  ncvcrihelcB*  Inic  th«l  nnUiIuc  can  be  morv  dit>- 
nppolntii)|E  than  maoj^  •?!  the  Uinsi'i'pl)'*-''^  «f  |'hyalel»te, 
who,  oivii  in  llif-  nioat  (■voruhli?  iiiiijuo-*,  nif  Uiti 
1iul>i'jn>at  iiioti.  Ill  Locke*  curtvsgwuilt^iioit  wiili  liis 
iicplinw  Sir  IVbei  Khig.  va  penxlve  ulint  a  d^ilkam 
iuat.i»  It  wn»  III  liHve  aa;  thing  to  ■)'■  wrich  Xewion 
hi  oniieclloii  with  their  prcclou*  iniii  iinl  t^>iifid<!iici3i 
wilk  rNp^vt  lo  Itii-  inyitticml  and  frophrlical  piirls  of 
lli«  Kfiw  T^^SRx'iit.  llil]i<Tto  Kir  lijiai  'i  ih'volion  .— 
I  may  add.  fiinaiifid  dcroUan  —  t"  thpolngy  tiss  n<>v»r 
Ihvii  csllml  in  i]ii<f<iiln(i.  lit*  labim'iii*  i-iiilel^m  of 
Dr.  Biimi-IL'*  '  Siu'md  Iticirj  of  l]i''  r.irlh '  drserve* 
a  nlarc  iutmiis  hUht  kimlrad  esaiiiplm  ■>(  huinan 
f[||l<r  anil  irrntiuiial  ■upMnlltioii.  ita  i>liji.-c.'t  being  to 
(trove  iliat  the  ^nrfaee  of  the  earili  alTt^rdcd  Iniiiibl- 
labia  evidence*  of  th«  truth  o(  the  Ulltle  accouai  nf 
creation.  M.  C,  ti'BVHXK. 

niuhland*.  Huron  Muniv,  N.C, 

.\pdl  II. 

A  ascend  plialanx  in  Ui«  tblrd  digit  of  a 
carinatv-blrd'a  wring. 

Tticrc  ii  ti»t  n  'ii]!;]!:  adidt  cariiuitc-blnl  knovrii 
lr<-arh)K  two  phalan)?^  nt  the  ijiird  itlcli.  Jeflrim 
(('■■■"■.  H'^i.  »'•€.  f'K  tiM..  xx\.  :»l~Wil  (tivca  tbc 
follnwliiitfourfaitilliea  of  hirils  Imvlnt;  twa  plitilAng«« 
in  lite  Or*i.  thn-e  phalanges  in  the  m^ohiiiI.  and  one 
Itlialiiix  III  the  ihlnl  *.\\gi\t:  tint  PnHiav<W*';  .\iiwrrK. 
AWtoride*.  and  Pygopodcs.  Thi-  unlv  Ininj;  Uinl 
wliich  bai  two  philanKe*  In  tbc  ihird  digit  in  thv- 
•lolrUli  from  .Vfrica  (Alix).  Ac<vird<iig  la  UmIkI 
(ATehn.''Htl.p!ijlti..  IKW,  S-l-'i)  and  NIIkcIi  {Oikt^gr. 
hrllr.  iKtdir-i.ttiwI,  Iji'lpxiK.  ISI  I.  SO),  ihf  mlrk'li  [*ob. 
KK*si^  iiiily  iinf.  iJhalacis  in  tin-  iliird  ilisii.  Ttix  only 
knima  Mnl  havtni;  four  phnlatiiiu  in  thr  LhinI  dlelt 
in  Aivbaeopleryx  <|laiiiw)froni  the  lltlii>;rapliic  linin- 
ston^. 

It  i<t  <>Tidi>iiC  that  all  binlaat  a  f'lrmpr  time  had 
four  phalatigM  in  ili4>  ihlnl  diRll:  and  ll  teenuHl  lery 
probHhlr  til  nil-  ihnl.  niditiiniH  nf  at  Irul  one  phalanx 
more  ib^ii  In  tbv  iidull  '><i:;hi  tu  In-  f<iutid  in  umliryoa 
•>f  th«  aljrivi.'  fuurfaiuilirs.  Thin  ppobubilily  lta»  bt-en 
vi^rltled  by  tlio  exanilnallon  nt  an  embryo  I'f  Aiiax 
diinu'stica  L.  [lenetb  nf  iiln«  :f,  J  iinii.).  where  I  Ittid  n 
rudiment  o(  a  aecond  canild^lnou*  phalaux  In  ibe 
ihlni  digit. 

t  think  It  not  improbabtc  that  th«  rudiment  «-f  a 
thini  phalanx  (if  there  1«  really  aaecond  ona  in  th<- 
tblnl  digit)  will  be  found  In  embryud  u(  tite oKrith. 
which  i  hope  louii  lo  examine. 

D«.  0.  Batru. 

V*1o-i»lletr  inuwum.  Naw  llaraDi 
IJunii.,  .Ipill  H. 
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THE  ftt'.s*.s7/IY  B^SF  OF  OPEftATrONS 
Aa.iJNST  IN  MA. 

At  Uakiii  on  the  C'.iH|>inii  Sen,  tlit-ro  »LRndft 
nil  olfl  tetiii)li',  wlnTft  for  ppntcirics  n  Ix-ncon  lias 
been  kept  conliiiiinlly  hurtling  by  the  flre-wor- 
aliliijiers  of  Iiiilift  mid  IVrsia.  Tlic  |>i-icst)t  in 
tfift  »l<i(*n  lime  (lecrtart-d  lliiit  this  li}tlil  was  su- 
pcnintiivtil,  the  gift  of  tlio  goti  of  fire.  Mod- 
ern Hcif-'iK^u  ttbow;!  that  thv  tiu|)|jly  couivs  from 
gRR-wclU.  On  oai>  side  uf  this  iL-mplu  niv  tli^i'- 
riclc-t  niKl  oii-wi'lU :  on  tlit>  otiier  «Me>,  u  great 
ittuiic  L-[]|l>uukmct)t  sltelcliiii^  for  over  a  mile 
sloDg  llic  MeAcotist,  several  luimlrcr]  .sieiun  nixl 
sailing  ressflH,  t(>ii<;  imlns  or  rnilntinl-rnrH 
londiiig  witb  oil,  and  a.  population  of  titty 
thouKiiiHl  ivlici'ft  ten  yeara  ago  werB  Wfs  than 
Aneen  llioiiKniid.  The  Pnrwy.  tending hi«cti»r- 
oalSre,  ie  tliecnihloniorthe  |>.ii«t :  tiKt  KiHsinn, 
ifitli  Ilia  oil-wnlls  and  cmhaiikmcntH,  hta  rail- 
roads  nnri  ]tli>Hmboiit.t,  is  tlie  einlilcm  of  the 
pTMCUt. 

From  Itnku.  stcaiiu-rs  run  nortli.  throujrii 
Uie  Casjiinn  Sea.  to  Astrakhan,  near  the  month 
of  the  Volpn;  theiiw!  np  llio  Yulfm  ami  Kama 
to  Fcrin  (:J5  miles  hy  mil  from  Hkalcriuburg 
in  Siberia,  wheut'v  euiue  the  best  iron  rnih  and 
mauufucLiirea  of  iron  mid  eteel),  up  thit  Volga 
And  the  Olga  to  the  iieis'i^rhoofl  of  Moseow, 
lip  tile  Volga  to  Kyliinsli.  wlirnoe  a  uanal  pon- 
liuiie»  the  naiigalicin  lo  tin-  Itnkic.  On  tlieat; 
waters  the  coHon  from  Khiva  nn<l  Itokharn, 
th«  oil  Irom  thir  Tuspian,  llic  wool  fmni  Astrii- 
kliaii,  Jin<l  llie  yrain  IW>ra  tin-  lowpr  Volga,  aru 
borne  to  Hie  Haltif  and  Uip  North  Hctii".  whilo 
inaten:il  and  Hii[>pli{'»  from  iilt  pnrt»  of  Kuiopi; 
are  broiigiil  as  return  enrgo,  8uiue  of  the 
gtenmera  plying  on  the  Volga  resi<ml>le  our 
Missiasipiii  »tcaiuei-».  and  are  ns  largu  and 
comiuudiuus :  others,  tivo  hundred  fi'ei.  longi 
are  filled  wt'h  etmenis,  into  nbidt  the  oil  (lows, 
througli  pijJM  from  rcservoit-s  at  Ilic  vclinenee, 
nt  ihf  rate  of  from  a  himdiwil  lo  two  hnndred 
tons  an  honr.  Kerosene  from  Itnkn  has  nearly 
m)|>c-rsci!ed  ihe  Ainenean  oil  in  Russia,  ami 
now  (.■nini»eu«t  ^idi  it  in  IJirlin  and  Vienna, 
t'roni  IS.ikn  ilie  railinnd  runs*  ivest  (i'lfil  miles 
Id  tbirty-siv  lioiit-H),  along  tlie  fooi  of  the 
Caneosns  ^lotnilains.  Ihruugli  Tiflis,  lo  Poti 

Tlir  miip  publlflinl  i"  llii-  [TTKnl  minbpt.Iu  •Popinpniij-  Mt 
■hd  uOivrprll'*])**.  t"  lii^uwl  M|jiiri  uiir  iHiitnl  Oihil  Uw  nlTlci>  uf  iIm 
»upvrlnt4"nit^']|  tit  iiv  t[trui  tiitf^sitnaetrie  tmn^y  of  IvnlU-  Tli* 
oriKliiBl  WB*  inoniii-ili  oil  111!'  lipMrPorilip  ■iiivr>i  mnilii  iyf  FrUl"li 
uai  Kuwlaii  rilfir.'t*  ap  <<•  mi.  und  u.i>   |iiiMlahi-[   In   Oahm 


1)110  Iti  14l-|>lprnlnir,  11«1.     A«  al'El'llr  n"lii«i-<l  l"Tr.  it  ii|irt«pnl" 
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pmtjiarly  tbict  *nm^  plnc^,  In  ihn  hilml  rmlunUoo  of 


puie  H*  tfl^rn  i>h  ihfi  inAjf  nt  wbti-l>  iIi'h  Ia  tliv  'Vpy  '.  nhd  It  MUn 
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and  Batum  on  the  Uhick  Sea.  From  these 
seaports,  Rusaian  slcninei-a.  the  beal  OQ  thti 
Mcdilerraaenn  and  ISiack  se;^,  make  quick 
trips  to  Sebastopol  uiid  Ode.ttta;  niid  railrowts 
uonneet  these  cities  with  id)  parts  of  Uitssia, 
costeru  and  we&tcm  Kurope.  Directly  across 
Trotn  Bukii  (hixteen  lioura  by  steamer),  od 
tlie  oilier  side  of  Uie  Cii«pian  Sea,  the  trans* 
Caspian  railroad  commences,  nin«  to  Askalwd 
(iHO  niilen),  and  is  bping  rapidly  cstentlcd 
towards  Sarakhs  (IS")  niiles  ftom  the  [>reaent 
terminnit).  From  Saraktia  to  Herat  in  about 
200  miles  up  the  river  Uari  Uud,  or  Tf^nnd. 
The  construction  of  a  railroad  would  be  nioru 
dilfleult  between  tliesp  places  llinn  Iwtwueii 
Siirukhn  and  the  Cnspinii  Hva ;  tlioilgh.  as  it 
miiiil  follow  the  line  of  the  river,  there  nroidd 
be  no  obslaeles  tlinl  eannol  lie  e:u>ity  mr- 
luouiited. 

Sibi  >!*  the  present  termlntis  oT  the  Indian 
railwa^h,  tlion<;li  the  Knj^H&li  jjoveriiinent  is 
extcndin;j  the  line  l.'iS  miles  to  tiuelbi.  470 
miles  fnmi  Hernt  by  tlio  way  of  Kandahar. 
ThiR  mute  erosiiex  nirtny  rivei's  and  mountain 
ranges,  and  will  liu  a  dilHetilt  and  cxjienitivo 
road  to  bnild.  It  requires  twice  aa  long  for 
tha  transit  of  men  and  aupplict  ^om  Slbi  to 
Herat  as  from  Herat  to  Haku,  though  Ifae  dis^ 
lam-c  ']»  but  little  more. 

The  Caspian  line  is  the  moat  fca^ihlu  ami 

sliorteat  rout«  for  a  railroa<l  from   Kurope  to 

India. 

flours. 

From  I.iiiii]»n  in  livrlhi ^4 

Tlirtifi' liy  Bri-iliiu  ami  I.e(iil)arg  toOdesK*     .     .  -W 

IIt  »lenini;rl'>  lltunii .  4ft 

B^  nkil  lu  B<ik U 

Bj' «l«»mi]>rarrvHs  tlia  Cifpian Ill 

By  ruli  ID  AskHb^ul \i 

Frf>ni  Lonrtou  lo  Askatinit' (T  i1ay»l      .    •    .  Il* 
TiKIIce  to  liidi/i.  1,00U  mile),  in -lU 

XIne  dnyt'  ninning  lime,  if  Hie  i-nllmml  were 
In  o|>enillon,  froa)  London  to  IrnlU  .    ,     .  312 

While  from  t^nndon  lo  Herat,  by  tlic  Sues  Canal  and 
India,  la  uurly  three  limes  a*  loas. 

The  trann-Caspiiin  rnilroiu),  fiom  the  Cupi- 
nn  to  Sarakhs.  rim--^  in  a  notith-euftterly  dinw 
lion.  Hi  tlic  fool  of  a  loii"  range  of  muuntnliis 
Bepamting  Turkestan  from  Porsia.  Small 
streams,  ever)-  lew  miles,  nui  down  the  Mik-B 
of  the  mountains  into  llie  valley,  and  are  aoou 
last  in  the  Knndn  of  the  desert.  Wticn.'v«f 
these  stieaais  ajJiK-ar,  there  are  fertile  onsen. 
This  desert  extends  from  the  foot  of  ilieM; 
moiintfiins,  north-east  to  the  lilrerOxns,  bImhiI 
nOO  tnilca  at  tbc  Caspian  Sea.  and  SOD  niiU-a  at 

*  Hcreandi  thr  pr*»iil  lln«  nf  nltraml.  i 
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Snrakhs.  Tlii*  rU'cre  I'sjand  and  ALur);li-H>) 
nin  Iroin  the  inoiinuuns  of  Argbaii  into  tli^. 
south-ivc>«lHi-ii  pail  of  Ihodesert,  iieHilj  |)»mllel 
to  tbc  Oxu8.  until  Utvy  nrv  alJK(iitn'<)  by  Tin- 
Hnnils  of  the  lit^ncrl.  TheoJd  chaiiiinlB  Uiroucli 
which  they  onc«  rnii  Into  the  Oxiis  can  otill  be 
traced.  ForinoHy  this  desert  wns  n.  rich,  fer- 
tile land,  cullivutod  hy  irri{;utioii.  inhabited  l>y 
at  TSHt  popiilalion,  where  for  btimlredsor  miU-s 
'•  a  njghtiiignle  coiihi  By  from  brarx'h  to  brnufh 
of  the  fruit- troutt,  iii>d  (t  ait  wiilk  from  wnll  to 
wall  and  housetop  to  htiiwetop. "  The  iiitiiiii- 
nients  of  the  oid  eitJes  aru  rre(|uenll.\-  seen  by 
the  traveller,  half  buried  in  the  iKsnd.  Now 
the  desert  is  traversed  only  hj  a  few  vtiinder- 
iug  borseuien,  or  hii  oeeiutioiinl  ^hopbt'id  wiili 
bis  flocks,  iind  is  epai'seily  iiibiil>it«d  on  the 
few  oasea  that  hnve  been  preserved. 

The  gretil  dlit-s  of  Turkestan  are  Khiva  nn 
the  OxuB ;  Bokhara.  Siitanrkand,  and  T»i«)i- 
kcnd,  DOrtli  of  it.  The  former  rout<e  from 
Bu86ia  to  the«e  dUes  waM  by  mil  to  Orenliurg 
on  the  dividingdiiie  hetwoon  Kurope  and  Atiia 

iand  tlie  termimilion  of  the  Suseiau  railways), 
tience  across  the  desei-t  to  Kiuula  on  the  Aral 
Sea,  then  by  RtejLmrr  np  Sir  Darin  (the  -Insar- 
tes)  or  ttirouRh  the  Aral  !Sca,  aii<I  up  the  Aiiiii 
Daria  (the  Oxiis).  These  rivers  are  nnvigtible 
ODiy  at  thrir  flood,  nud  are  very  danyeroiis 
«YCi)  for  the  smallest  st^nmern.  At  other  8«ii- 
soRB  ihe  ronu-  is  ull  the  way  neroriH  the  deseit. 
It  is  aoo  niites  from  Oreuhnrg  to  Khiva,  I.IOO 
to  Bokhara,  ami  l.'Iib  mile«  to  Siimnrkand. 
iiwl  itdivs  fifty  days  for  the  cnrarariB  to  go 
from  Orerdnirg  to  Samarkand.  A  few  years 
ago  thin  route  became  for  a  time  impasaablc. 
owing  to  fVeqaent  inciirhiona  of  robber-bands. 
A  trader  from  Kliira.  hoimd  to  Uic  gnmt  fair 
jit  Xijnl  Novgorod,  was  compelled  to  Qnd 
some  other  route  :  be  crossed  tlie  desert  IVom 
KbJTR  to  the  CsMpion  Sea  (500  niite^t).  and 
found  it  easier  and  rjulL'ker  than  from  Khiva 
to  Orenburg.  Here  he  took  llic  Baku  steamer 
lip  the  Vmljin  to  Nijni  Xnvgi>rod.  Olher  air- 
nvaiis  followed.  The  I{iii><si!i[i  arutiot.  nilh 
Ihcir  auppliea.  which  had  hi'eii  scot  hy  the 
way  of  Orenburg  and  Kasnln.  were  went  by 
the  Caapiau  route.  When  the  Caspian  railway 
it  extended  to  Sarakha,  Bokhara  will  he  witMn 
SOO  mileB.  and  Merv  leas  thuu  tOO  uilcx.  from 
the  line  of  tbf  road. 

The  diiicovcrj  of  oil  at  Baku  has  built  that 
city,  and  made  it  tbc  eutrepot  of  all  kinds  of 
stores ;  has  oiK-ned  a  railroad  from  Tillis  to 
Babu,  and  ereated  a  llet.<l  of  Bteainers  plying  on 
the  Caspian  and  Volga;  bus  turned  the  couree 
of  the  Aaiatiu  trade  from  Oivnhurg  to  tlic  Can- 
plan,  and  tranaforretl  lh«  goveriiuient  of  Asia 


from  Turkeataii  to  TiUia;  has  led  to  the  open- 
ing of  the  Caspian  and  the  conttiiiution  of 
the  trans- Ca^pi II n  railroad:  and  lias  broiifrln 
Mcrv,  Herat,  and  India  forty  days  neamr  St. 
Pcterabui^  than  they  were  aix  years  ago,  re- 
ducing, by  fldly  tJiree- fourth*,  the  coet  of  trans- 
portation of  men  and  suppllett,  and  0|>ening  a 
new  era  for  Asia.  Tlie  great  saving  in  time  in 
the  coHt  of  trans porut ion  of  men.  Rjiinittiim*  of 
war,  and  stores,  will  amply  pay  tlie  i«U're«l  on 
the  cost  oflhcroad,  and  itsoi)cratiiif!-c.\|>enacs. 

England  and  Itussia  could  cLsily  unite  iii 
the  eonslrucliou  uwl  operation  of  the  Caspian 
road.  They  have  n  common  intercut.  —  the 
sliortfst  way  to  tlit-ir  respeelivw  dominiona. 
The  wuise  which  ihreateiH  conHict  betwe«n 
these  two  powerii  on  Uio  l>otviei-9  of  .Vfghaiiis- 
tan  ahcirild  br  the  occiisioii  of  pence.  Kn^lund 
wanti4  on  the  went  of  India  a  strong  and  per- 
nniDent  j>oiver,  sjch  as  Afghanistan  can  ucrer 
be.  although  aupiiorted  by  constant  nuhaSdica, 
supplemented,  when  these  failed,  by  an  arme<1 
force.  Ktigsia,  on  her  etiatcni  houudary,  alno 
necils  a  strong  iind  permanent  power  to  re- 
Htrain  the  wamlcring  tribes  (Voin  de*4{K)Uing 
her  territory. 

The  English  complain  that  the  policy  af 
liimsia  for  a  hundred  yeiira  Ima  been  to  ex- 
lend  her  dominions  in  ovei-y  quarter,  and  in 
pioof  point  to  the  contiDunl  expansion  of  ber 
territory.  Scarcely  a  eenUiry  ago  the  caMcru  ' 
ami  utouUiern  buiiuiJaries  of  Ru^ssiu  followMl 
the  Volf-a  down  toTearilBin,  about  three  hno- 
drcd  miles  from  the  Caspian,  then  croaked  to 
the  Don.  following  that  river  to  the  Black  Sen. 
Since  then  the  tiu^sinn  army  has  croaaed  the 
Caucasus,  coaijucrcd  the  whole  of  Circaaaia 
and  a  [mrtion  of  I'crsia  and  Turkey  In  A»i». 
and  pushed  itH  .soiilheriibotindnry  two  hundrci) 
miles  south  of  the  Caucasian  Mountains.  U 
has  pushed  il»  wulb-cjislcin  boundary  down 
to  the  Cutipian.  nruuiid  the  tiead  and  eastf-rti 
shore  of  thai  -ica,  reaching  out  to  tliCi  Sea 
of  Arnl.  annexing  Khiva,  bukhara,  Tiirkesliii, 
mid  the  Kirghiz  Steppes,  even  to  the  western 
boundary  of  China,  t^uitc  recently  il  has  an- 
nexed Itlerv,  and  Lhreatens  Herat :  nnd  now» 
from  the  Black  Sea  and  Persia  north  to  tho 
ArcUc  Ocean,  the  Russian  vagle  in  the  only  tlflf 
that  wavcB. 

Russia,  again  and  again,  through  her  Icuding 
statesmen.  \\!u<  a.'4>tured  Kngland  that  slie  had 
reached  her  eastern  liaiil;^.  nnd  as  ollen  liuvc- 
thrM!  usauraticcH  been  contra<licted  hy  fUrlher 
eonquesia  in  the  east.  The  Kngltsh  natiiralljr 
regard  these  assertions  os  proiniaw  made  ontj 
to  deceive,  and  to  be  broken  as  soon  as  the 
hostile  feeling  of  (ircat  Britain,  nrottsml  by 
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»H0h  conqiioite,  hiw  been  quieted.  May  not. 
however.  tUe  iiitciitioiiis  of  Ihi-  Rtixsiniis  be 
boncst.  and  the  cniiac  of  this  npiKircnl  breach 
of  faith  1)0  easily  cxplainwif 

All  the  L-ouotry  from  th*  Uoii  and  tli*  Volga 
(.■aat  to  China  nnd  ImHu.  ami  from  the  Omi- 
cBBiis  south  lo  tho  rersiaii  (iulf.  uiiil  south- 
west to  the  Sleditenraaean.  has  been  occupied 
on  thi'  oiie  ftidc  hy  nandcring  trihes  without 
flx«d  bitbiuiiDD  or  iiuriu.iaent  goverrtnieiit,  mn- 
raiiders.  alavc-dealors,  and  vflg,il>ond8 ;  irhtle 
on  the  itoiith  iind  soiiUi-irefit  the  countries 
have  lieen  and  ai"e  ruled  by  Uie  IVMians  and 
Turlr«,  whose  dominion  i«  a  eonstain  (.■iirac  lo 
tile  i)eo|>le  over  whom  ihcj-  rule,  tbi-  tax-gath- 
erers tieing  the  only  evidence  to  them  of  a 
government. 

AVltcrevcr  the  Itusainns  have  estoblislied  a 
new  eastern  bountlnry.  sftlli-inents  havesjiruiig 
up.  The^c  settlementii  must  be  protected  from 
pillnge  by  the  wandering  chieft.  It  wna  not 
sufBdent  lu  chnstise  the  TtinrftLiders  and  reuiru 
williin  tht'  buiiiidary.  &*,  tho  return  v\\*  regarded 
asnrelre&t.And  proof  of  weakness.  Exporienoe 
has  tatighi.  the  Una-^inns.  that,  in  order  to  keep 
pence.  Ihe^e  tribes  must  be  brought  tinder  Rus- 
sian rule:  thua,  by  force  of  circuuistnnees.  they 
have  been  eompelled  to  extend  their  territory 
(VoDQ  time  to  lime.  The  con<|uerei]  countries 
have  been  governed  by  the  ablest  generaU  of 
Russia,  a  Kaufmann  ami  a  Skobelcff.  Their 
authority  was  almost  despotic  :  and  iVeqURUtiy 
kingiioniR  liai'e  hoen  ftnnpxe<)  before  either 
Russia  or  Europe  knew  of  the  forward  movo- 
mcnt.  When  once  annexed,  the  govcmmcDt 
could  not  Teeall  its  army,  or  refrain  fi'om  gov- 
erning the  conquered  country. 

Tlic  Rnt^siauB  are  only  currytrig  out  tho 
policy  swlopted  by  the  English  in  India  a  hun- 
dred and  Hlty  years  ago.  Her  rule  then  es- 
tended  only  over  a  few  triht-.s.  Lord  Clive 
and  'Warren  Hastlu^  were  forced  to  extend 
her  dominionit  north  to  the  Himalayan  Moun- 
tainfl.  and  soulh  to  the  fncifle  Ocean,  until  the 
whole  penin<)iila  of  India  liecame  her  empire; 
whicb.  tliough  not  .is  e\teiisiw  territorially  as 
ltus»iu,  yet  in  wealth  and  ]K>puhitioa  far  ex- 
ceeds that  or  Russia  in  Asia. 

Wherever  the  Itussiau  has  gone,  there  he  baa 
c&rricd  law  and  govtmment,  t^etlled  habitu- 
tiona.  and  eivilisation.  Though  we  may  regard 
the  civilization  as  cnide  and  the  government 
as  Iwul.  yet  it  is  a  vast  improvement  over  the 
fonner  misrnlc.  Kolilx^ry  has  been  stoi)]>ed. 
slavery  abolished,  and  the  permanent  cultiva- 
tion of  the  land  be^n.  With  the  esccptioa 
of  one  or  two  trihes  in  the  Caucasua,  there  ia 
oot  a  single   nation  or  tribe  that  doea  not 


greatly  prefer  the  rule  of  Russia  to  the  misrule 
of  tJieir  former  ehivfs. 

Alter  Uie  capture  of  TAcrt  by  the  Russians, 
Afghan  was  the  only  country  tbal  separated 
the  KoMian  dominiona  fk-om  the  English  em- 
igre. The  western  boundary  of  AfgbM  then 
became  u  subject  of  great  importance  to  Eng- 
laad.  The  capture  of  Men-  waa  acquiesced 
in  by  Great  nrilain  on  the  agreement  with 
Russia  that  a  Joint  commission  should  be  ap- 
pointed to  *' delimit  tho  Afghan  frontier  from 
Khoja  Saleh  on  the  Oxus,  to  Sarakha "  on 
the  Man-Rad.  or  Tajand, — a  distance  of  about 
tlirej>  ImiKli-etl  miles. 

The  Russians  claim  thai  this  bouudary-tiue 
runs  south  of  Paiij  Deb.  crossing  the  Ilari-Rud 
or  Tajand  about  fifty  milea  below  Herat,  fol- 
lowing a  range  of  luountaius  thai  runs,  or  at 
least  was  snp[)Osed  to  run.  fbom  the  Oxus  River 
lo  the  Tajand. 

The  English  claim  that  it  crosAes  the  river 
about  two  hundred  miles  below  Herat.  The 
line  hits  never  been  Axed.  In  the  article  ou 
Afghanistan,  iu  the  last  edition  of  tho  Ene^eio- 
paedia  Britannica,  two  houndariee  are  given. 
The  flral  ciMs^ea  the  river  about  seventy  miles 
below  Herat,  and  followe  closely  the  line  now 
claimed  by  Russia.  It  says,  "  The  hall- 
Independent  ITaznra  trihes  stretch  across  the 
branches  of  the  rirer  of  Herat,  and  down  into 
the  Oxua  basin,  »o  that  it  is  dilllcuU  hvre  to 
assign  a  boundary." 

On  two  maps  in  my  Fn^nch  atlas,  theboand- 
ary-Iioe  orossea  tho  Tajand  at  diCcrcnt  places. 
On  the  large  map  of  the  Messrs.  Johnson, 
pnbliahed  in  Edinhuigh,  two  boundaries  are 
also  ^Yon;  though  the  outer  one,  now  elaitiwd 
by  England,  has  greater  prominence.  At  one 
time  tiie  line  was  d&icribed  as  lunning  along 
a  high  isountaiii  range  which  passed  south  of 
the  Mur^h-ilb  River,  and  between  Uiat  river 
and  the  Tajand,  —  stjlmtuntislly  tliu  litie  now 
claimed  by  Kusaia ;  but  when  it  was  discov- 
ered tbut  this  range  existed  only  on  the  ma|)fl 
and  in  necuunts  or  early  lra%'ellers,  and  that 
tliere  was  no  mountain  biirriLT,  the  boundar^*- 
line  vtiH  moved  farther  west.'  Until  recently, 
the  western  Imundary  had  never  been  a  subject 
of  interest  to  the  amir  of  Afghan  or  to  the 
English  or  RtiHsian  govcrnmeats.  The  land 
within  the  disputed  territory  la  of  little  value. 
The  populntion  is  sparae,  with  few  afStlationa 
with  the  Alfehans.  The  people  belong  to  a 
different  race,  having  features  of  the  Mongol 
type,  speaking  a  different  language,  and  pay- 

Ins  til  (lie  chiinir<t«r  and  inlllury  raaourcu  of  Uir  chlafa  mllnt 
4l1Ivnit.  ICnbiiL  luir!  KnfntabiTr 
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io^  tribute  Ut  the  Ar^hanti  only  when  comi)«lle(l 
by  Rti  armed  force.  Acoorfling  to  the  London 
Timtt,  the  ninir  of  Afp;hAii  tliil  not  occnpy 
ttiis  disputed  lerrilory  uiiUI  IH&t,  wlipn  b*-  re- 
eoii-eii  H  tnop  ft-om  the  vioeroy  oT  India,  with 
the  bouudary'liD«  now  cIaJiikxI. 

The  Riisainiia  diiiin  lliiit  the  KngUsh  hnvc 
riiniHbfil  lli(>  AfghiinH  with  maptt.  piniis  nf 
fortilicAtioiiB,  money  to  build  nod  i^qnip  thcne 
torts,  and  engineers  to  siipL-riniemt  tlie  con- 
struclioi,  «.ud  ttiat  th(-«t>  ki-Is  are  :i  hreuuli  oT 
goo<lfhittion  the  part  of  I-'ngland.  Ttie  Kiiglisli 
claim  that  Unnfiia  has  sent  an  «rnied  fVirTO  into 
the  disputed  lerritorj',  occupying  at  li-iwt  two 
towns,  and  that  these  acts  aren  breach  of  good 
faith  on  tlie  inrt  dI*  KniiKiu. 

The  Rnj^liiih  policy  in  Tmlia  haii  be(>n  the 
same  HR  that  of  Kiissia.  It  wan  roiimi  nrocit- 
sar>',Andprov«<]  Micct^ssl'til.to  the  mui ntciiaucc 
of  ordt-r  ;  and  tlii-rc  is  every  rejiHoti  to  bt-licvc 
tbttt  a  simiUir  {wlicy  niil  pruduue  lilce  re^ndta. 
GARDtKKU   O.    UUUBAILD. 


KOADS  FROM  INDIA  TO  CENTRAL  ASIA. 

DnsT  ]ttmiA»MAi>,  one  of  the  mo«t  fnnionM 
ntoire  of  AfKhiinistati,  is  reported  to  hare  said 
that  he  could  not  iindcratand  Trhy  the  niaitt«ri4 
of  thp  ricbea  of  India  pver  shoidd  \\a\i;  de< 
Hignc'd  ■■  occupying  such  a  eonntrj'  as  Kabnl, 
where  thcro  ie  notliing  but  roeks  and  stones." 
It  was  a  shrewd  remark  ;  and  ArghaniHtan  owes 
its  ini[K>rtnnce ,  not  lo  the  fertility  of  its  soil  or 
to  any  otJieriiiitundiidvantaj{V8,but  to  Uie  fact 
that  the  great  trade  and  milUary  routes  of  wn- 
tral  Ania  lie  within  its  borderi.  AfghauiRtan 
—  using  the  won!  in  its  Woadost  Hense,  ns 
Iticliidin};  all  the  tcrritury  under  the  rule  ofUie 
proseiii  amir  —  takes  the  Torin,  roughly  Bpesk- 
ing.  of  ail  immense  squnre,  with  sides  of  about 
eix  hundred  miles  in  Ifngtli.  Uu  the  west  n 
weU-detiuod  boundary  separates  it  from  I'urxui. 
To  the  Boath  the  dividing-line  between  the  ter- 
ritories of  tlic  amir  and  those  of  the  khan  of 
Kelat,  »g  the  niler  of  Buluchislaii  is  often  cnll«<l 
in  English  bookg.  ie  not  ho  well  markcil :  but, 
08  a  large  portion  of  it  runt^  through  an  un- 
inhabitable Halt  dejiiert,  thin  is  not  of  murh 
importance.  On  thn  rnsl  the  Snliin.nn  and 
other  mountain  riini^es  fgrta  a  nntunil  frontier 
between  .\fghaQistan  and  Itrltish  India.  ,\t 
one  time  this  mountain  barrier  was  »iippoaod 
to  be  inipnkctioable  for  the  luovcuienl  of  lai^e 
massoa  of  troops.  To-day  it  ib  cerliiin  that 
Bueb  fa  not  tlie  case :  for,  in  sddition  to  tjie 
well-known  Kbyber,  Koram,  and  liolan  passes, 
tnort  than  two  bnudrcd  other  pntliH  croas  thcac 


mounlains  in  every  direction.  In  fact,  thu 
barrier  Is  no  baiTlor  at  all,  and  would  olfer  but 
little  reaiatnnee  to  an  enterprising  general.  IC 
ia  on  the  north,  however,  that  .Afghanistan  i» 
tnOBt  ndiiorable.  True,  the  Amu  Daiia  or 
Oxus  River,  from  ila  source  iy,900  feet  abov© 
the  sen,  in  I^ake  8ir-i-KiiUI.  in  the  highland  of 
Great  I'nmir,  to  ICIioJa  Salch,  separalvs  tli» 
Afghan  provinces  of  IJadnksbnn  and  Turkestnii 
from  the  Ituseiian  dominions  of  l-'ei^hana  and 
BokliJira.  lint  a  river  is,  albeit,  a  |jt»orixmnd- 
arv',  IVom  fi  military  point  ofvipw  ;  and,  besiileie, 
ft-oni  Klioja  .Saicb  to  the  Persian  frontier,  on 
tilt  Hari-Kud,  the  line,  wherever  ran,  miist  be 
[HI  rely  artiticlal. 

More  unfortunate  still,  the  DiudtiKufth.  with 
its  ontlying  spurs  —  the  Klior-i-Baba,  Safwl 
Kiir  (White  Mountainn),  and  Siah  Ktir  (Blade 
Mouutaiiib)  —  rmiuiui:  from  east  lowt^st,  divider 
Afghanistan  into  two  unequal  parts.  The  ter- 
ritory lying  north  of  these  monntains  belongs, 
phy^ienlly  ^iicaking,  to  the  basin  of  the  Oxaa 
(Ai'ulof-'aspiau  basin),  or.  In  other  word4,  U> 
KtiBsian  Asia,  in  addition,  tliese  uiuiintalna, 
together  wiih  theii'off-shoota  to  the  eotitb.  pre- 
vent, (luring  live  months  in  each  year,  all  direct 
eoiinuiinicatton  lietween  Kabul,  the  chief  city 
of  the  cast,  and  Herat,  the  er)nally  importaat 
cmporinni  of  the  weal.  The  main  route  be- 
tween these  two  places  is  through  Kandaltar, 
whieh  thn^hesat  thosoMthcrn  apex  of  a  iieariy 
equilateral  triangle,  with  sidea  of  three  httudred 
and  three  hundred  and  thirtj-five  miles.  The 
posiiUon  of  these  places  onee  ttaorougtaly 
grasped,  there  \s  uo  difficulty  iu  undentaadtng 
the  base  of  the  KnglLsh  o[wrationa  i\\  Afghan- 
istan. 

From  Kni-achi  (Kurrachce)  on  the  Arabian 
Gulf,  and  netir  the  mouth  of  the  river  Indus,  a 
railway  r^ins  along  Hint  river  by  liaidarabad  to 
Sukku'r.  At  this  point  it  crosses  tJie  Indas, 
and,  pnsaiug  by  Ahiltan,  joins  tlic  line  fcxim 
Calcutta  and  Bombay  at  Lahore.  The  latter 
road  rung  thence  by  Uawal  Pindi,  nrossing  the 
IndiiH  near  Attock,  to  Pcsliawarat  thccutraDce 
of  the  Kliyber  Pass.  The  last  of  this  railway- 
system —  'the  mUsing  link  from  Mutlau  to 
Lahore  '  —  was  o(>en  to  tralBc  in  1878. 

Kaliiil.  the  ehief  [lolitical  eily  of  Afghanis- 
tan, eotilftins  a  population  of  between  lifVy  and 
sisty  thousand.  It  is  aituuti^l  on  the  Kabtd 
Kiver.  not  far  from  its  conducnec  with  Uie 
l.ogar,  and  is  the  eonveiging  ]K>int  of  the  Irade- 
routea  frum  Afghan  Turkestan,  and  the  coun- 
tries beyond  the  Oxus,  over  the  dillUnilt  moun- 
tain passes,  eleven  and  twelve  Uioiisaiid  fevt 
high,  of  the  Hinda  Knah ;  from  lA^rsia  aotl 
llnhichifltan  l>y  Kandabar;  and  IVom  India  by 
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tbe  Kh>'l)cr  und  Kiimm  piUiMs.  From  Kubul 
to  PvHhiiwur  (IKO  mik's).  ttip  rosil  k>:i<la  by 
the  Kliurii  Kabul  or  Lutubnml  (msscs  to  llie 
Ja^fdaiak  Pas9.  ll  wna  iii  these  uuri-ow  iIl-IiIuh 
tli»t  tht!  KngliHl)  !Lni),v  naH  ^liiughliTuI  hy  llu* 
Af^li»ii»  ill  \H4'2.  T1k>iii-u  tiy  (jiiiiduniak  Slid 
Jftlalul'ad,  on  tlie  Kal>ut  River,  tbc  i-i>:til  runs  to 
LHlpurn.  'I'liei-e  it  Icnvre*  ttic  river,  ami  r<iltow8 
two  inouiilsiti  strennis  ovor  the  Klivlior  Pfnis 
tit.OOO  foot),  to  IV«bawftr.  Tliia  'iviitv  was 
rdloncfl  by  RIptiiiisLoiic  iind  Pollock  in  the 
iirat  Afglmii  war;  nnil.  uow  thnt  the  t(!niunii» 
of  ihfl  I'nnjftb  railwuy  i«  nt  I'ciUmwAr^  It  la  Uii> 
juiMi  impDi'lanl  nnitL-  fix>m  liittiii  to  vitat«rn 
ArgtianiistSD.  altUoitgh  Geu.  (now  Sir  Frpii- 
«rick)  Kolicrls.  in  187!t,  led  his  ni-ray  ovor  the 
iiioru  .tuutticiTi  Kiirmii  Vasa  U>  Knbiil. 

Kandiiliar,  liii.-  grenl  trade-ix'titri*  of  the 
BouUi,  lying  on  tiio  ilircrt  mad  Troni  IiuJiit  to 
liuRiI,  is  likely  to  be  of  luuic  itii|iort«iicc  in 
case  of  a  wur  bclni.'eii  Ku'^Inud  ami  UimHia. 
it  \a  ftititat«(l  ill  »  siiiiill  |i1h(ii  bt>twoL-u  tlii- 
A^bu)d-at>  and  Taiook  rivera,  ond  ooitiniamU 
the  road  ttiroiigh  ttic  Taniak  valley,  by  Oliazni, 
to  Knbiil  (31)4  miles).  Sir  Joliii  Kl>ado  look 
this  route  oil  bis  march  to  Kaiidotiar  in  IH'M  ; 
Nott  miirchpd  by  it  in  If44:i.  to  »id  I'ollocii  in 
avenging  Die  maHsaure  of  KIphinxlonc'it  ex- 
pedition ;  and  it  tciw  by  this  iiiad  tlint  Sir 
Fn-dcriclt  Kuburts  iiiudu  his  famoiiH  inarch 
from  Kaliiil  to  Use  relief  of  Kanduh:ir  in  18«0. 
The  railroad  fi-om  India  to  Kandahar  leaves 
the  main  line  from  KnirtcLi  to  Luhorv,  at 
Siikkiir  on  the  IndiiH;  tbL>uo«  by  Shikarpur 
und  Siht  to  Kindli,  at  the  entrance  of  the  Uulnn 
Pasa.  Uure  the  railway  stops  i  but » good  oar- 
riagi!-rx)ad  \is»  been  ciinstriicied ,  at  least  as  far 
OH  Qiioiu.  UnrorlAinatoly  no  bridges  were 
built  over  tbe  strcame,  thcj'  beioje  ci-osaed  by 
forf.ls  ;  nml  this  has  mndc  it  iin|HMAiblc  to  lay  • 
light  mililsry  railiray  alonfi  the  rond.  Indeed, 
it  has  been  stated  that  n  thorouHhiy  built  rail- 
way could  not  be  0|iciicd  to  (iuetta  in  IcHsthnn 
two  years,  (jiiettn.or  .stiuKiHsitnat^d  lietweon 
the  he*d  of  tlio  liolan  Pass  and  the  Fi«hin 
valloy.  llconitnunds  ihu  rood,  und  is  there- 
fore a  phiee  of  very  great  inilitiir>-  im[iortnnoe. 
Tho  liolnn  Pam  and  t^iieltn  are  in  Kaliu-hi-ttnn  ; 
but  ttiv  Kn>;li^li  uajiui'vd  by  trenl.v,  in  M73,  tlu- 
right  to  hold  and  inte  ibe  pa^it  and  tu>vn  for 
military  purixieea,  and  Qiiulta  in  now  Ihc  most 
advanced  English  outpoet.  The  ruml  leiidH 
Ibeiice  through  the  Pi»hiH  valley,  and  over  the 
Kojak  or  Gw^jn  p)i8st«  to  Kttnd»hftr.  l-'rom 
tlie  end  of  the  rAilway  at  Riiidti.  to  Kandahar, 
ifl  sornewliere  l>ctwecn  2UU  and  itlO  miles. 
Aiithorily  baa  been  given  to  complete  it  to  the 
Ptabfn  rallcj  nrithin  a  hundred  miles  of  Kao- 


duhur.  Thut  city  was  uccuiihmI  by  the  i^ngUah 
fjwni  I4:ID  to  1S4-i.  and  again  from  187^  to 
1881 ,  TliG  Irade-roato  tlienec  to  Herat,  nearly 
:{70  mtlvs  away,  lends  by  two  sti'ong  puititiona. 
—  Kushk-i-Nakud,  the  Kceiiu  of  Bnrrovia's 
(k-feat  in  1S80,  and  Girislik,  —  nod  over  sovenil 
luouDtain  paiiaes.  Uul  the  iui)}ortao(.-«  of  ihta 
ro.td.  ami  ot  Kandahjir  Itself,  has  been  lea- 
Hont'd  by  Ibe  di)^-ovvry  of  u  niueh  longer,  hut 
uevertlicle&a  good,  route  from  ijuctia  to  Herat 
without  pasMng  Kandahar.  It  was  by  tbts 
road  that  Gen.  Lumcden's  Indian  csoort,  over 
1,300  Htroofi,  and  with  a  trnin  of  l^'tOO  cameU 
and  4iHt  mnlea,  inan-hi^l  at  on  sveragu  rate 
of  eighteen  milea  a  day  to  meet  biiD  on  the 
ftoiitler. 

Elcral([lcri)  U  Hituated  on  a  ferttle  plain, 
near  the  river  ilari-Kiid  (river  of  Iferi  or 
Hemt),  between  the  western  extruuiittes  of 
the  KpurK  of  the  Hindu  Kiisli,  above  men- 
tkiued.  lis  iiu{)uTt:inee.  botb  commercial  and 
Htratugie.  i^  diw  to  the  fac-t  that  il  dominate* 
the  best  road  from  the  Caspian  by  Masli-had, 
to  the  Indna  by  Kandahar.  The  jioulion  of 
the  city  ilfelf,  IVuui  a  military  i>oint  of  view, 
is  not  good  ;  because  its  defences  Art>,  as  <ien. 
GrodekofT  jiointed  out,  commanded  by  a 
D«ighboriug  bill. 

The  liari-ltud  rise^  in  tlic  heart  of  Aljtban- 
istan,  aivl  Howing  almoxt  due  nrt-nl  along  the 
noitliern  base  of  the  Parnpami!>[is  Hills,  wilhiu 
ft  few  miles  of  Herat,  strikes  the  I'erBiaii  fron- 
tier seventy  inilca  beyond  that  city,  at  Kusaa. 
There  it  abruptly  Uinis  horlh,  and.  passing 
Xoinkar, —  n  name  given  to  a  ford,  but  more 
eorrccth',  perhaps,  to  a  nctghboriug  pass  in  tho 
lulls,  —  tenches  Pul-i>KhaUin-  At  tliis  point 
it  rcecii'ea  its  prininpal  alDuent,  the  Ka.<iliaf 
Kud,  from  Uic  west.  The  Kashaf  and  Haii- 
Hud.  after  leaving  Pul-i-Khatun.  Like  the  name 
of  Tajaiul,  and,  passing  Sarakha.  beeome  deno* 
cated  in  the  Turkoman  Steppe-  The  onsis  thus 
formed  lies  between  Morv  and  Persia,  and  for 
this  roaeon  has  been  nearly  niiinhabit«^'d  until 
the  recent  Bus^ian  a<lvance  upon  Men-. 

The  river  Mnrgli-ab  n&es  to  the  »outh  of  the 
Piiiopnniimis  HIIIn.  and.  llowiiig  iu  a  general 
norlli<-rly  dimtaion,  passes  the  Afshstn  sUong- 
hold  of  ilaln  Mnr;.diab,  on  the  road  from  Herat 
to  Maimnna  anti  Afghan  Turkestan;  tbcnce 
it  fiowa  by  Jlenieiiak  (where,  ftccordlng  to  the 
ItuBsians,  the  norlb-westcro  boundary  of  Af- 
ghanistan crossca  the  river),  by  Panj  Deh  and 
Yulatan,  to  Mcrv,  where  it  lose*  itaelf  in  the 
irrigation  canala  of  that  oasis. 

A  few  miles  In-low  l^anj  Dch  the  Miirgh-db 
receivoa  from  tht-  we*t  the  river  Knshk.  which 
rises  to  the  north  of  the  wntor-parlii^  not  far 
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from  Herat.  Tbc  roud  from  tlerat  to  Bala 
Miir(>liab  c-rOBscs  its  up|}(!r  w&tcrii.  At  nonie 
point  near  tlic  coDBaeticc  of  the  Miii-gli-ni>aTKl 
t.he  Kii^hk  the  Afgliaus  coiislmctiMl  »  auiiill 
fort  called  Ak  Tep«.  The  Merv  unsis.  fioru 
jU8t  Jiliovc  Vtilstan.  stretches  along  the  MupgU- 
Ab  for  nearly  M\tr  miles.  Ha  wMlti  in  not 
far  from  forty  miles,  and  (t  itiav  hi!  snid 
to  tM>  onty  240  miles  fi-onp  II«rat.  A  (letail<'<l 
and  iutfi-iulitig  dcHiii-iption  of  llieoasiH.  rogetli- 
er  wilb  a  ricar  [dan,  ia  given  in  Uip  setniid 
volnme  of  O'Donovnn'*  •  Ihrv  dnsiri,'  U  in 
only  tifct-jK^iirv  to  siiy  hiTc  lliaL  Mri^v  is  ihi; 
convfi-ginji  iioiut  of  the  caravaii  rontrs  frum 
I>rsi!i  by  Maah-hnd.  to  Khiva,  at  tlip  nortliprii 
end  ofllic  Turkoiiinii  Sti-p[)c,  and  to  Bokhara 
and  the  oouiitrics  bc^yond  the  Oxus. 

KuwAttu  Chaxniku. 


r/tE  RACES  OP   CENTRAL   ASIA. 

Ai<xiiiAMHTAM  is  inhabitt^d  by  many  diffeiGnt 
tribes  and  races,  nfwhoni  tlie  Af^bnna  .ire  iin- 
tloiiiitcdly  tho  dominant  race;  but  the  evtoiit 
of  their  (loiiiiuiou  at  any  one  time  depends 
more  upon  tlio  skill  and  energj'  of  the  Afghan 
chief  or  amir  for  the  tinio  Ivcing.  than  it  doc« 
upon  any  preacriplive  right  or  trndition.  In- 
deed, there  an.*  living  at  the  present  moment, 
in  the  moutitainous  liiatriots.  uon-Af^bao  tribea 
which  have  never  been  aubdued-  And  the 
Hazara  dwoIUng  on  the  great  eeiitrnl  platcAU 
are  only  tributary  td  the  ruler  of  Kabul  wlieu 
that  jmtentato  is  sutllciently  strong  at  homo  to 
spare  Holdiers  to  collect  the  tribute  or  taxe!w 
There  is  no  settled  govenimeni  in  the  country. 
The  amir'rt  'nithnrity  is  i-espeeted  only  when 
he  [XjMt-sM-s  menns  of  compellinji  rcspeet. 
Kach  tribt  and  dan  manages  its  own  imnicdi- 
ato  aSbirs  through  ii  eonucil  of  th«  elders,  and 
in  scconlfiricv  nith  the  iimuotuorial  eiislouut  of 
thi'  tribi-.  TIiL'  amir  is  merely  a  dictator  for 
lifis  and  every  :iltempl,  in  reeent  times,  to 
intPodiiee  a  settled  form  of  goveruiuent  or  to 
estahlinh  a  dynasty,  hfts  bi-eii  un  immediate 
and  complete  fnilurv.  Il  is  this  iranL  of  liu- 
hesloo  among  the  Afghans  themselves  that  has 
btuught  about  th«  interference  of  the  Kiigli^i 
in  their  domestic  and  foreij^n  lolnlions.  The 
true  Afghan  tril)4?j;  live  )n  the  valleys  between 
Kabul  uud  P<^ahaw.ir.  nnd  Kabul  and  Kandahar. 
They  are  a  sturdy,  daring  people,  and  are  de- 
scribed as  poaaeaaing  a  strong  Jcwiiih  cast  of 
oountcuance.  This  latter  |>cvuUarity  has  in- 
duced some  Icarw.-d  and  cnthuHinslic  etbnolo- 
t^flts  to  declare  Uiat  they,  like  all  other  races 
whose  oiigiD  la  nnktiown.  are  th«  descenduou 


of  the  ten  lost  tribes  of  Israel.  However  this 
may  he,  they  at  one  time  cxtondoil  tlicir  rule 
to  the  ttuulh  of  I'eshawar,  and  have  been  ■ 
conttant  ihom  in  ibe  flesh  of  the  riccroy  of 
India  from  the  begintiing  of  the  oenlnry  to  the 
present  day. 

To  show  the  fluctnating  nature  of  the  Afghan 
dominion,  lot  ns  briefly  trace  the  history  of  ih« 
ooimirj-  from  1X4-J  to  Ihe  prt-Honl  year.  In 
Irt-iS  tbfl  Knglisli  abandoned  the  atleiupt  to 
fort*  a  itiler  on  the  Afghans,  and  again  recog- 
nized Dost  Muhnmmnd  as  amir  of  Kabul. 
Eight  ycara  latrr,  ihnt  ehit-ftain  reconquered 
Ballih.  then  the  most  imporlaul  town  north 
of  the  Hindu  Knah ;  and  between  18^0  and 
18»iO  he  cxlended  his  nde  over  the  whole  of 
Afghan  Turkestan,  and  reduced  Budakshan  to 
the  condilioii  of  n  tributary  piovince.  tu 
1855  lie  took  Kandahar,  and  \h\i%  eslttbliahed 
hla  authority  in  the  soiitb.  Hut  it  was  not 
until  ISG.t  that  be  eaptnreil  Herat.  Then,  for 
the  firat  time  §i[iee  the  days  of  Timur.  there 
waft  one  supreme  ruler  in  the  country.  Two 
weeks  later  he  died.  His  son.  Shir  All.  suc- 
uceded  him.  But  there  were  many  rivals  in 
the  fieldi  among  them  Abdiirrnhnmn  Khan,  the 
present  amir;  an<I  Sliir  Ali  cjinuot  be  said  to 
havfi  been  the  nndispntcd  ruler  of  Alghunistan 
before  LSC8.  lli»  atlculion  wna  then  direct«<l 
to  iicrsuading  the  English,  in  return  for  valu- 
able oonecasions,  to  guarantee  the  amirsliip  to 
himself  arKl  bis  descciidaota,  and  also  to  supply 
bim'with  funds  with  which  to  raii^e  and  maintain 
an  army  in  the  face  of  tliu  unjiopularity  his 
reforms  were  arousing  in  Afghanistan.  In  lbi« 
be  WU3  only  parttiilly  ttncccMful :  and  in  IWjtJ 
be  uirned  to  the  liii*st'in*.  flen.  Slolictofl' 
wa>*  received  at  Kiihtil  a«  amlm-uador.  and 
(ien.  Grodekoti'  was  escortol  thnni-th  Afijhau 
Turkestan  to  Hei-at,  while  the  Knjrljsh  envoy 
watt  not  even  allowetl  to  emss  ihi-  frontier. 
War  followed  ;  and  iti  a  few  mouths  -Shir  Ali 
•lied  a  ftigilive  at  Mazar-i-Sharif.  IIU  sec- 
ond son.  Vaknb  Khan,  was  recognized  by  this 
Kngli»b  Hs  amir;  nnd.  upon  his  signing  the 
treaty  of  Gaudamuk  in  1870,  Lite  English  evac- 
URtei'l  the  conutry.  By  this  treaty  the  foreign 
relatious  of  Afghanistan  were  placed  under  Vm 
control  of  the  English,  who  wei-e  to  be  allowed 
to  ■♦end  a  *  rexIdeDt  *  to  Kabul.  Shortly  after 
his  nirival.  Major  Cavagnari,  the  'resident,' 
was  niiinleixni.  The  Engltah  ag;iin  inviid«d 
the  country,  deposed  Vaknb  Khan,  anil  recog- 
nized hti4  (K>usin,  AlKlurrahman  Klian,  for  many 
years  an  exile  in  Bukhara  and  Samarkand,  as 
amir.  Kabul  was  eiacuatn]  in  If^SO,  and 
Kandahar  in  It^ril.  In  litHS  the  new  amir 
drove  Ayub  Khan,  anotlicr  .ton  of  Shir  Ali. 
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out  of  Herat,  oitd  Iwcame  sole  ruler  ul'  Af- 
•^hniiiBlJin. 

Norlh  of  the  (linilii  Kiialt,  and  l)ctwcert  llmL 
range,  thf  Osu'f  Kivur,  Jimi  the;  Turkomun 
St6|>p«.'.  nK  9)limtC'l  Badflkniian  and  Afghnii 
TurkcHliin.  an  itie  provinces  of  Kiiiidiiz. 
Kbulm.  Balkh,  Sir-i-pul,  .Stiiliirktiini,  Atmlkliti), 
Hud  Mftimana  are  coiivonicnlly  called  now- 
ulays.  Till*  gmtii  ma»fi  of  the  (topulatioD 
IwIoDgs  ti>  itie  1'«beg  race,  who  are  of  tb«  Minn 
Tarlri  stock  as  the  Ijfhcg  InlmbiUnU  or  R\»- 
Hisn  Tiirkfstan.  Thi!  best  acuoutit  of  this  part 
of  Ibe  world,  in  recent  times,  is  ■  (ien.  CiroAe- 
kolTs  ridfi  from  Nnmarkiiml  to  Hernt.'  trans- 
lated from  the  Kiissiaa  by  ttie  indi-fatign>>lc 
Charles  Manin. 

Beforf  1S72,  Hnlkh.  nenr  the  ruins  of  the 
ancient  iJnctrn,  was  llic  vnijitiil  of  Afffban  Tiir- 
keataii.  but  in  lliat  VL-ar  tin.-  ihok-ru  raged 
there  wilh  siieh  virnLunce  that  iht  seat  ofgov- 
«rumcDt  was  removed  to  Mazar-i- Sharif,  a  few 
roUea  to  the  east,  where  Is  -iltuat^tl.  nccordiiiR 
to  tbv  Ushvg«,  tliv  toiiih  of  All.  Balkh  is  now 
an  insignificant  village,  fipn.  Gi-odckoff  spent 
u  cou|i[e  of  wceka  of  enforced  idleness  at  Ma- 
xar-i-Sharif  inlSTM;  and  to  hU  KiiHsiaii  eye« 
the  Ushega  NOemed  roady  to  full  into  U\o  arms 
jof  tbe  czar,  the  advance  of  whose  uruiios. 
hoirever  menacing  to  Afghanistan  and  India. 
bosc^rtniDly  hroiigliL  order  and  law  to  eentrnl 
.iVsia,  and  especially  to  Uic  Uabcjj  eountries  of 
llokhara  and  Kliiva.  Almost  notiiin;^  is  known 
of  the  condition  of  the  eonntry  at  the  present 
tinif;:  Ijut  the  Usbegs  assisted  Abdin-rahman 
Khan  in  his  struggle  ngaiust  the  soiint  of  Shir 
All.  That  tliey  are  more  trusted  by  the  Ka- 
tiulites  now  Ihaii  in  1878,  iB  ahown  by  the  fact. 
thuti  while  they  w«re  then  disarmed,  an  Usiieg 
«)rps  foniieil  part  of  llie  amir'a  e^r-oft  to  the 
recent  conference  at  Rnwal  Pinrli. 

Tbe  origin  of  the  Turkomans  in  veilcil  in 
obscurity :  hut  it  may  be  stated  as  certain,  tliat 
la  1830  th«  Tekke  rnrkoinnns  oo<?iipied  the 
Akhal  oasis,  tbo  Sarik  Turkvinaits  lived  .imidsl 
the  ruins  of  Mnrv,  and  the  Snlor  Turkomans 
ruslded  in  and  aroiind  Sarakhs.  They  were 
all  robbers  and  slavi;-stctder:».  but  tbe  Tekket* 
ae«m  to  have  been  by  fur  the  luost  savage  and 
cnergctie.  They  llourishe<l,  and  outgrew  th& 
capabilities  of  the  Akhal  oasia.  A  (lortioi) 
spUt  off,  nod,  advancing  to  the  east,  settled 
down  on  the  Tajand.  The  Persians,  in  I83.t. 
fell  upon  the  Sators  at  Sarakhs.  and  all  that 
esea|)ed  took  refuge  among  the  Sariks  lit 
M»rv.  The  Tekke*  then  moverl  on  to  Sar- 
akhs, and.  nstJioy  gradiiAtly  n<>ittiirod  strength, 
extended  their  forays  to  Khiva.  Bokhara,  and 
to  every    part  of   Persian    Khorassan.      Thin 


brought  II  [wn  tlieni  (lie  vengeance  of  th*?  Per- 
sians, who,  in  \ii5~.  drove  them  from  8nr.tkhs 
i«  Jlerv,  Aa  there  was  not  room  on  that  oasis 
for  siich  »  lai-gu  popiitation.  the  Tekkei*  oom- 
pelled  the  !S«riks  to  mme  farther  up  tlic  Miirgti* 
nb.  They  established  themselves  at  Yulntaii 
and  I'nnJ  Deh,  driving  out  tlie  Sailors,  and  uc- 
eonling  to  the  Russian  general,  IVtriis^ritdl, 
some  Afghan  nomads  who  fed  llietr  Hocks  near 
the  latter  placR.  The  Tekkes.  now  masters  of 
,\terv,  linllt  an  onormoiitt  dam  at  Benti,  and  by 
means  of  lateral  canals  greatly  increased  the 
eultivalile  area  of  the  oasU.  until  it  became 
capable  uf  aiipporting  n  jKipulation  of  iiot  Icss 
than  a  quarter- mill  ion  imuU.  From  this  secure 
reircal.  the  Mcrv  Tekkes  raided  the  frontier 
pmvinees  of  Perain  and  Afghanistan,  until 
wholv  di^trict«  boeaiue  deaoIat«.  lu  l^til  a 
Persian  army  iJiirtj-  ihotisaiid  alroug,  acoom- 
|>unied  by  artillery,  was  sent  against  them ; 
but  inatcad  of  defeating  the  Merr  Tekkes,  tbe 
Persiaiit^  were  overthrown,  and  fully  one-half 
(raptiireil  and  sold  iitlo  Klav-ery  by  the  ^fervli. 
Alter  the  Rusaiana  had  brought  Khiva  ood 
Biikhara  iinder  their  dominion  in  1373.  tbcy 
abolishei]  sLavery  in  tbotte  i)Inc<«.and.  by  clos- 
ing their  great  slave-markets),  look  away  (Voin 
the  Tekkes  the  incentive  to  the  capture  of 
aUves. 

Thf  ground  put  forwaid  by  Rnssia  to  justify 
her  occupation  of  Paiij  I>eii  and  Sarakhs  is 
now  dear  :  that  is.  if  we  allow  that  tbe  Siiriks 
were  tributary  to  the  Alerv  Tekkes.  Those  of 
Yulatan  undoubtedly  were ;  tbey  could  not 
very  well  help  it.  living  as  they  did  on  tlie  oasis. 
But  the  nnse  is  not  so  clear  us  to  tbe  PaiiJ  Deb 
Sariks,  who,  according  to  the  Kiiglish  and 
Afghans,  pay  tribute  to  Herat.  The  Kiisainns 
reply  that  no  tribute  is  paid  except  at  the 
point  of  the  bayonet,  and  therefore,  on  etlmo* 
logical  gnniiids,  PanJ  Deb  should  go  with  Mcrv. 
That  C4)m pulsion  is  ni^cessAT^'.  is  certainly  tnie. 
ll  is  admitted  by  the  Afghans.  But  the  soldier 
is  the  tiis-galherer  not  only  of  Panj  Dvh,  bill 
uf  cuntral  Asia.  I»  itimliision.  it  will  not  be 
umifis  to  again  iwinl  out  timl  all  of  Afghanis- 
tan north  of  the  Hindu  Kusti  and  it«  outlying 
Htpurs  belongs,  both  geographically  and  elhiio- 
grnphicfttly.  to  Russian  Asia,  rather  than  to 
Afghanistan.  £DWuti>  CuAmoNO. 


TifB  LEGAL  LASOUAGE  OP  tNDlA.^ 

1m  tbe  hither  Gourta  of  JusllMuid  in  governmenl 
ndmiiilsLrstton  In  Calcutta.  Uaitnu,  and  Bambay,  tii« 
English  langnage  Is  coniinn  Into  general  uie.     la 
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Ui«cctm'[9,  botliM  rlUciiaiicl  iixiiirii  )irncntKlincs>riiia 
EnglUli.  Ill  lh(-  ('xiimiiiati'))!  of  nailrti  wltDencc, 
aiiit  In  Hid  roodtng  of  doeiimeiiU  in  ibe  native  iMi- 
giui^,  tli«  jadgcs  are  ikI1ow«d  uitcrptct^m.  In  «thcr 
pRrU  or  Indin,  how«ver.  the  proviaciAl  lAiiguase  is 
umU.  bnllilii  legal  and  lii  gOTcriiiiteiil  tniiisACLiuiia: 
tltus,  ill  Itciicnl.  tliu  Tli^ii^-dlo.ici.iuniplowd;  ]|i  [Idiar 
aiti)  the  norlli-uwlcni  pmvliicca,  llic  Urdu  Hitd  llinrlii 
■IJalocL');  in  Mailr.i*,  tb«  Teliifiii  aiiit  'rsmil:  llie 
otBtlal  taiigua.'ie  varjinf  lii  acconlnnte  witli  tlieiliaJect 
awd  In  vivh  proviucii.  In  Inir  aun  tli«  nugtuiniie* 
hnvi!  lh<!  pririlfgc  <if  dccl.irin^  wlikli  dloJMt  !■  Iii  Lwi 
<>frn«iilM^  l«gal.  Kiig1l«1i-«iionkiuj;  offlc^ra  (otlb«r 
Eiiglitlitucn  or  iiativv*)  caii  use  KnsliRb  in  rciiilvrinK 
IbL-ir  jud^iDcuUi,  etc.;  but  Ilicj  mtist  be  prjfcctly 
famllinr  vrllli  Ibe  iiaiire  uiti^ui-,  xnd  lue  It  Iii  ioLer- 
coune  wltli  Uie  parties.  KvcryuhiTc  i»  the  caiiCoiDi, 
Kha<»)«  am  nqcLiiiMi]  in  whiclt  ('1piui<uuio'  insiruuiidn 
ID  thu  pnivliicial  iIIaIccik  Ii  given:  la  all  the  mnn? 
IniporUHl  places  lUerc  are  scliocU  in  wliich  £ngliah 
I*  Iftii^t;  and  there  arcnRnnllcrniiinbor  of  colleges 
In  wtilclk  thoM  liigber  brniiclies,  untmllr  taught  in 
Engliili  liigb  frcbooU  atitl  cullucis,  luuy  hti  atiidied. 
Beniilea  titun,  tbcm  art'  a  citn.tidnmlilc  number  of  col- 
Iilirs  enprrlnlly  ilcvolcd  lo  ilic  >tudy  of  eastern  dl»- 
kct*.  In  tills  claaa  are  llie  oildntaii  (Moliannnednn 
tbeoioglcal  liigli  tclioola,  Iti  wbi«lt  [ihlluaDplir  anil 
acimce  bUo  air  laiiglit),  siiil  Snuabrlt  colleges  and 
ieliODlf^aconsideriibleniitiilierof  wlilch  are  at  present 
encouraged  and  sQp|>orted  by  llie  ^vernmtat.  Tbe 
iiso  of  the  native  <liBl(M;(3l)a*aIn'[iyt  been  encouraged 
by  tbe  Eiislisit  goTcrnmonli  and  In  ]'(!fe^ouc{^  lo  this 
there  \\m  never  been  any  agilRtioii  among  Uie  native 
jnipiilkUoii.  Utii  tbera  are  nnmemuii  anciclatUins 
witli  the  ilfidaT<>il  purpose  of  protecting  tlie  Interests 
of  (he  iiiillvei;  and  thus  It  bappenit  iliat  ilie  KlKlies 
of  goTemnieiit  wLIebnreiii  utiuurd  withtlittexUlejieo 
and  spreiici  of  edncuilioii  anions  tlie  natives,  are  nt 
tjmca  SLipported  lij  these  aB»oelutl«ii«.  INititious  and 
preaenUtiuuti  may  b«  drawn  up  either  in  the  olHcId 
lUalect  of  tbo  province  or  In  Buglhli.  !□  reality, 
ilociimuiiU  of  tills  kind  always  recelre  consMe ration, 
whatever  language  Is  luwi.  ■ 


HAUUiVG  A    STEAMliR   JUROVGU 
AFRICA. 

P'Bou  letters  of  ana  of  Ihe  agenta  of  the  InUr- 
nalional  African  usoclatJon,  tre  gather  tbe  following 
iwcuunt  of  ihL^  iraiiBportati-on  of  the  sleamcr  Lc 
Stanley  alnng  Iho  banks  of  the  Kongo  from  the 
Atlantic  to  Stanley  Pool.  As  iho  rapUla  In  the  rirer 
necHultated  the  liuiiliiig  of  thla  rrnflovwr  Ihn  land, 
aha  wa*  divlde^I  Into  nliiiesertlona.  about  i-iglit  font 
by  slxweii,  onch  of  which  was  mounted  on  a  heavy 
Iron  wa^n,  enpeeially  devlgn^d  for  tbe  purpoac, 
which  required,  through  thp  roadt^caeoniitry  on  lAvnl 
ground,  some  eighty  Ziiiisibaris  each  to  haul  t)i«ra, 
It  n-ill  retidily  be  undvrftfcd  that  iii  siich  a  hilly 
coiiniry  considcmble  difficulty  wiw  to  be  niel  in 
tunruielne  thrsc  wagons;  and  the  transptirrnilnn  h>i.« 


not  been  eiTeeteil  nitlnmt  many  accddvnta.  As  many 
ai  twenty  per  cent  of  the  mi'U  wwrw  gvnMUlly  Ineit- 
paettated  for  work  by  broki^n  limbs,  or  wonndc 
though  only  two  were  lu-tually  kilted.  This  la  a  vctj 
small  proportion,  when  the  dntiger*  arc  c-m^ldered  to 
whidi  llieae  Cc-lluwa  wens  e^iMsed.  wblcb  can  be  l>est 
iniagiiifd  when  one  ihtnk.i  of  a  wagon  uf  Iron,  luoduJ 
with  several  lonsuf  ihosanie  meint,  rnntilns  iIohh  a 
steep  bill,  almost  nr  entirely  beyond  ilic  cotitml  of 
ll«  otU-iidanlB.  Tliii  dnurn-hiti  inovemeni  wo*  only 
allemiited  willi  nome  Hfly  m-on  in  front,  and  iwohnn- 
dred  behind,  exerting  all  their  atrnngih  to  check  Ihe 
speed.  The  nvgnic*  would  always  «uni!  by  the 
wa;!«n  a*  long  a*  a  while  man  4ul;  but  Die  minute 
tholr  white  super!  ntenilcnt  or  commander  hail  Ivt  jpi.. 
they  followed  bin  exitmiile  with  alaciiiy.  The  wag- 
ona  were  »t«en>d  by  three  of  Uie  Zaiitibarls.  wh", 
«mng»  to  say,  always  escaped,  very  puMlbiy  owing 
to  tbeir  «iipcrinr  usitity.  Un  one  of  the  iluwii-hill 
movemt-'nls,  when  a  wagon  got  entirely  beyond  con- 
trol, the  whci'U  were  bjvikeii  oil,  and  one  was  found 
slicking  In  the  mud,  Imt  another  was  never  oeen  a^n. 


Ibteh     Boi  \7*        Belter      MatcF 

Elevation 


The  steaincr,  which  by  this  lime  in  pmhably  tin- 
ithwl.  is  a  cltimsy  sITair,  nf  groat  beam  and  light 
rlraiiEhl,  about  sUty-nliie  feet  !r>ng.  A  clear  Idea  may 
lie  obtained  of  llie  fonn  of  the  vessel  from  the  aocoro- 
punylns  plana  of  the  lectlon  couLiiining  (he  two  boU- 
an.  When  lluisliuit,  the  frti-anier  will  be  eiglity  feel 
six  incliea  lunj;,  [iicludiiig  the  wheel,  which  !a  at  the 
stern:  and  nhniit  (lie  xnnie  bcani  tlirouchoiil,  except- 
inti  at  the  bow,  wblrh  is  of  coiirm  Mperlng.  The 
boilers  are  placed  at  the  bow;  and  the  maditnery  U 
the  stem,  9cLiM|t  iHrecily  on  Uie  paddlc-wh«el,  tf^l 
feet  four  Indies  in  diameter.  Lc  StHiiley  la  not  & 
lienutifu!  bciAt,  hut  Will  serve  a  gond  purpofe  on  the 
Kongo,  wliore  there  were  only  a  few  steam-launeltea 
Itefore  birr  completion.  Uer  capacity  is  Urge,  and, 
when  londed,  ahedrawa  only  twofoctut  waltr. 


THE  EFriCmXCV  OF  THE   STEAM- 
ENGINE. 

The  reaulU  of  a  series  of  trial*  of  sieaiu-enginea, 

teMM)  srith'iiit.  retrrenCR  in  the  efficieiiRy  of  Ibe  boilor, 

hj  Hr.  J.  <i.  Mair,  and  reportetl  by  blm  to  tbe  BrttLab 

iDstllulloii  of  cirit  eogineern,'  will  repay  carefnl  study 

•  ICi»rpu.  lull.  tmnl. 
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xad  uiiuatially  d4»jiilo4  illxcuRSlon.  Mr  Msir  hu  (Mm 
en«  »f  th4)  sarifoKt  nnd  Tiin«t  «ftrri«el  advifcnica  of  tliis 
•y»l*m  o(  'indepeiuleiit  <.-ii nine- tea t<t,'  iind  lis*  fol- 
lovte-l  dosety  upon  tbe  »lep»  of  Mctsrs.  Farcy  A  DoQ- 
kin,  hikI  of  f^Ir  Frcilriick  Dramwctl,  In  carrying  out 
tlii*  II I) doubted  1;  correct  mettioO. 

hy  ttil*  tijsieni,  i1)«  powM-  i>f  itio  i-nnina,  and  tlie 
itisirilmtiuii  anil  varUliniin  nt  weight  nf  il#nm  In  ilw 
(.li'^m-ryrrtKlt^r,  arc  (Ieti>TmItied  by  the  Indir^atur  In 
ilic  imml  wny;  wlUle,  »I  itie  snm*  limn,  the  ilUvlinnfi^ 
of  hrnl  Into  the  eoiiilcn«<'i-  «f  tlio  engine  it  incA»iii<!i] 
by  intro'ludn^  >  weir  ill  the  d!bt.'liur^  fnim  llie  liut- 
well,  jiiitl.  by  ibc  ue«  of  iiroiierty  ilbpHacil  ilirniioine- 
t«r9,  cali-uIariiiK  fmtn  tlin  rmtinK"  *o  ubUlncd  llie 
niiiiibi-r  of  tlirrnial  iiiifl*  of  )ivat-«iiergy  lliiis  cMrlcd 
iway  from  Ihe  enfiiu*.  Tb^  Miin  of  tli«  i|ugi.uilll«a 
of  heat,  carried  aflT,  Ihn  hcnt  ranvi^rtori  InCii  powrr 
aiul  uilllzed  M  ini^r1iiLiilc.il  *ti«r){y,  iknil  tho  hMt 
wMU-it  in  lariin*  vt^ytL  in  ll»  piuMtif;*'  tlinnigli  lli« 
ni*cliiii«.  mIioiiIJ  cvS'iiMilly  bi?  c<|uiil  lo  Itie  hi'»t  rr- 
ceivcd  from  tlm  boiler.  Th<ilnitcr<|tianlity  )>  iiftUAlty 
aip«blc  of  (»»y  (lalcrmiDiitlnii ;  aiiJ  the  priwer  of  the 
engine  its  shown  hy  Uie  inilicatur,  mnl  tin-  Iossim  in 
lli«  caiidiMiKing  watrr,  nrtt  tlin  nili^ir  iiiiporuiil  iitian- 
tiltm,  aiul  UisMnnt  nivo  r«nilly  atcertalniihlp.  Tin- 
eomparlfton  tbua  mitde  In  that  of  the  hot  produced  nt 
the  gciterator,  with  ilic  power  deri*M)  from  ii;  Mi-t. 
(Ills  comparlton  being  effocMO,  H  liccamca  aiuy  ici 
rftlcuUlf,  from  tlii!  datH  tliiis  ohlAJiied,  whtt  it  Ihe 
kcUw]  efficiency  of  the  engine;  wlutl  nre  tlie  wnatex. 
anil  in  wlint  illrectlon  tbcy  occur;  mul,  tln^lly,  in 
what  direction  linproremeiil  may  be  loolccd  for.  and 
to  vhal  exteiiL  11  li  poulhle. 

Ur.  Malr'«  Irialt  wftf.  mtile  with  wirRriJ  «rigTiint, 
and  in  n'>iTt«  catn*  tvicli  tbn  «nniu  <>ngjne  und«r  vary- 
ing conditions,  or  tlio  eiiglnet  teited,  one  was  a 
tiliglc-cylindcr  b(-Htii-«^nf;itit!.  otiu  was  a  'Iliill-Cuniisli 
engine,'  Btitl  tli«  oilier*  wrrc  Woolf  ftrmngomenle  of 
the  compound  engine.  Willi  the  Qrsl  of  these  eu- 
;:iiica,  ttrnm  vtiu  ntrrkd  iit  fnirn  M  lo  fift  poundt' 
pntiMirr,  nicaxttrrd  from  vnciiiini.  The  tiiiipil  n(  pit- 
ion  Wfts  from  ITd  U>  24U  feet  per  minute,  and  ilio  railo 
<if  expansion  varioil  from  2  lo  4.S3.  The  metirei  used 
wfta  praollcally  dry,  containing,  by  i)b»«rTnlioii,  but 
nno  \rt>r  cent  nt  wraier.  Ttio  amount  pMtlng  tlirougb 
ibe  Jacket  iru  from  i.l'i  to  (.11%,  except  on  one  oc- 
ciMton,  wIiL'ii  tlie  ]"ckcHlC'ttin  wa*  cntirfly  ^hlll  iiff. 
The  [Kiwer  uf  the  eiiuloc  va*  from  ViO  lo  13A  horse- 
power, aa  tliowti  by  liullunitir. 

Tha  proportion  nf  tnlir  i-()iiil«nM>d  In  the  ryliniler, 
up  to  the  point  of  ciil-i>f[.  variei]  fmm  I.'irj  in  80%, 
as  the  ratio  of  expansion  lii<.'reai«d  from  2  U>  4.3:(, 
and  was  brought  up  m  S7%  at  lh«  r^llo  A.&t  by  «hnt- 
ttng  oS  tlio  jaeltet.  Tbc  bent  supplied  lo  lh«  cn);ine, 
meavurtMl  Sn  British  thcrmitl  unlia,  varied  from  -LI6 
to  liltt  per  ))(irac-|Hiwc;r  pi^r  niintit«;  the  beat  work 
being  doiic,  ami  most  economy  csliibiird,  »l  a  ratio  of 
expansion  of  3.10.  When  Ihe  Jacket-sleain  waathul 
off,  Ihe  consuuipilun  of  hcRl  amouTiied  lo  Ml5  unlls 
|icr  tninnle.  The  caiiaum|ilion  of  iieam  amounted  lo 
from  ai  to  3«l6  pounds  pw  horte-powor  p«r  hour.  The 
liteoreiieal  effleiency  irat  from  23$  to  37  %  whilfl  Ihn 
aehialrfnrieiicy '<ra*fromK%to  10%,  arfrr>m.Sy%  In 


3T%  of  iImi  ctlimatPd  on  Ihe  axaumpllot)  of  perfect 
rreednin  from  wa«le*  Other  than  Ih*  n««st»«ry  Ibemo- 
dynamic  waau:  of  the  perfect  engine. 

Comparing  tlicae  flguru,  it  will  be  eeen  that  tlia: 
cylinder  wa»te  amounts,  In  tbit  engine,  to  alwut  Icn 
or  twelve  hundreilths  the  ratio  of  expantl'iti,  in  per- 
ceiilaiti-  of  tlin  intai  liiral  or  steam  supplied  In  Ihe 
caus  of  trial  of  tim  jitcketed  cylinder.  TTirowhig  off 
the  fleets  brings  up  the  waste  to  a  p«>m>iitnge  equal 
to  nearly  fiflceii-litiiidredlhs  die  ratio  of  nicpanaion. 

Tho  '  Itull-rornivli  engine'  la  n  pumptng-engfnp  In 
which  ihc  ateinndbtrtliutioii  is  dToelcJ  at  in  the  or- 
ilinary  nnrninh  cnnirm:  hut  the  beam  ia  dlspcnved 
with,  atiil  Ihc  cylln'It-r  is  Inreneil  and  »cl  directly 
over  Ihc  ihiLf I  and  num|>-rTid.  It  Is  thtu  liD|iiMalbl« 
toitiie  Mfely  as  large  «  rnllo  uf  expansion  at  in  tlie 
riniTitnnii  fonn  ftf  <.'ond*h  engint*.  tlw  illsirlbuilon  of 
welghta  being  lest  r4i|Mhle  of  n  wi<Ie  range  of  adjuat- 
inijnl.  In  tliis  cB*e,  the  ej^ghie  »!M  worked  with  5."i 
pound*'  »l'»oIuteiitc»ni-prc>«ire,  at  a  pisfin-*pc*d  of 
244  feet  per  minuic.  u^Ing  Hrj  siram  nl  a  ratio  of 
expmiBioii  nf  l.T.'i.  In  ililsraae,  iheanionni  of  con- 
dentJttion  nl  cnt^It  was  17%;  the  jinwer  wa^  ITA 
horse-power;  Ihe  heat  nsnl  wan  n)>out  ft24  ihrrmal 
uiiiu  pi-r  minnie.  and  the  slenm  -ti  |HinndN  per 
h one- power  per  hour;  the  theoretical  eltiri<'iii'y  was 
SS%,  the  actual  7^,  and  the  latter  was  3l>%  of  the 
former.  The  'Bull-Coniith  engine'  it  thus  seen  lo 
be  siibtlantlally  *x\v»l  to  Ihe  tingie-cylinder,  jaehcted 
benni-engine  In  wa-Ie  hy  ROtiileniatlun,  but,  on  the 
whole,  to  bo  Inferior  to  the  tAltrr  in  iLi  connuiupUoii 
<>f  heat  and  of  atcam  under  aubatanllaJly  equivalent 
cundillfinik 

Tlifl  Woolf  compnnnd  ebglnva  were  worVed  with 
sietni  varying  from  B7  toTti  pounds'  pnsanrn.  alisulute, 
with  pi9>ion-tpeeds  trcm  'ISi  to  388  feet  per  mlnutn, 
and  at  ratio*  of  oxptuitlon  varying  between  10  and 
Id.-').  Theh-  power  rangnl  from  liHi  t"  HIO  horie- 
pDWcr,  anil  the  amount  nf  heal  tiuppllcil  runficd  from 
ilHS  lo  324  ibirnial  iuiit»  per  lif>r»K-|ioMer  |«er  hour. 
The  cslln(lpr-r<inilpii«ntion  raiiinil  fnini  24'J  to3l  %. 
or  about  eight  ilmes  tim  »r|unn>  root  of  the  ratio 
of  exiKintioii,  In  |ier  cciii,  of  steam  aupptied.  The 
ciigiiK.'s  utod  from  IS.IS  U>  11.6  pounds  |>er  hone- 
power  and  |>er  hour.  The  efficiencies,  llieorccleal  and 
actual,  were  from  :i5  %  to  90  %.  and  from  1^  %  lo  14  % ; 
Uic  laLUr  quantity  bclni:  nearly  une-halt  the  former. 
The  cunstiDiptloii  ot  stcanu  on  these  trials.  Is  cxlroor- 
(liiiarily  low.  — the  lowest  on  record,  probably. —and 
Bhoiild  be  cbocknl  hy  n'piited  e\|ierlmeiit. 

On  Ihe  whole,  thesii  reports  prcaiiit  Uin  claaa  of 
data  that  the  engineer  greatly  needs,  tmtli  for  the 
pnrpDM'  of  determining  the  dinectlon  a&d  the  limita- 
tions «t  further  improvenjent  of  the  sieani -engine, 
and  fur  the  purpose  of  securing  a  more  practically 
applicable  theory  nf  the  real,  aa  distinguished  from 
ibc  Ideal  heat-cnglnc.  R.  H.  TinrnsroK. 


MEVEOROLOOrCAL   fiOTES. 

Tim  Russian  meteorologist,   Woeikof.   known  In 
Ihis  coanlry  from  hia  ahare  In  the  final  pr«paratliin 
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Ecf  Cnfln's  gra&t  uorh  on  ibe  winUi  at  llie  globe, 
bone  of  lli«  ino*t  liiilitatnoiia,  n>  vinU  u«  i>iiu  "f  the 
t)«>U  writi-n  nmong  tlii?  niiij|i>rii  in<?iw>r>iloitii;Ui.  He 
liM  tnuly  piibHsheil  a  gooH-alz^d  Toliirn?  c-ii  clima- 
Inlo^y.  In  Rn<i<iiiu),  iroin  wlikh  a  lample  chapter  on 
thi>  lnfliiMic«  of  forcsif  in  trAiicUtvil  in  n  twceiit 
number  of  I'tttrmann'*  luUlhethn^ieii.  to  wlii«1i  wc 

'  vhall  sbonly  refer.  B«HiilcA  iliis,  ilic  ti(?nuau  a.n(l 
AtiatrUii  jOLiriMl*  of  niel(ri>r(iliii:]r  coiilain  frequent 
cuntrlliiitionii  frntn  hi*  Rlittljr  <leTi>li<il  Uirt>rly  to  ihf* 
illicuiiiioii  of  till?  climate  of  Uic  «iuiem  (lijmiiili>D9  of 
RitMla.     Ainoii>;  iheae.  Hint  uti  tlie  etiniaie  of  Eut 

,  Slberlu  mmiaiiit  mnnj  f.tcl*  of  intt-rfst.  r«pw>iall5  In 
RJatlnn  to  Iho  ovlromes  of  winter  cold  ftbierrcd  at 
YAkiiUk  niid  «tljcr  low  itilauil  flUtiuiiB.  wliere  Uie 
•Tcrago  J*i»u*rj'  tr-mpernttin-  Is  clnscnbimt  llic  Trccit- 
liig-p''liil  of  mercury,  tt  ta  fount)  ilml  the  exceft^ivc 
c«ld  thAt  cbnracierlMA  llm  Ions,  clear,  quiet  winter 

I  nigh U  of  ibat  rt^i,'i(>n  i«  iiiott  Mrvitiir  in  tlie  low  Tal> 
leys,  while  ili»  olcvated  *liil.l»iii)  huvo  x  ili<iUtict1y 
iiillilcr  winter,  alLliough  sull  surely  eold  enough:  aa 
Dint  at  thi*  season  the  «lr  is  R^n^prally  wiirmer  At  a 
mndorate  altitu<le  k1)ov«  ibevm-th  than  ul  tit  aiirfactt. 
This  iiivcnion  Iroia  llie  iiurmal  decreiute  of  tempera- 
lure  Tcriliiully,  liwl  iiIrdMly  liorn  iiifrrrfil  hy  Iliiiin  Ui 
he  »  charge tcriMic  of  the  cold  sp.xsnn  of  cwutlnvnul 
tiiteriors,  bill  lL«  beat  obaervallonal  proof  U  now  gireD 
by  Woelkof.  Ii  rMull*  dii-eplly  fmni  llie  ejue  wllli 
vtilch  tile  lull]  cools  by  excRMivi',  railiittnn  in  win- 
VHT,  Willie  the  air  which  U  Blower  to  lose  Its  warmth 
dfijiwt*  leas  from  its  aTcrajjc  annual  ttmjwraturw. 
An  example  of  a  similar  condition  In  lliia  country  la 
Kiifoii  In  an  accouni  of  the  cold  islam!  In  MlcUigau, 
by  Akzander,  In  n  Intir  niiniliKr  nf  t.lif  American 
mauoroiogical  jouniat. 


Ulllot.  aecmu-y  of  tte  Ueteurologlcul  cinninisalon 
of  Heunhe-et^VoMlle,  dejurribi-.^  iu  L' Antronomle 
»ome  very  ilnirular  <:lonil«  which  bo  obaervcd  In  the 
looralniE  of  Dec.  18,  188:2,  directly  after  a  raiii^torm 
and  aevere  squall  from  tlie  west.  Scattered  equally 
UirouHhuuL  the  p«llio-«umatu*  nln-clomfx  wctm 
hRmiapliarlcal  grnyich  potiketi  allghtlj  elongated, 
which  Millot  calls  globo-cuniulns  clouds.  They  are 
Tvpreiculvd  ill  (he  accvtupiLnyiat;  cut. 

Elfcrt,  i]i  hi*  papi;r  on  cloudincwt  in  cntitml  Ku- 
ro|>e.   prcionls  statistic*  of   cloudiness   from    three 


hundred  and  nineteen  MUUmt  KftLtercd  (rener«lly 
throughout  western  Barops  bMween  latitudes  SIfi 
aucl  110°,  Kn<l  lon^iiuilKK  4'>  and  W.  Thw  stJttlonH 
ntn:^  In  height  fn>m  near  sp«-level  up  to  tiearly  iiin« 
thoiuand  feet  alwive.  The  periods  of  observation 
rary  fnm  oiio  yuar  to  forty  or  more,  and  f«w  suiloDS 
have  bccD  occupied  fin  a  lea*  period  tlinn  Lhrce  yiNUS. 
Slnliatlca  of  the  iQoiiltily.  acaMual,  imd  annual  por- 
ccnloicMuf  cliiiidini-siiare  Kiv<!u  for  all  lli esc  stations, 
KhowiuE  a  njran  pcrcen  t:iS''  of  cloiidineM  In  centra] 
Europe,  In  winter,  of  09;  In  spiln^.of  Si);  In  aiimmer, 
of  &j:  and  in  aultimti,  of  HI.  The  mean  of  the 
year  li  B2*l.  Ov«  lh<t  gri-nttr  part  of  the  area  inider 
dlaoUfMlon,  llie  mavlmum  of  elondlncM  i*  n^achod 
in  winter,  aud  the  luiuituaiu  !u  summer;  bat  In  lli« 
tLlpiiic  reKion  tlnae  condlliona  are  revurwd,  while  In 
thir  low  region  of  fTollnnd  and  ndslnm  the  initximiim 
Is  In  spring,  and  the  nilnlmnni  In  the  autumn.  The 
■tisirlbntiua  of  tlie  annual  cloiidltie.ts  shows  Utile 
ap|H>jintnii>  of  diwlKn.  further  than  the  )i»ni!ml  fact 
that  cInudlTiess  Is  more  general  iti  the  nortlierti  than 
In  the  southern  p&n  of  the  area.  Tbo  general  labloe 
arc  (ucc«cd«d  by  discussions  conceraiiij;  the  relations 
of  relatirc  humidity  and  of  llio  dirccllon  of  the  wind 
to  degree  of  cliinilineae,  and  of  the  reUtlro  proportions 
of  clnndincM  at  diffemit  tliti^s  of  tbu  day.  Tlie  paper 
Is  lIluKlrated  by  map*  and  dijmram*. 


THE   Jtl/SSIA?{   EMBASSY  TO  AFGHAN- 

tSTA\. 

TiiK  origin  nml  growth  of  the  prcaenl  Bua- 
sinn  empire  htet  intitnatcly  connected  vHi\  tbe 
tiounws  uf  till;  }^ri;nt  rivi-ra  uf  lliiaala.  Between 
ibe  While  Si'ji  luid  tbf  Poniiia  EiixIdus.  ibc 
Uallio  iind  tin-  Cas|>inn  seas,  the  uouutry,  tuta]- 
I;  devoid  of  domiiiutiiig  clovntioiis,  bears  the 
character  of  an  r-vieiisive  luwbiiid.  strvtchlng 
lowardH  thi!  soiilli.  Orogniijliiciilly  it  luay  lie 
considered  ns  the  continuatiou  of  the  plains  of 
central  Asia,  willi  whirh  it  isooniiprted.  Oipr 
this  Irnct  of  land  vnrlons  .Slnvonic  tribes,  the 
prMenl  Rnsnians.  have  Ix-cn  nprcndEng  at  a 
more  or  leas  rapid  rate;.  cs|>cciRlly  in  m  south- 
faslcrn  direction.  Sulijiigsting  ihoae  wlio  ot- 
f<^roiI  rpniatnnei!,  tliev  ever  rcmemlwrwl  the 
words,  '  ta  t»n<|iiBr,  or  t"»  |»crisli,'  —  Ihc  protid 
device  of  Swatosloff,  tlteir  first  great  leader. 
[Jnlilcc  the  bImtdthiTxty  A.tialio  warriors,  tbetn- 
8elvc«  All  iigriL-vltumi  )jcoplc,  they  wer«  tlie 
bean--n«  of  L-iviliziition,  whether  ihey  moved 
toward  the  iiortli.  east,  or  fiouUi.  Iu  some 
directions  llieir  jirogrcas  necessarily  bad  U>  be 
iluw  ;  but  it  bns  steadily  been  going  ou  for  ttie 
jjiut  two  LboiiHanU  year**. 

cAara  (m  dn  faliTtm  linit-7a.  von  Dr.  J.  C  JiwonsKU.  Jm 
•ftm rvnltcftm  1ibrrt4tttiiH<l mHHntm  foruvrl uarf (r*Mrrt«ny- 
11  Hrtthm,  nm  Dr.  Ko,  I'Etni.ilbanii  fUr  c*<NPMil<*'  "O^  ■*- 
I1rr»)n>l>i(lv  an  4rr  ruiimliui  ^'tti.  RiL  I.  J*w>i  0»>rn«U(. 
[Hi.     l2tU7  p.,  Illuilr.     1*. 


Mav  1,   llAt-'j.] 
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It  ts  not  diffivull  to  eutniirphencl  the  moiivcB 
hj"  n-liidi,  ill  I86U.  ItusAia  wiu  protn])ted  to 
senil  lior  tr(X]|)»  nctxiai  the  Cuspimi  Sea ; 
and  it  in  liki?nit;e  vtmy  to  uerctfii'p  wli^-,  niu^ 
years  later,  abc  »>ent  Ati  embassy  to  A%hftDis- 
laii.  whoee  vov»ge  is  iiartly  dcscrilipd  in  the 
voliime  now  before  tis.  Tlie  person  i«tni«i*cl 
with  this  mifisJmi  wi»«  ^IMnjor-Iicn.  N.  G.  Slol- 
ettofT  of  the  irnpi-n»l  iirmy.  IIIh  command 
CODkist^^d  of  iweiity-two  Coss.-nk*.  ;i  wilon<?!, 
■  topofrrnjiluM".  ilsroc  intpi-jirptcrs.  iiuti  a  |>liyiti- 
cian.  Tlift  Ullt-r,  Dr.  JiiwiH-skij.  who  ali^opur- 
foniK'il  the  duty  of  hisloriiin.  some  Mine  sigo 
pnltli-slierl  two  short  volumra  hi  Itiisiiian,  coti- 
Ltiiiin^  tliv  nsulls  of  his  ob^vrvntions.  The 
firsl  votumL-  uf  tliia  work  Ims  jii»l  been  bttuul 
iu  a  Germnn  trniislatiori. 

Similar  to  olher  previous  travellere,  who  hav* 
bceii  visitors  nitlicr  tliiiii  i^xiilorers.  the  uiem> 
liffFK  of  Iho  cinbiusy  rollowod  s  siiiglv  truck, 
the  fthovteet  from  one  imijortant  point  to  the 
iiexl.  lenving  tlic  country  lo  riglil  nnd  Itft  nn- 
vislled.  At  ihe  limi>  tli«  voynge  wax  timler- 
takt'Q,  the  cxistinji  idji|>*  of  Ihe  country  had 
been  ihohUv  compileil  froni  rongli  .iml  unsci- 
enlifii-  observations,  'I'hpy  weip  neceniiarih 
Incomplete :  plneea  were  \oriiUM  miks  from 
their  Iruv  position,  rivers  were  running  up  liilU. 
Hntl  RiounUiins  tvem  set  u\nm  plains.  I'nlik*- 
moAt  of  his  preilGPeasora.  Dr.  .rawoi'skij,  evi- 
(IcQlly  awuBtomwI  lo  ohiterviDg,  huil  oye*  lo 
see.  and  oav«to  hear;  andlus  descriptive  power 
is  i-erlninly  not  of  an  inferior  order.  As  a 
phv«ieinn.  he  had  rare  opportunities  to  observe 
the  f:imily  lifi-  of  thi.'  viirioii»  triUcs  tlirongli 
whoee  dominions  the  trueh  of  the  enibatitiy 
pan»od,  and  to  study  hnbits  and  ciiatoms  whieb 
wonid  in-ohably  fscaiie  the  notice  of  ihp  ordi- 
nary traveltei*.  Wt-  wait-h  him  wllh  Imo 
pleasmv.  making  hi«  prcpartttioiiH  iilTashkonit, 
thtr  plarc  from  whii^li  lltu  miliusFV  started. 
AVv  follow  hiin  lo  Samarkand,  and  thence  to 
Dshatii.  We  g«t  flc<|nnintoil  witli  lh(>  genuine 
hoapilaUty  of  the  Bokhiinnnt:,  with  the  mode 
of  lift-  of  the  mcmhers  of  llic  embassy  while 
at  KaiNhi,  and  tlie  ei'mnomes  aei-ornpiinying 
the  iT<:e[)tEOUtf  given  by  the  emir  of  Uokiiaru. 
I^'nving  Karshi.  the  travellers  wended  their 
way  nerosa  the  Btepire.  to  Amu  iMria.  While 
ulteiiii>ting  to  ei'OAit  the  river  bearing  the  name 
name,  tliey  met  with  serious  dilHeuUiei*.  as  the 
Afgliaim  would  not  permit  ihem  lo  laud  on 
their  native  soil.  Thie  obstacle,  however.  w.a& 
Mxm  overcome:  they  were  made  at  home  l>y 
ihe  olllclals  of  Amu  Daria.  and  received  u 
mllitarj'  e«con  of  three  himdivd  men  to  take 
them  nci'oasthc  desert  to  MaJMr-i-Shaiif,  where 
Ihey  were  welcomed  by  ihc  scixlar,  at  the  head 


of  several  regimeuis  of  eoldiera.  Notwith- 
standing all  the  precautions  taken.  mo»t  of 
the  ItuMiarm  Huffered  severely  fiota  llt«  local 
malarial  fever,  whtcb  imiuocd  them  lo  Ivavo 
their  ([uarters  sooner  than  their  suspicious 
hostahad  originally  anticipated.  Accepting  an 
iiivilatioii.  tendered  them  by  Ihe  emir  Shir- 
Ali-KhHO,  to  come  to  KnItuI,  they  set  ont  for 
that  place  nf^er  a  forLoigbt's  Hojotim.  Kabul 
w.-is  lo  be  tlie  teniiiniw  of  their  vnyage. 

l'n>»sini;  Ihe  valley  of  the  Amu  Haria.  of 
which  the  author  gives  ii  graphle  ilescription, 
which  may  l»e  considereit  a  brief  inonograpli. 
the  trnvellerK  followed  the  baokit  of  the  Khulm. 
They  then  inOrcd  lUrotigh  I)ere-i-Sendaii. 
tcnaed  a  glen  in  the  narrative,  but  which,  ao 
cording  to  the  account  (p.  3:tl ).  appeara  to  iH- 
ft  regular  eNlen»ivc  canon,  with  (fcrpendiculur 
HidU  of  an  average  height  of  ul>out  five  bim- 
dred  feet.  I'nforlnuately,  I>r.  Jiiworskij  does 
not  seem  lo  have  paid  mtielr  .titention  to  the 
geological  features  of  the  country  tniversed,  for 
his  obsorvaliotis  fn  this  re«iifct  aiie  inoi«  ttinn 
meagre.  To  go  into  the  lDlcr»«ling  details  of 
the  voyage  to  Kabul,  would  exceed  the  limiU 
oflheM?  eoluinni*.  and  we  theiefon-  have  to  refer 
tli«  reader  to  the  volume  U«elf.  It  may  ^nlfiee 
here  to  state  that  the  first  mountain  paM 
crofiiied  on  the  way  to  Daminn  was  that  of 
T.ihembarak  :  bnt  we  cannot  omit  mentioning 
the  du»eription  of  the  vHttt  cav«»  in  the  Bami- 
an  valley,  .ind  the  colossal  stone  images.  re|>- 
reseating  linman  ligures.  which  adorn  their 
entmnces.  These  rude  statues,  tiewo  out  of 
the  native  rock  (a  cunglomerule.  nccordlng  to 
the  author),  with  which  they  at\>  still  eonneeled 
by  their  Hacks,  vividly  remind  ns  of  the  nculp- 
turea  of  Kanler  I»lau<t.  'n»ey  are  tepresent*.**! 
"u  the  phite  facing  p.  ?80.  The  entrtiiie«8  to 
liiG  c«ves  open  Iwtweett  the  le;»B  of  these 
images,  which  are  louac'y  drajM'd.  and  wlione 
8e:c  remains  doubtAil.  It  wouhl  he  of  interest 
and  importance  to  unveil  the  Irur.  eli.tnictcr  of 
tile  dark  round  s|)ol»  :»eulterv<l  over  the  appar- 
ently |jerpendicninr  and  projecting  narrow  sur- 
liiee.  which  rraehen  from  Uic  gioiind  almo»t  Ui 
the  brokcii-oir  elbow  of  the  liirgesl  figure  on 
the  nbove-n;imeil  plate.  Until  Ix-tler  informeil. 
we  should  feel  inclined  lo  consUler  Ihem  as  so- 
called  eup-cutting». 

Having  truvcr^MKl  the  Sefld  Kbak*  tht*  last 
muiinlain  p:tss  to  Ir'  croKi^ed,  the  embassy,  on 
approaching  the  goal  of  their  voyage,  wen- 
met  liy  ii  vc^ir.  who  gave  them  a  warm,  hrolli- 
erly  welcome.  He  embra<t>d  the  gcneiitl  and 
his  otHcers.  place*!  hi«  widdle-^-lephanlsat  their 
disposal,  and  cseorletl  them  Iu  Kabul,  where  spa- 
cious (luarlcrs  had  been  [irovideil  for  them  by 
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order  of  the  emir,  wUo  sent  voir)  that  he  would 
bo  bjip]>y  lo  ree*iv(-  them.  Th<*  (t»y  rollowlng 
thu  rriciKlly  rceo|>tii>ii,  thu  RiinsiiiiLniiiltiissiulor 
uxainintil  tho  [trescnls  sent  I'V  tJie  governor- 
gi'tivinl  of  Torko.slai)  to  lie  (Iclivered  (o  llie 
cliii'ftAin.  dikI  found  to  hia  grent  dJHinay  tlint 
tlicy  <;on»i«K-fl  of  ntnioftt  wortlik-u  tl)inj{«. 
AcconliiiK  lo  llic  autbor.  tlivy  won:  Blmliliy  to 
bfhold,  aiicl  bcyoml  tlie  miwi  indulgent  <-Titi- 
ci«in-  Ocn.  Stolottntf.  nnxious  to  prevent  Ihc 
freputiUioQ  uf  his  country  fnjin  lilting  ilnm- 
f^ed  liy  n  frHiidiilont  guvvrnor,  selt^trleil  ihruu 
of  biB  beat  homea  given  him  by  the  ctnir  of 
Bokluira.  Hv  Iwl  theiu  |(ruvitlc<l  tvjth  rldily 
omanu^nt(H1  Bokhiirhin  ^nildW,  witb  brovaile 
binnkcts.  and  tbo  tilllcei's  C'bi'i>rfuny  udtlpii 
Ulutr  ailver  lea-set,  mwtt  of  tlteir  ]>Utc.  some 
costly  tlroDrms.  and  various  oilier  valuable 
objecta.  The  emir  grnelously  Acce]>te(l  tlir^e 
gifts,  MDdiog  in  rcUirn  11,000  nipcca,  wblcli, 
afler  some  remonstrance,  bad  to  lie  accepted 
by  tbe  litiiwiiins  in  order  not  to  offend  the 
pVinccly  donor. 

During  their  sojourn  nl  Kabul,  two  crcnta  of 
importdnce  took  [ilaue.  The  heir  tu  the  throne 
of  Afglianiftlau  died  after  un  illness  of  only  u 
few  dayt*.  Ill  conacqui'iicu  thereof,  the  pars- 
grn|)li  in  the  projected  Afgliaiio-ttu«»ian  cou- 
^VCDtioii.  tbflt  **  the  inip^rinl  RubsIup  govoni- 
mvnt  ri.-c:ognize8  Abdullah- Dulian  aa  licir  lo 
the  Itimtie  of  Afglianistan,"  wn.t  cli.tngcd  as 
follon-H :  ' '  The  ICiiw4lan  government  is  read}'  to 
recti^uize  as  bcir«  such  |HTM>ne  a»  tnay  be 
iiomiuatrd  by  Rmtr  Shlr-All-Khsn." 

Shortly  nllei'wnrd«  the  oniir  receivetl  the 
unexpected  iui;»8ngc  lh.tt  an  KnglUh  embnMy 
ttiiH  undpr  way  to  [my  their  n-spect*  lo  him. 
and  tbnt  he  should  receive  them  "  aeeording  to 
tbo  iisflge  of  hodpitnlity  becoming  to  a  good 
ncigldior  of  India."  This  piuev  of  iiew.-«  yra<i 
luirprising.  for  two  years  jirevioim  the  eiiiii' 
bad  entirely  fiillen  out  with  the  Ktiglish. 
Under  these  condiliouei,  he  coiitd  by  no  nieaas 
receive  the  enibiixMy .  Like  n  goiKl  diplamate, 
he  uiied  (be  reeent  dentb  of  his  son  as  a  pre- 
text, and  iufoimed  them  tbnt  lio  was  id  moiirn- 
itig;  but  lo  DO  elTert.  'llie  Kngliah  insisted 
u|>oii  being  re(«>ivcd.  Allcr  holding  a  mn- 
siillaliou  with  the  HiiA^ian  general,  he.  i^nt 
tliein  llie  only  jHissiblc  nnswer :  lie  emithutJCAlly 
decliued  to  reeeive  them. 

Oa  the  1 1  th  of  Angiist.  Oen.  StolcttofT,  uc- 
^Oompauied  only  by  tlie  uutbur  and  n  number  of 
fCo«ucks.  sudilenly  lell  Kalxil.  Twenty  days 
later,  llieyngain  renebed  Snmnrkaml,  allor  au 
shscnec  of  aluiocil  fiflccn  months.  The  rest  of 
bis  stJifl*  bad  been  dircL-ted  to  ivmiiin  nt  Kabul 
to  await  further  order*. 


W«  regret  that  we  c«u  dwell  no  longer  upon 
this  interesting  and  timely  work,  but  we  liopc 
that  we  fthall  soon  linve  an  op]K>i-tunity  of 
reviewing  the  second  volume,  which  has  not 
reached  un.  We  wish  the  translator  might 
have  displayed  a  little  more  niti«tic  laste. 
That  be  hA»  |>crforine<l  IiIa  work  with  iniiiiilc 
corrcctneaa,  eaiiiiol  be  denied  :  but  his  Ger- 
man style  is  by  no  means  elegant.  Sentences 
like  the  following.  —  '  fch  ttrolUt  /urcktbar 
aclUafen,'  or  '  Sie  ivtrtltn  /tick  zendilagini  ' 
(p.  137).  —  reo)iiid  us  too  vividly  of  Uie  idiom 
used  by  Senor  Pedro  Cnrolicio  in  hia  '  Knglisb 
an  uUe  is  spoke.'  It  is  titiv  thai  be  Htat^m  in 
his  profSL-o  Ui:it  ho  hnd  alt«.'m|iled  lo  render 
bis  traniilalion  m  ctirreet  a^  punsible  ;  but  we 
are  far  from  even  adiuiiiiig  tbi^  language  of  his 
inlrodiicuon.  Wi-  are,  however,  indebted  to 
him  for  a  better  linek-innp  IliKik  the  one  in  tbt; 
oHj^inal,  though  tliv  orthography  of  the  nntuoa 
in  Uic  text  does  not  always  agree  witb  that  on 
Uie  map. 

Tl/E  ItOSSfAyS  AT  THE  GATES  OF 
HERA  T. 

No  higher  complimcnl  could  be  paid  to  Mr. 
MHi'vin'fl  little  bock,  than  the  fact,  that,  witiiiu 
ten  days  atlcr  it  appeared,  it  formed  the  basis 
of  lending  nrtieles  on  thu  Afghan  dispute  in 
nearly  all  the  principal  pnpers  in  the  couiilni', 
and  in  moat  of  them  without  any  acknowledg- 
ment. No  one  hut  a  man  wlm  bad  made  n 
most  can^tflil  study  of  the  subject  could  have 
eondensixi  so  much,  and  snch  timely,  infoi^ 
ination  in  sneb  email  space  and  on  siicb  Abort 
notice.  The  preface  bears  the  d-ite  of  Mnreb 
•2:i  ;  Bn<)  the  hook  giveti  the  oleaiest  possible 
iusiglit  into  the  inogress  of  Itiissia's  advance 
from  ibc*  Caspian  during  llie  1a»t  few  ycai-s. 
the  purjioae  and  aim  or  her  movomcnta,  llio 
origin  of  t)ic  bvtindiiry  dinpiitc,  and  its  cou- 
dtticui  on  the  date  iiuinud.  With  tlic  nid  of 
this  book,  the  lek'^rams  in  Ihe  daily  papers 
become  clear  and  iulelligible,  and  any  one  cati 
follow  the  dcvelojiQieni  uf  evenl'*  hereurtcr 
with  a  clear  uudcrsiaiidiitg  of  Uiem. 

Mr.  Marvin  has  |>as9ed  fl  conBiderable  part 
of  his  life  among  the  Russians,  and  iindei*- 
Ktands  their  language.  While  be  is  iiaturally 
niarmcd  at  Knssia's  progress,  and  opposed  to 
her  iiitentioiiH,  yet  be  writes  in  n  ealm  niKl 
moderate  tone,  lie  always  strives  to  be  jitsl, 
and  comes  ns  near  ticing  so  as  is  jtosiiibte  when 
one  is  a  parly  lo  n  conliuversy.     In  bis  inler- 

Tb/  /tHHlflHi  al  U,*  tiiut  of  ilrrat.  Bj  CUAHUM  HAWriXi 
Km  Vurk.  I'liarlti  .VfrMiifr'i  mt.  WA.  UH-in  ■..  D(a*tr. 
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c-oiii-KR  wltli  tlic  Kns«mn»  during  the  Inst  fire 
,v«)ir»,  Itc  hti9  pitied  n  clonr  conception  of 
what  is  tlic  real  obji;ct  ol"  Riiaaia's  advance 
aonMs  (wntrnl  Asin.  niiH  lie  is  tlie  firat  to  ex- 
plsin  U  in  tlin  Knglish  Innguftgc.  It  i-an  be 
siiniait'd  up  iti  tlm  j>1ini»tt  of  Gon.  Skolruleff: 
"  ItiisMa  docs  not  nitnl  Imlii.  site  n:i[iU  the 
Boitphonia."  It  is  Knghuul  tlmt  iniiiiitaiiis 
(lie  Turk  uti  lli«  Iloit|)iioni9,  and  prcveutt* 
Itussiu  Trom  lflkiti<;  it:  lioiiot-  Iliisnin  s^rks  :i 
poaitlon  Troni  wliidi  shv  ui[i  Itiifiiti-n  Kiif;i.iii<) 
witli  disaster,  if  she  continues  hci'  opposition: 
and  this  |)0»Uioii  is  on  ttie  fmiitier  of  India. 
To  su|)|>i>80  Uiiit  any  body  of  Itnsfiiiins  lias 
ever  seriously  cotitcmplnlcd  tlic  conquest  of 
India,  is  n  mistaktr :  bnt  it  is  n  fact,  Uiat  Lite 
gr(^>iit  innxs  of  the  Huitsian  army  Armly  lnolJRveH 
that  Knglaml  hold*  India  hy  a  focble  tfiiini-c, 
that  a  small  forci:  of  Uussian  traops  t.-ouM 
caiiNo  an  iipming  in  Inilia  trliich  wouh)  uvi-r- 
tlirow  tlic  Kn>jlisli  rulv,  and  that,  n-hvo  Kussta 
|}Q9»us3c8  ccrtnin  puinlA  on  tlie  Indian  froiilici' 
from  vrbicU  It  can  injure  the  Knglish.  llic  Inltei' 
will  Ronie  to  tcrnis  about  tlio  Ilusjiharuf!. 
Tli«»c  itieaa  tlisl  began  to  spread  in  Uue«ia 
afl-tr  the  Crlmfari  war,  but  ihry  received  a 
tremendous  accession  in  conseqiionce  of  the 
action  of  England  in  i^'H.  Tlioir  cliiof  advo- 
I'^tte  was  SkuhflcfT.  nh»  had  taken  [lart  in 
seVLTal  of  the  cninpnigiitt  in  (ronUal  Asia,  and 
was  marvellously  ramilinr  with  th'^  Asiatic 
qiietition  in  all  its  bearing:!*. 

Ill  pursuing  this  advance  to  the  borders  of 
India,  Itnssia  lias  ncted  on  two  lineJi ;  and  Mr. 
Marvin  dwells  at  Ivn^th  upon  thi»  fitcrt,  ho  as 
to  avoid  the  confusion  wliifli  vague  nolioas  of 
^eograpiiy  have  caiiat-d  in  Kngland.  The  lirsl 
line,  which  was  MIowed  fwm  1863  to  187C. 
wn«  from  Ori*iibnr«;  Moiilli-earttwaid  across 
Tiirketitan.  This  iiicivciiieiil  piaetiL-ally  conBcil 
with  the  con<juest  of  Kliokund  or  I'V-rglmnn, 
aud  the  viritial  Hiibjugalion  of  Itokharn  in 
187ti.  It  gave  Itn^sia  a  territory  nl>out  as 
Urge  AS  Franco,  ticrtnany,  and  Austria  com- 
blued,  added  something  to  li^r  Irailc,  and 
brought  her  armies  to  the  haae  of  the  lofty 
iDountainn  in  the  cn«torii  (itirt  of  Afghanistan, 
aail  only  iiOO  milc«  from  ifac  nortli<wi-at  prov- 
ineex  uf  India. 

The  sM-oml  nuoveraent  began  in  IS79.  Us 
Etarting-poinl  was  the  eastern  shore  of  tlie 
Caspian  (about  a  thousand  inileii  south  of 
Orenburg),  where  Hnssiii  had  {gained  a  foot- 
hold It'll  ycni's  before.  It  has  progressed, 
with  e <clruonli nary  rapidity,  enstwan)  through 
Turkueciia,  or  the  eoiinlry  of  ihe  nomad 
Turkomen,  lying  between  I'eisia  and  llie 
(le»cri  on  the  tiorlh.     It   rrnehed   MciV,    six 


hmidrwl  miles  (Vom  iho  Caspian,  in  18*4 : 
and  this  ,\eflr  it  was  nesring  Herat,  when  ttK 
English  look  alarm,  an<l  ciidcarored  to  fix  a 
liinil  by  marking  the  boundary  of  Afghanistan 
as  the  lioe  which  oould  not  be  er(w»od  extwpl 
u  an  act  of  war. 

Tliese  two  movements  have  therefore  attained 
Uicir  full. development :  and  Iheohjeetof  them 
is  nceompliahed,  for  l{u>sia  is  now  practically 
u»  the  borders  of  India,  irady  to  strike  u 
vigoruua  blow  whenever  llie  moinenl  seems 
propitious.  She  has  a  line  of  railway  and 
Hteandioftt  all  the  way  from  St.  I'eierslmrg  aud 
Moucow  to  a  short  dislnnm;  behind  her  advance 
))OBt  at  I'aoj  Deb :  and  she  can  move  half  a 
million  men  against  Hei'at  with  far  more  ease 
and  safely  than  she  moved  thorn  Into  Turkev 
in  IS77.  And  ft-om  Herat  ttierp  are  no  phy»t- 
cal  obataclea  to  prevent  a  march  on  India  ;  for, 
.ircnrding  to  Mr.  Marvin,  one  can  drive  a  coach 
and  four  nil  the  way. 

This  13  in  biief  the  situation  of  affairs  tonlay, 
as  delinL-aCcd  with  the  utmost  lucidity  in  Mr, 
Marvin's  eiieellent  little  book.  He  aei-nws 
Rtis»in  of  bad  faith  in  her  iiioveincnta :  so  biirc 
France  and  otiier  nations  accused  England 
in  the  past,  until  *  [lerlidrouis  Albion  '  has  eome 
to  be  IV  by-word.  Such  accusations,  and  the 
arguuienta  in  siipimrt  of  titem,  count  for  llalc 
with  disinterested  spectators.  What  they  de- 
sire to  know  are  accomplished  facts,  and  it  is 
in  the  prMcntation  of  these  that  the  merit  of 
this  book  consists.  Few  people,  even  among 
those  who  have  tried  to  follow  this  trans- 
Caspian  movement,  have  realized  what  it  hna 
already  accomplished,  and  how  pregnant  it.  i« 
with  great  ovenis  for  the  near  flilurR.  What 
was  suoutcd  in  parliament  only  four  yenrs  n^ 
as  an  idle  dream,  is  to-day  a  reality,  an  exist- 
ing state  of  affairs.  It  Snds  the  Kngiish  «n- 
prepiired.  und«cidc<l,  bewildered,  as  lo  their 
proper  course.  In  front  of  them  is  »  nnliou 
whiHi  they  have  succeeded  in  convening  into 
their  inveterate  enemy,  patient,  crafty,  deter- 
mined, with  a  clear  nnileraianding  of  Its  own 
intentions,  and  a  wlllhigness  to  [naki>  any  sac- 
riReos  in  support  of  them.  If  Knglnnd  will 
agree  with  her  about  the  [Io»phorii>^,  Kiisaia 
will  be  at  peace,  and  even  retire  iVom  i-cntrnl 
Aitia:  if  not.  a  terrible  war  niii»t  ensue,  not 
ii('ee:saanly  now,  but  in  Ihci  near  future, —n 
war  in  which  all  ihe  advantages  of  [tosition  will 
he  on  the  aide  of  Kiissia.  'Ilie  prol}ahIe  reaiilt 
of  such  a  war  is  a  matter  of  the  widest  s|>e«uln- 
tion,  and  no  one  can  foretell  it.  It  Is  enough 
now  to  know  and  understand  the  e^iuling  stale 
of  alfaii-9,  and  this  Mr.  Marvin  has  enablcti 
ns  to  do. 
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TifUS  AND  BAKU. 

Arrrjt  having  laboriously  waded  tltroiigli 
liair  a  (loKPD  of  the  poiKlFroii»  toiiK'S  wiUi 
wliicli  Kiijilis'!!  1 1« vflki?  —  aud  AtDcrU'»ii  loo, 
for  ibiil  initlk-r  —  cuiiKcirntiuiitiljt  afltirt  mnii> 
kinil.  it  [B  R'sily  n  iileu^iure  to  lake  ii[i  llii« 
light.  iiDd  «'<.'  rear  i-{>licnicral,  DAi'iative  of 
lli«  ex[>loit»  of  Mr.  Orsolle.  To  be  aui-c. 
Llivi'L'  lire  A-vr  i1ato<i  iiml  uo  HtatiHtirs  in  the 
volume.  Nc-iUn'i-  ari»  iliere  any  pictures,  not 
even  a  [lortrait  ol"  tlie  aiitlioi'.  'i'liorc  is  n 
map.  bill  an  it  w.ih  evidently  dmwn  tu  illtis- 
trnto  n  condition  of  nlRiir«  I'oueidcrably  untt>- 
lior  to  our  uiithor'a  jonnicy.  and  an  no  attruipt 
scemit  to  have  liecD  tuadc  to  adnpl  it  tu  itii- 
hoof:  it  a pcvjin panics.  It  is  of  little  n»v;  iiov- 
crtliclcstj.  it  is  a  jjuod  map,  in  il«  way.  and. 
a  few  VL'urs  a^t.  iiiiKlii  have  been  regarded 
with  II  more  ravorahte  vrv. 

It  wn?  in  •liily.  1h^3.  thntOrsolk  said  i>;oo4l- 
by  to  lii»  iQotbt^'r,  and  inndf  Lliu  bvat  of  his 
way  to  thf  '  gari!  du  nord,'  wlieiis  his  trav- 
filling  comimnion.  M.  Ad.  Nililein  ioincd  him. 
Thence  by  t'rni-ow.  ((de.tna.  and  SvliaHlopol. 
b«  jirowoded  to  l*oti.  wlu*Tf  tie  arrived  ou  the 
I4tji  of  August.  From  I'uli,  al  tlial  time  the 
Blach-Sea  terminus  ol"  the  CaucoetiH  rniLwAV, 
he  Journeyed  to  Tiflis.  tli»  HeAcriptioii  of  tlie 
lattvr  plai'i'  n(-eii|iie»  a  lioxpti  piitroa,  and  will 
well  repay  a  cun9oi->'  |>cru^al.  At  Tillis  he  left 
the  railmsd.  nnd  lravvll<<d  in  llie  niatiner  of  tlte 
eoiiiilrj.  whieli  he  found  iinieh  more  agreenl-li- 
than  did  O'Uonovnn.  to  Kais.  tbc  niiiis  of 
tlie  ancient  eity  of  Ani.  of  which  a  plan  is 
given,  and  Kriiaii.  Thenw.  Uv  a  route  not 
to  be  Iraeed  on  the  "t'lirte  [)OUt  ]q  voyage 
de  M.  Orsolie."  he  found  bin  wny  to  the  Tillis- 
lialcu  railway,  and  evenln.nlly  to  the  Taiipinn 
itaelf. 

Tliere  are  many  deacriptiona  of  Baku  in  the 
iKXjks.  biit  none  so  ititeivaliiig  hs  this.  M. 
Oi«o1Ib  doeK  not  lell  Uii  liow  matiy  •gallons  of 
oil  are  refined  per  tiour.  nor  doee  he  go  into 
the  details  of  the  use  of  the  reflise  piwlncis 
of  that  diKtillntion  on  the  Cnspiut)  «ie»itu-rM. 
He  gives  tio  infoiTuation  on  siich  |>ointH ;  but 
be  docs  lell  iia  what  llaltu  is  like,  who  its  den- 
\7.fn»  nrc.  and  how  tiiey  eat.  drink,  play,  bnllie. 
and  e^cidt.  Wc  say  e:ti»t.  heoai]»>c.  Judging 
IVnm  ihiK  rlf'^cription,  it  la  a  hare  exisK-iici.*  that 
tlie  ltnkuni.ii3!i  k-iid  in  their  niiphtha-Koaked 
tottn.  which,  tie  says.  ia<k'8lincd  to  l>ecome  tlie 
Marseilles  of  the  Caspian. 

The  Tvmaindcr  of  the  hook  is  devotal  to 
Teheran  and  iiorth-wc stern  I'ersia,  and  pos- 
sesses no  especial  interest  at  the  preeent  time. 

/.a  titucatt  tl  if  Ana.    E^r  K.  Obrou.*.    I'nn*.  JXim.  IM. 


IfOTES  ANV  yiiWS. 

TiiK  follawlug  is  a  cotnpkte  ]itl  ot  the  pitpon  read 
ai  ilift  nimiitig  af  Ihr  NAtloiixI  ncadeniy  of  selencfls, 
AlirilSl-a4:-J.S.  BilIliig8andDr.  M*ttl.i>«r*.tr.S.A., 
MolJimlB  i>f  iiiMBuring  lh('  ciibrp  c.ipacity  of  «r;inia; 
S.  U.  Scudil^r.  Winded  iiilccta  from  b  |>Al<iODti>l'>gIcal 
pr.|ri(  of  view;  A.  5  Pwli*ril,  Tlifl  Sjncarida,  a  Lllh- 
cno  uiidescrilwil  Kruup  nl  exiitict  maUcottracous 
CnisULeit,  Thi;  Gninp.innychiilaR,  nii  aiiilcMTlbrd 
(nniilir  n(  (o^jtil  scliljiop'xl  GruNiacea.  The  Anlbra- 
rnrldip,  ji  (ainllydl  oartjoiiireroui  nincriirum  dAcapoil 
C'niitaei-A.  allli-'l  in  tli>'  Kri'Dnidu*.;  A I<^\niiil4ir  Ajpu- 
«i£.  Tlir  (.'iiral  riTfii  n(  i)ii'  Kufidwicli  Icliuidti,  The  ori- 
gin of  tlic  fminA  nntl  flora  of  the  Sandwich  blanda; 
T.  .SS.'rn'  Hunt,  TlxtdaMiticaliuti  of  natund  iitllc4t««; 
Kliiu  LiHiinis,  The  caUHc  of  tb«  pro^reisirc  morc- 
mciil  'if  arras  «f  low  iiivwure:  C.  It.  ConiAlock, 
The  Mtlu  u(  ibe  uietre  lo  lliu  yaid;  I  .  11.  F.  Peter*. 
An  MCi'oiiiit  of  ni'rtatn  »Utn  (ilnrrvoil  l>y  Pluuiteed, 
>Li|i|itiiiinl  III  liuv«  dJMppeared:  .1.  E.  Hllgard  aiiil 
A.  Lliidi-nkalil.  The  m1>inRrlne  genlvg.v  ol  ilie  a|^ 
pniaebea  lo  N«w  Yorlt ;  Theodora  Gill.  Th*  ordan  of 
fiahr*;  .1.  W.  Powfil!,  The  or^niiati^n  i>f  the  tribe; 
I-.  W  Mil!,  Oii<.i>r'ahi  lunar  liie^ualltJes  di(«  tu  tl»e 
arciiiii  u(  Jupilor,  and  iliscoTerird  \>y  Mr.  K.  NnUoi). 
K.  D,  Cope.  The  prctertinr?  Vertcbrala  of  Brazil, 
The  pliylopcny  of  the  plaeeiilal  Main m alia:  (.'.  A. 
Vtiuiig.  Some  recent  otjaervatioiit  upiici  tlm  roialJun 
and  mirraco-inarking*  «t  .liiiiiU'r :  K.  A.  Rvwlani). 
On  tbo  rnlite  of  the  ohm ;  P.  A.  GenlU  and  Gerliard 
vom  Italh,  On  the  Tanullum  miiteraU  —  vanadlnite. 
ctidliehit«,  and  detdtiiiite  —  and  on  iodvrite,  /rgni 
the  Sierra  Crando  MSne,  Lako  Valley,  X.  Slex. ;  A.  \. 
Skinner  (by  hivltatlfliil.  On  llit^  lata)  K>Iar  eclipse  ft 
Aug.  2»,  lf»«;  TliPudoro  Rill  anil  Jntm  A.  Hydcr, 
The  evolution  anil  homoloizle*  <•(  the  lluken  of  ceia. 
eeans  and  »lrenlaii«:  Ira  ICem^eii.  i*lieiuical  aetiim 
in  a  niagutttlcr  lieUI;  A.  Uniliam  Hull,  Tli<-  ni^nsiini- 
Tupnt  fif  linaring.power;  A.  'inttiam  Belt  aii4  V.  D«lt* 
Turrv,  Uii  the  poaalblllty  of  iilii.iiiiiiii'  i.-elioca  fruia 
xhipxaod  iceber|;9  inafog.  Thu following  NoKnpbi- 
cal  notices  of  drcnucd  nietiittcra  nri-rv  also  prMcnted: 
of  Df.  J.  J.  Woodward.  t:.S.A.,  Iiy  J.  ^  Billinga;  of 
Gen.  A.  \.  lliiniphreyH,  17.&.A..  by  II.  L.  Abbot;  anil 
of  William  :^[iin|Mi)ii.  by  TliiVMlon^ftill. 

—  At  a  recent  mei-llnt:  o(  the  Uavarlaii  gcograph- 
iirnl  siiciciy.  Professor  Kiilci't  communtcaied  mmn 
pHrtinilar)  I'liiireniint;  a  imp  whit^h  hv  l«dealgninc 
I'l  shou  ilii^  poliric.al  circiimalnMi'i-*  of  Aftica;  the 
nciual  timtti  ol  Oievnrlauu  stafs,  native  and  oilier, 
hdnjj  tiffined  aceordhiij  to  llie  extent  ol  the  terrllo. 
rie«  acluaily  [loiicainl  by  i.;if1i.  'Hie  map  will  ahow 
ftevurat  't-tulrvs'  of  atatv  formation.  Tlin  whole  of 
the  eiiiiilimnt  is,  however,  far  fnmi  tivht)j  diriiletl 
amoncat  tlic  r>i5iinE  trilrf-i.  a*  tlifre  are  many  illft> 
irif-ta  which  do  not.  bclniiE  ui  any  of  them.  The  ex- 
ii.liiit;  iiallve  iiale*.  moreover,  nucli  as  ihe  fiuuda 
and  till')  /iilii  lniiiadouiK.  aie  of  vnryiri^  iniporiaiieo. 
and  «iibjeirl  (■>  very  lUITerunl  aytlerat.  The  naflv» 
states,  U  la  aaaerieJ,  re«t  mainly  on  t]ii>  boundary  b«- 
feen  the  Sahara  and  tlia  Suij«it,  the  hi;h  ptnleait 
of  ca>t  Africa,  ami  the  Uultica  cmmE.    'lite  remain- 
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i&S  terrlu>r)(!9.  (o  tar  h  tliej'  arc  not  occupied  by 
jropeaii  poven,  are  (rm  from  xnjr  form  of  itau 
lis  or  [mMttnlon. 

—  Douqucl  lie  U  Grj-o  In  «rdt.Trd  hy  tlic  Fri-i»cli 
mtnUtry  of  InUructiun  to  proceed  to  TeiierlfTe,  In 
order  to  study  tbe  Uws  at  gravllaiioti  uiid«r  all  tlie 
eireaniitiuiMW  lor  wltlnli  ihe  Penk  ofTcn  (Lutilllio*. 

—  Dr.  P*pliual  I,(iiche  reparU  curious  chungef  In 
tim  ph]r«kcit  geoj^nphy  »C  Afrii^a:  *'  I.alci!  Nf^nil 
It  dried  up;  tlie  gitma  liAt  di^d  tir  gontt  ntrjiy;  thn 
rcgi-latlon  tsUta  no  loiig«r;  both  llii!  Okavftnga  and 
till*  Taninkaii  flow  Jritu  ttie  ZumWzi."  Dr.  r«cliii«I 
L^sclie  rciiirn*  u>  Eiiropt!  wiili  rich  collcctlonfi.  In- 
cluding a  iLving  Wclnl[»Fhla,  perhaps  a  new  species 
of  Hint  (-urlouK  plaiit. 

—  Dr.  LriiB  will  Icaris  Vknna  in  May  for  the  upper 
Kongo,  whence  lie  nill  ciulcavor  to  ci'uia  tho  old 
nqu&torUl  province  of  ligypt  In  order  lu  cutjiblUh 
relailoHS  villi  ICinlr  Itty  anil  Liiplon  Ri'j**  ]iiirly. 

—  Dr.  Silvers  of  Hamburg,  who  left  iliai  town  in 
tOclobnr,  ]fm,  oil  an  expluring  ei:ped{t[on  In  the  Cor> 
Mlll«t*  of  MvriJA  In  VonnxiiHA,  arrivM  at  Tovnr  on 
\ha.  e,  and  from  lliere  will  coiniucnce  Ms  cxplom- 
I'tloiis. 

—  T!i«  Srm^fh^rt!  <f*  MtmHUf  n>|mri9  »  meiliod  of 
lusar-mniLufacture  which  ia  t»  su^r^edo  L«ct-ront 
by  poUlocs,  the  aiiccliariiiu  iuaCl«r  buins  cxtrjcicd  by 
the  help  of  eledrlclly,  Paris  capitalists,  and  eren 
Eiicliali,  afi:  reported  Co  be  Interested  In  llie  Inven- 
tion. 

—  Tli«  Umlne  blnlnKicn.!  nMocUtioii  of  Engl  anil 
has  already  ralaod  fix  thoasaiiil  poujjids  nf  the  fund 
rvi|iiiri«il  r»  found  a  ACailon  on  the  itonth  i-oaxt  of 
Eugland,  but  nttulri-t  fmir  lhoi>*aiiil  ]Kiiindt  more 
befure  beghiDlitg  to  build.  Cumbrldge  baa  ttnd«r- 
taken  Ln  rnisA  Ave  hundred  pounds. 

—  A  corwipoiideiU  nf  llie  OtntrrrtUhiKrhe  monat*- 
»ehr0  liir  den  orimt  trrlti?*,  that  If  the  reporia  of  the 
f«w  pariiPi  who  have  succeeded  In  gaining  personal 
knowledge  of  ihn  interior  of  [li«  cotesltnl  empire 
did  nut  i^siiev  In  lli<.-  fuft  that  a  kingdom  of  Tour  huu- 
ilrt'd  milltoii  inhidiitauta  awaits  ilie  pro  duel  m  nf  Eu> 
roiwan  factories,  nhicli  n-ill  he  u|>cni.'cl  lo  commerce 
by  llii>  iiitruducilon  of  modem  means  of  Inti^rciiunc, 
Ihv  bef^ltinlny  of  the  d«vel<jpnieiit  of  Eiirnpnati  In- 
dustries in  ih»  hilerior,  at  evlili'ticiil  hi  lh«  imtt  lew 
ycaia,  n'uuld  awaken  ImraeilUte  and  terions  ttttxitty 
lor  the  future  of  iho  litiftlbh  trade,  i,ed  by  thpjr 
pusitiuD,  Hong'Kon^  ami  Shansbai  arc  setting  a  good 
example  in  this  dln^ctloti  to  (li«  other  places  wlilcl) 
come  In  cotiioct  with  Europciiii  (IvilitatioTi.  Ilong- 
Kong  has  at  present  thrui!  Inrg«  sugar-n-flDerles,  a 
■plrit-ilistiilery.  a  corda^e-mlll  supplleil  wiili  modern 

.nachlnes,  and  au  ice- lac  Cory.  Bvsidea  these,  Ihero 
large  glass  and  iron  works,  and  an  arTnck--dis![l- 
la  course  of  4i>>nstruciioii;  while  the  Chinese 
carry  on  woollen  and  cinnahar  worlis  In  sreal  "tyk 
and  with  motlorn  [mprovcmttit-v  In  Shanjjhui,  to  ibe 
«Stabli»l)Tuenta  vrbldi  have  eihted  for  several  jears, 
them  was  added,  a  few  muntliit  ugu,  a  new  our  of 
considerable  lmporUuc«,  —  the  papflr-factory  of  tlie 


Slianghal  p«per-raitl  company,  which  insVei  eoramon 
and  medium  line  paper*  out  of  niga.  Tliii  farliiry, 
eatabliahed  by  UmpIi«r*toii  &  Co.  of  Leltta,  and  qalU 
up  to  lime  In  lis  plant,  produces,  on  an  aTerage,  two 
t(>Diof  impera  day;  and  later Uic  production  will  be 
increasnl.  It  is  under  £uroj)«aii  dirociloa,  and  em- 
ploys  only  Cbincse  workmen. 

—  With  a  *lew  to  effcetuaUy  proMCUt«  marino  fiih- 
cullurv  on  soinxl  Mricutllic  priucipks,  ihi  English 
DaClonal  dsh-cuUure  afaoclatlon  has  under ronsidera- 
Lion  a  scheme  fur  eaj-rylnsoutascrlesof  obwrvatlona 
on  the  lempnraium  nf  the  sea  at  various  atagM,  Id 
order  toobuihi  a  more  thorough  and  concise  know!'* 
edge  of  Aili,  lliclr  hahlta,  food.  etc.  TlinrmomHera 
for  tills  purpose  will  ha  distrlhulod  to  those  selected 
for  ohaervare  under  certain  rules  and  reGulation*. 

—  From  cxperlnictils  carried  on  by  tb«  Frsiich  com- 
mission for  iliv  sdeutillc  aiudy  of  firfldamp,  It  la 
found  that  lh4i  mnat  riolent  explosion  takes  piaoe 
when  there  are  13  parls  of  sir  to  lUQ  of  firedamp^  and 
that  above  or  beJon-  thi»  the  explosion  dlnilablies  in 
violence.  When  llio  mixtura  h  below  1  iwrts  In  lOd; 
or  above  18  In  lOU,  the  gas  ^inplybunm  witli  Its  char- 
acleristii:  bluA  Ilame-  The  aliijiiiiE  noise  often  heard 
In  rnliies  is  MCrlhed  to  llie  escape  of  gas  from  manj 
minute  cavities;  while  it  must  exist  In  somn  places 
In  vast  quantities,  as  I*  witnossod  by  Its  a»«  for  illu- 
minalirig.piirpotes, 

—  Prof.  J.  A.  Ewlngof  Unlrerslty  coll«^,  Dundee, 
bos  communicated  a  paper  to  the  Rnyal  aodrtr,  wMch 
cunulna  aerenil  points  of  immedlntc  practical  Iro- 
ponance.  lie  finds,  for  example,  that  the  'disatpa- 
tloQ  of  cnerg^y  *  by  reversal  of  magnetism  is  Tcry 
much  smaller  in  soft  iron  than  in  liard  iron  or  steel, 
and  even  in  tli«  Utivr  its  amount  Is  iHfling:  au  that 
the  princlpaJ  part  of  Ihe  heat  nhicli  is  prodiicci  In 
the  cores  of  electro -in  a;:  net  a  ntuit  be  due  ctilefiy  to 
other  causes  than  the  '  sialic  hysteresis,*  or  static 
lajE^ng  aclloQ  observed  by  Pri'fesMir  Kwitig,  imd  is.  in 
fact,  due  almost  vriioUy  lo  tlie  liidurlinn  nf  to-called 
Pinicault  currents  In  the  corra.  The  effects  of  tJiis 
action  are  alao  alimiBC  entirely  reiuoeable  by  vibrat- 
ing a  piece  of  H>ift  trim  durlnfc  tlie  appliciitlon  and 
remusal  of  magnei.iilng  force,  and  tli«  Iron  is  then 
found  to  posMW  aluio-t  no  retentirencaa;  but,  when 
the  application  and  removal  nf  maguecizlng  forve  are 
effected  uithuut  mechanical  dbtuTbance.  the  retcn- 
tivcncM  of  soft  iron  U  found  to  be  even  greater  than 
that  of  steel.  In  some  cajiea  n1nety>tbtee  p^r  cent  of 
the  whole  Induced  magnetism  of  a  piece  of  annealed 
Iron  was  found  to  remain  on  the  complete  removal  of 
the  magnetbtlng  force.  Examples  were  ([ivcn  ti>  show 
that  th«  influence  of  permanent  act  In  the  curve  of 
magnetism  is  to  marked  as  to  kIts  a  criterion  by 
wliicli  a  sirniiicd  piei-e  may  Ih;  rradlly  dlsUngulsbed 
from  an  anneal i-d  piece  of  ineial;  and  ilkai  strain  df- 
minishcj  very  sreatly  the  magnetic  reteiiiivenMs  of 
Iron, 

—  Capt.  IToflmann  nf  the  Gcrtnan  nary  ha*  pre- 
pared a  valuable  paiiiplilet  on  ocean -currenU  i7.ur 
meclianik  der  meereMtriimungeii  an  der  oberflaolie 
der   oceaoe,   Berlin,   1891],   wlileb  gives   a   better 
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getifinil  timeiitBlinit  of  tliAorj'  itml  f;tcl  Ilinn  any 
work  w«  hHVfl  j«eon.  Tli«  vnliie  of  Lli>?  nlmi^  as 
Ihe  cbtet  motive  torce,  xiid  ihe  inel9<?ac/  of  gravity 
brouglit  iniu  play  by  ctiaiigva  of  li!iii|>vrutiine,  ire 
dearly  mnAa  out,  %o  f«r  wt  •iirto<<i-«urr<>tiW  »r*  coii- 
oen)«<l.  Tlie  part  pl.iy«il  by  tlio  <loll<>clive  ft>tY«* 
earning  from  tliv  cnrlb's  tuUUoii  is  aino  well  aUicd. 
So  long  a*  tlic  turfoop-WAtcr*  arc  bniilicd  along  bj 
tlw  winil  In  Aiiy  gUen  dlreciiou,  the  tcnilency  lo 
depan  fniin  thlB(lin>eii(iii  ia  practically  ovrrcunie  by 
iha  wind  tlwlf;  linl,  wlimcvrr  Um  watcn  »m  iti 
rnotiiiTi  by  itie  wind  vnwr  a  region  uf  calm,  tbi>y  ut 
once  lM>Kin  Vci  dettfribtf  ihft  Miioriia  cum-*,'  — »  ""■ 
wbuH  ra<1i»s  of  ciirvntiirn.  dccri>ftA(>ii  wllh  the  >ln<! 
of  Chclatiiuile.  AIna-'y  in  UliKid^  6°,  (lii*  mili'iRof 
eurvaliirc  f»ra  vi-IiK-Uy  of  (me  iiiRlre  aeuuniid  ieunly 
furiy-lwo  and  n  half  dauUcaI  mili^s :  hvncr.  whmi  the 
Soiilh-Atlauilc  ciirrntt  runs  Into  the  rvcii>n  ot  calms 
just  Dorih  or  lh<t  «>|uainr.  IH  water*  will  quickly  turn 
to  the  right,  taxily  fnllin^  iiitu  ilia  jiower  of  the 
aouth-wMt  lunnswin  of  thnt  rofilim,  anil  to  inrm'm}^ 
Uicfiiiinfft  orren t, and.  during  Uieiiorthi'm'umirK'r, 
the  equalorial  coun(«r-«un'ent  wi  wtll.  Tlio  ambor 
tbcrcroR!  eoncludca,  llinl.  aft«r  Iho  whida  and  tli<.- 
cimflsurnlioii  of  the  i;(>ii.<it.H,  Ilie  diurnal  roiulion  of 
the  enriU  must  \>v  n'COKiiiii^d  as  the  uionL  Uii[mrtaiit 
factor  111  determining  the  exUllng  syilem  of  ocean- 
currents. 

—  Mwar*.  Sampson  Low  &  Co.  "f  Lrmdon  an- 
nounce '  UiidiT  the  rays  u(  the  nururabureallB.  in  the 
tanilof  Iho  Lapps  and  Kvacns,' —  nil  original  work 
by  Dr.  Sn[ihH»  Tromlinll.  edited  liy  Mr.  Carl  .Slcwrrs. 
The  book  conLiinn  an  account  of  the  work  of  the 
r«eent  circu  in  polar  tHnnlifli-  i.'X|iedltloni,  and  an  ex- 
pofiltlnn  of  our  pnsenl  hnowlfdito  nf  llie  aurma 
burcalin.  lo  the  ritidy  of  which  the  author  has  de- 
voted the  grealor  part  <rf  hl«  life. 

—  The  second  MiMloTi  of  ilie  nunimer  course  oi  bot- 
»rty  at  UcGltl  collcBe,  Moiiln.-al,  will  be  «|Mnei  to 
hwtl«B«nTue*d»y,  MayG.  Tlie  coiiml'.  wliirli  will  I>b 
lnchi>ii;«  "t  Professor  IVnhallow,  will  coriihnic  for 
seren  wueks.  It  U  d<'*I<cncd  lu  ^[vt  praclk-al  liislruc- 
llon  111  K*neral  muridt^l-tfiy,  itieliidinc  the  analjaU 
and  study  of  Canadian  jdanta  ne  found  in  tli'f  vicinity 
of  Montreal.  Innruftlon  nill  ahu  be  Kireu  iu  his- 
tology with  Ihe  inicmwopL-. 

—  In  Ihe  annual  reiiort  for  IS&l,  ol  ?rof.  G.  H. 
Cook,  state  sealoxlut  cd  New  Jeniuy.  llier*  Is  a  do- 
•erlpllon  of  some  remarkable  rrci^nt  cliaiii[«-s  in  iIik 
condition  of  ihe  land  near  South  Ambuy.  A  fun-sL 
of  common  llndxT.  ouch  >•  oak  and  (.-liestnul.  stAiid- 
ins  on  land  ten  or  cnelvflfMt  abovR  lilKli-walet  niaik. 
was  cnl  down,  and  the  nndpriylng  8aiid»  lo  a  dfpth 
of  twelve  feet  were  M(iF>lH:d  off  prwpaniory  to  ta-kltie 
out  the  sUniowarc  cUye  below;  bul,  before  rvaeliins 
the  latter,  a  awanip  depoML  a  few  f*ot  ihkk,  with 
whllv-cedartrce^t-inlieilded  in  It,  was  piUHcd  tliraiigh; 
and  at  thii  Uinom  of  ihts.  siaiullng  in  the  clay,  were 
Mvwal  oak  stumps,  at  a  lerel  two  fetrt  lii.-1'tw  tlie 
BidjMOBt  sall-Biarsli,  whleli  U  overllaweil  by  lil^b 
tides:  and  netir  ih?  stump*  tbure  was  n  log  alioui.  a 
foot  In  dlameler,  el};hl  or  ten  feet  long,  thai  hiid  be«a 
cut  wtlh  aa  axe.    There  is  no  trMlltiou  telllug  ui  Ibo 


btirial  of  this  forvii,  hut  It  must  have  )>ecn  Ich  than 
two  hundred  mid  eighty  years  aso.  The  siiccnaire 
deposits  are  well  thoKU  In  ihe  exeatalion.  The  clay 
at  xhv  boirnn :  thf  old  (uik  fur^it  in  the  soil  on  this 
clay;  then  the  Ulnck  swamp-earth,  and  It*  mnsllcvdara 
embedili-d  Ihcrein ;  Hnnlly  Ihe  overlyitig  plain  of  sand 
ami  crave],  with  Us  IbI«  icrowtli  of  upland  timber,— 
with  iht*.  there  Is  good  evldenco  that  the  ground, 
which  was  formerly  hiiih  enou^Eli  almve  the  lee d  of 
the  »!■»  10  aiisUiin  a  Krowth  of  upland  timber.  Is  now 
BO  low  that  every  llde  could  cover  It  wlili  «alt  water. 
Some  vahiable  flsurei  are  plven  In  iiUistnitian  of 
the  snp<tr)>o*ition  nf  glaoial  drift  on  iineoniolldated 
Wrliary  cia>8,  and  of  the  columnar  trap-rieks  and 
walcr-bearliiK  »nnd>.  The  Green- Pond  Mountain 
rocks,  which  were  thoiiclit  triii»«ic  by  Roscrs,  and 
which  were  reganled  as  rntsdam  tn  ibe  earlier  fcportl 
of  lliK  present  survey,  an-  now  placed  in  Ihe  middle 
Deviinlau.  'Hie  I'rjstftllinn  rnck*  of  Iho  nighlands, 
which  have  been  called  Laurenlinn  on  i)i«  strength 
of  Ihelr  llth'>l<4!;<cal  cbanicrers,  n.re  hero  prudently 
culled  simply  nrcharan.  In  Ibe  alocncn  of  sufficient 
evidence  to  correlate  and  identify  Iheiiu 

—  Maji>r.-Gen.  Sir  F.  J.  Goldtmld  haa  an  arttcl* 
In  the  April  number  of  Ihe  ConUinjiorar];  review  oil 
KiKsia  anil  Lli«  .if^haii  rrt>iitli-T.  The  glal  of  the 
article  U,  that  tlio  apathy  with  which  the  Ri>ffll'h 
government  and  jwi'ple  have  bitberlo  watchftd  tlie 
Kussiun  advance  from  the  Caspian  towards  India  I* 
due  lo  a  lamentable  Ignnrtkiicc.  on  their  part,  of  the 
geography  Mid  topography  of  ceiiiral  Asia.  This  ts 
undoublt^lly  true;  but  hnw  far  tlx'!  mmtady  proiioi«d 
by  ilie  gall.tni  gent>nil  would  Im  a  rvniody,  Is  aa  slto- 
gelber  different  matter. 

—  Tho  Royal  medals  of  the  Royal  gcoxraphlcal 
socii-iy,  sayi  NalHrc,  this  year  were  nwanlcil  tu  Mr. 
Joseph  Thomson  and  Mr.  tL  K  O'Neill:  t"  Uil 
former  for  his  well-known  work  In  Africa,  and  to 
the  tatter  for  hia  thirteen  Journeys  uf  exploration 
along  tho  eoiifit  and  In  the  interior  of  Moxamhiijuo. 
The  Murcbison  grant  for  1885  wa«  awanle-l  to  the 
Pandit  Krv-hua  for  his  four  explorations  tdmIc  while 
attached  to  thu  aitrrcy  of  India,  and  esjM'clnlly  for 
hiseilcnslvcnnd  Important  jnurney  In  itic  liuerJor  of 
TlbeL  Tbe  Back  grant  weni  to  Mr.  W.  (>.  Ilodkinson 
for  his  AuHtralian  esp!  oral  ion*,  .ind  Uie  Ciithhsrt 
Peek  grant  to  Mr.  .).  T.  Last  for  ids  *urvey«  and 
ethnological  researches  in  the  soiitltern  Maui.  Nguru, 
and  '•Iher  nclghborini;  countries.  Tlie  following 
were  made  hoiiomiry  corresponding  ineniliers;  Clilef- 
.TiistiiK  Didy,  ptvsldenC  of  tho  geographical  aouiely  of 
New  Tork  :  Mr.  Elis^e  Iteclm,  Ihi!  eminont  gcogrk- 
phcr ;  and  Herr  Morltz  ron  U^hy.  itie  dl<>tlngul*hed 
Austrian  explorer  of  the  iiikkim  Himalayas,  Um  Cau* 
caiiia,  und  olher  ri>gloDS. 

—  Un  the  nisht  of  tbe&tb  of  April,  the  steamship 
\uriibcrg,  in  latitude  40°  north,  loRgilude  IS°  S(f 
wiMl.  during  a  very  heavy  storm  from  west-north* 
wc«l,  had  mast-heads  and  yard-arms  ii);Iite<l  nlih  SL 
Elmo'jv  lights.  It  was  ralningaTid  hailing  at  Ihe  tliu«>, 
and  Ihe  hnrompler  showed  30.10.  A  hall  of  Hre  «x- 
plodcd  during  the  Storm,  with  a  loud  noise, aiinilar  to 
the  explosion  of  a  guri. 
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COMMEST  AND   CRITICISM. 

Is  AIL  iiRAKcnES  of  sflerjcc  where  the  ob- 
server deals  Willi  tlie  forms  of  olyecta,  it  is 
luoiv  or  It-'SK  ilcsii'abli!  thsl  uii  avvrxgc  of  llic 
sbnpen  of  the  oIijclIs  sboulit  \k  &i\a\twA.  Tliis 
eml  ban  bitbcrto  liven  aou^jlit  tIirouj$h  a  »ysU;iii 
of  nK'O-'iiircmenU,  which  U  nt  bcBt  b  clunui^ 
raelliixl,  suiti-tl' ouiy  lo  (IcteimiRe  Uie  avvi-nge 
of  i^ome  single  <1ini€i)8ioii ;  for,  where  it  is  the 
aim  to  |ir«8eiit  to  the  c^'o  a  normal  or  trpieal 
rorin.  it  it  quite  invoiupctenl  to  kci-w  Ibc  di^sired 

»end.  So  far  Uie  lio»iiiirul  niPlh(xi  of  (.•ompoaiie 
ptiologi'apliv  (leiiftcd  bv  Francis  Ga.ltnti  hns 
on)}*  been  aiipliecl  to  the  buiniin  fnce,  ntlh  the 
single  eseepltuii  of  Dr.  Billinga'H  i-.\])<.Tiiui-]iUt 
ill  craiiiology  :  il'il  onn  be  c&rrictl  Into  noolIuT 
fields,  it  wilt  Rtill  romiiin  one  of  the  most  iiii- 
poTlant  contributions  to  the  graphii:  n>aour<-e» 
of  acifiiM'.  But  tlic  nntumliHt  who  biis  r«-*lt 
tbe  need  of  thiB  resource  in  various  diicclions 
Is  t^ffiwn  lo  coneidvr  liow  far  il«  use  may  be 
extended  lo  otbcr  bnincbcs  ol'  inriuiry.  It 
sccmsat  first  si^lit  timt  there  mnr  be  use  for 
it  in  obtaititiig  llie  Doniial  or  average  form  of 
all  objects  which  do  not  depart  too  far  from  n 
nii>an  i»h!i)io.  It  mny  he  tliat  the  zoologiivt  or 
butaiiisl  who  wishes  to  present  a  picture  giving 
tbe  nonniil  u^pect  of  «  Tnriable  species,  citn, 
by  8elv<.'tiii£;  for  dclincatioD  individuals  of  the 
finmc  it\7.c;  present  to  the  rye  a  coRi[H>fkiie 
combining  the  general  fcntures.  and  ueglt^cting 
the  individual  variations.  In  XhXfs  way  we  sbnll 
be  able  lo  give  lo  the  term  '  normal  form '  a 
definite  und  vnluablc  meaning  which  h.14 
hitherto  been  wanting.  It  will  also  he  re- 
mentbered  that  the  late  Prof^aor  Agasslz 
laid  parlitrular  stress  on  form  ns  the  undei^ 
lying  elciueut  of  '•  fninily '  etructurv  amoDg 
animals;  and  thia  would  seem  to  olTer  an 
Dp|)orliiiiily  lo  lest  L-:cjH>rimental]y  tlio  vivw 
held  by  the  grcnt  naturalist. 
No.  118  -  MH. 


rt  may  also  be  hoi>cd.  ibat,  in  critaiu  lines 
of  inquiry  in  the  inorganic  world,  this  R>eifaod 
of  f^tuphlc  averaging,  this  GnlLonizin^  process, 
if  ne  may  so  teno  it.  will  be  of  great  use. 
Vet,  Important  as  are  llie  pro!ipe<'U  for  tbo 
cxtonRion  of  tbitt  mcttM^I  of  delineatiou  lo  olber 
Bclds  of  inquiry,  its  grcaiest  u»e  mnst  be  In 
tin:  slitdy  of  the  buinan  body.  Thi-re  this 
admirable  process  is  full  of  promise.  It  may, 
for  instniKH^,  be  (K^ttiilhle  lo  8v<;iiit  an  average 
picture  of  onr  sehool-diiMi-cn  nt  different  ages, 
which  will  give  ii»  a  new  ineaBitrv  of  llicir  con* 
dition.  and  so  help  us  in  what  Ia  jierlia^w  the 
moiit  importflnt  branch  of  social  inquiry.  The 
etfeet  of  otinipnltonii,  and  the  re«ii1t)t  of  dif- 
fi-rent  lucthuds  of  physical  culluns  can  also  he 
aecuiately  compared.  Il  may  be  oervtceable 
in  testing  tb«  action  of  diirvrcnt  systuni^  of 
training  on  young  soldiers,  as  also  tbe  inllncnce 
of  tbuir  aecoulivnieols  on  the  form  or  the  body. 
So,  too,  tbe  cffeols  of  ccrl»in  dt^tcaK-s  on  the 
bodily  form  may  ho  ascertained,  to  llio  great 
gain  of  medical  *t'iencc.  Indeed,  the  possi- 
bilities of  this  method  crowd  on  the  mind. 
Practice  may  show  limits  to  its  nse,  and  will 
donbtlffls  do  much  to  overcome  ccrlain  difll- 
ctdtiea  evident  at  thu  outset  of  thti  work. 


The  chnrmiiig  composite  photographs  for 
which  we  arc  to-day  indebted  to  Pixjfwwor 
rnnipelly  show  the  adinirable  results  which 
may  be  obtained,  and  at  the  same  ilnie  some 
of  the  cHliMil  dilHcuUkti  of  Uie  proi^ess.  No 
one  can  look  upon  them  without  a  new  respect 
for  that  shadowy  thing  uilled  the  noruinl  man. 
There  i*  a  jtingiilar  dignity  in  thi'sc  coiubined 
shadows  :  they  are  strong  faces,  tho«c  of  high- 
browed,  doeiHeyed,  «ariiesi- looking  men,  lit 
for  all  Hotts  of  trials.  But  most  of  lliosc  who 
review  tbe  fftcus  of  Americon  men  of  science 
will  recognize  that  in  figs.  2  and  .t  on«  l^ce 
ap|>ear«.  enriouely.  to  dominate  all  Ihc  otliei^, 
yet  whit'ii,  taken  by  itself,  is  perhujM  the  most 
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iiMlivi<l(in1  or  nil  Uhmc  contnliii'il  iii  the  pintc. 
It  wotitil  be  {uleruBtiD^  lo  know  wliat  eStvct 
on  itie  composUe  lis  alienee  wouM  jiroclurp, 
Tliis  ck'Uicnt  of  ntint  we  inny  pniliaps  cjiU 
pn>|>otpao)-  is  tn<wl  likely  to  disturb  these  com- 
]K*Hitc  ilfliiK^ntionK  ;  Tor,  Lliongh  in  itsi'lr'  a  very 
Iiiti-iX'SttDg  plieiiuuiciioa,  it  nnvtaA  to  Ije  soiae- 
ffbAt  of  nn  obalnvic  in  this  uae  of  llip  af.vr  art. 
Willi  this  snU  contribution  oT  flalton  trell  in 
hand,  we  may  iit  iDtigtli  liupi'  ttint  vm  shnll  be 
able  lo  oiitei'  upun  (be  sLiidjr  or  Uist  uncs- 
plorcd  rpalm  of  like  biiiuan  Cucc,  nud  pliystog- 
iioiny  biriwmc  a  tolerably  rsacl  sdcnce.  ijorao 
sucli  process  ns  this  scorns  to  oll'ei-  tlic-  only 
pbniK.t>  of  ubiaiiiing  viiluable  getieralutHliona 
ill  tluH  flelil  of  liKjiiiry. 


THKcrrizKXs'  comniUtccorMoiitiienl,  roniicd 
to  arranf^  for  tlio  cnlcrtainnifnt  of  ttit>  Itritisb 
auociaiion  la^t  summer,  ha*  every  rcn<on  to 
be  coiignitubitvil  on  the  success  of  ita  enter- 
prixc.  Nut  only  nss  tb«  nicciing  n  marked 
aurops.1  in  cvi-iy  |>oint  in  wliicb  llu'  ciliaens' 
vomnitllc-c  lind  jxiwcr  to  contribute  to  it,  but 
llie  rc|w)rl  prewnted  at  iti  (Innl  mcfting  n  fort- 
ntgbt  iii;o  sliuvrcil  wiili  ivltal  c-»rc  ii  bw-l  em- 
]>!oyf(l  tiie  flinds  liilrnsterl  to  it.  Parliametit 
granted  8''!0.000  toward  paasage-innnry  Lo  the 
Uritidli  members ;  and  tbi«  via  so  carvlully  ex- 
pended &ut)  accounted  for,  that  there  remains  n 
oonnidemblc  sum  (alioiit  82.6011)  to  wjvcr  in 
to  tlic  treasury.  —  n  new  experience  for  a  par- 
linnienlary  ynint  of  tbis  sort.  Tbc  Dominion 
govcriiiuont  I'lirtlior voted  85,000  for  general  ex- 
iwnses,  Die  corp«>rat(oH  of  Moolival  an  equal 
sum.  and  llie  ciLizeiin  snh.Hcribe))  8l,'>60.1t7. 
Tbia,  tou,  liaa  Iwt-n  nianii;;c(l  n-ith  sneli  cart>, 
that,  Apart  from  Uie  expenses  of  tbc  mcvtin}^ , 
tbc  cornmiltec  is  ablo  to  pul'Iisli  nn  i^lilion  of 
fifteen  bnmlred  copies,  largely  fur  gnitiiituus 
cirunliitiun.  of  a  volume  of  economic  papers, 
mitl  liicn  have  on  bund  a  surplus  of  81,*i00. 
Tbis  the  committee  r«comtncndcd  should  be 
given  to  McOill  college  in  rocugnilion  uf,  and 
paitint  oomponsation  for.  its  liberality  in  ]>la- 
ci»g  Lhc  building  and  groiimln  of  thennirerHity 
at  Che  disiXMftl  of  Uu  asvocialion.    Tbis  waa 


voted  with  llie  nrxleratandinj;  Uial  it  Bitoiild  be' 
usivl  in  »ouiL>  special  way,  aucb  as  for  prizef 
or  scliolarHliiiis,  to  mmmemoratc  the  meciing 
of  the  nritiah  a&socialiou  in  Montreal.  The 
success  of  the  vurk  of  the  committee  waa  boj 
lievetl  to  be  largely  due  lo  llie  exwllenljndg- 
incni  and  iiuwenrieil  service  of  Mr,  !>.  A.  I'. 
Watt  and  I.lent.-CoI.  Crawford,  lo  ibc  former 
of  whom  bis  associates  prc8«iite<l  ii  pleasing 
memento. 


LETTERS  TO  THE  EDITOR. 

***  OtrrnpotKirtU  im  n^ittlrd  to  ft*  »t  tirti/aafMtIM*.    Tfta 
mriUt'*  »4if  U  In  atl  ctut  r^ulnd  at  prni/  ^f  9ta4  firttk. 

The  ontogeny  and  phjrIog«iiy  of  the  liyiio- 
glooaal  nerve. 

It  eannnt  br  othprwlst  than  flntlffyitig  when  Iwa 
invtutigalor*.  irnvflliiig  ulmtir  vntmiy  •tiailnoi  imthi, 
unknown  lo  nafti  iillitr.  fiinl  tliemn'Ke*  tmiMruif 
bniii;;lit  tncv  In  face  ui«)li  the  same  sUitil-|iaiut. 
Ilavckd'n  ilii;tiiiu,  iliui  the  fliitoseii}'  cf  t,uj  form  It  a 
brief  r<^ft|jlluUlii'ii  of  it»  nli>lop'»v,  I*  cimtihiinlly 
rpcdviti^  oonnrmntion.  nnil,  tnkinii  Inio  (■■iiiaUrnt- 
lifjii  raii<)ijr<iiH<(t  rnoiltllcatl'iti*.  nixy  bu  acffprml  as 
a  i1(>XiiiH.  If,  ihi'ii.  *  tlifory  ai  Ui  llir  [uwl  tililory 
iif  nny  fnnn  <ir  nr^iAii  which  \vv>  hiHiii  iEciIdi^lvI  (rum 
eilibr;<>)ij;;i<;a1iliitai!ialM>  Ut  l>t:(k>lucv<l  1aii<1  tliitt.  tnu^ 
tn<li'p«ni1eTkily)  from  cnmitiralire  nnAroinlcut  sindies 
of  lululi  forms,  there  are  Btroug  re.isnus  for  ItB  Vh 
cepiance. 

A  ca*«  of  \\i\%  kinil  hu  occurred  quite  rrcentljr. 
SIi>c«  van  Wijhe'a  hkt^-rcatlng  and  Iniportnnl  ob*eiw 
vaii'ins  on  the  moodenn  »^neiit8  of  tli';  vhumo* 
braneh*.  Ihn  vkff  Ihat  the  hypa;^MMl  iierte  baa 
l>n<-ii  ilc^rivetl  by  a  leptrailoii  of  fibres  fmui  tlie  tea- 
inil  rout*  uf  the  rut;!!*  ho*  reiy  i^nerally  been  aO" 
cuptetl.  Ill  a  paper  verjr  sburtly  to  apmr  In  iha 
'  Siudioi  from  ib«  biological  laboratory  uf  the  Jobnt 
nu|>kiiiK  iiiiUeriiity,' an  enllraljr  diffiiroiit  riav  will 
tM>  (ii|ipnrle[i. 

Kntin  a  c<iiii|>aRittv«i  Jitudy  of  thi*  urij^in  aiit]  dtiH 
LrlhtitiDri  of  llie  anierinr  eervjeal  nerres  in  lh« 
Tsrioiia  onK-rB  of  i]i«  ctiu»  I*i!»c«!i,  I  lure  Iveeii  lej 
lo  llnj  cifliclrision  that  Uk*  pinl-iitcijiil»l  Utrves,  M 
they  ni«y  lie  l^nnfil,  uf  Auiia  »r>il  oilier  funold 
r»fiiie,  arn  ciimiwrjiW^  lo  the  anieri'>roerilcal  iienett 
of  ibv  olnsni'ibraiieha,  ami  In  the  lelfiwts  anil  map* 
si  pub  rone  It*  Imre  pniseil  bncktmnl",  ami  heciimc  In* 
CKfii-iraicil  wiih  the  flrsl  aplnal  ncr^■l^  The  appiirrni 
Hr»l  ij'iiml.  ihrri-fore,  reprt*enl»threi'ii<?rveB.  Inlli4 
uroUtilouo  A>ti[>hlbia,  ntio  Hmla.  however,  an  arraiige- 
ment  mnrv  iliallar  to  wbai  obl.i1n>  iri  llie  el-'u<n<>> 
brsncbs.  there  t>elng  In  the  anier!ai'  iploal  region 
three  ilhtjiiet  nerves,  wlmse  conililned  iliftinbtiilon 
retembliv>  ver>-  clo^ly  that  of  the  llrfl  aplnftl  ner\-a 
of  lh«  ii-kosu,  anil  may  ihcreforo  be  cAntiMcml  its 
eqiiiviilciil.  In  tlie  Anttra  there  is  a  reduction  in  tha 
number,  tlie  Dnl  nerve  (Ilaapfwarlne.  »r  fiuiiri);  wllli 
the  teraiiil.  so  that  iwu  nervea  here  iiillil  ihr  (um-tkHi 
of  Uto  original  lliree.  In  all  (he?e  irbitiv<>|MiiUn 
foTHc  Ibcre  is  no  tnte  IiypugloBsal,  this  n>-rvc  niiiklns 
Its  it.p[u>arnii''«  in  Ihe  !>Aunv]Mlda.  Pr\>m  Ili  •li>irlb)i- 
tinn.  It  Ik  apimrnnily  hemolognus  with  the  three  an- 
terior Kpinal  nvrvoR  of  the  arodelmt*  Amphibia.    AS: 
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a  twult  ol  UiOM  GompariBODs.  It,  ma;  be  concluJpil 
kOM  tilt  la|wjglCNml  nerve  of  the  Sauropsidk  and 
3bnmittl«  »  not  k  Hpmtlon  from  tbe  anterior  mots 
c(  the  v«gu>,  but  (*  /armed  bj/  tkv  cvakaetnfx  t^  a 
num'icr  —  pi-o6a!>(jf  Ito"«c  —  o/  onicrior  rpinal  nrrtct. 

Sineo  the  Mmplellon  of  mj-  nianu4fri|il.  tha  last 
number  of  ttie  .-(ri^AJP  fur  aii>ilomie  and  jihysiaUujit 
ilia  bppu  rccel  red ;  atid  Uierelu  it  a  pa[«;r  liy  I*rof*sior 
Froriep  of  Tiiblngeri.  ileKlliig.  noiong  olher  things, 
with  lull  ver;  poini  a*  to- thaorlnIoatiJ  morphologicAl 
fclittioii*  ot  llm  liypogloMal.  Hi»  otiiM'rTatiifiiB  wcm 
Ciirrii'd  nu  liy  mi-linn  of  ii«<!U«ii«  IhmiiuU  vnry  ywin^ 
stii^fli  ami  iMiH*  rmliryn*;  nm)  In'  wui  iiblit  t(>  jM-irHvi) 
that  Ibi^  liyp'i^l'i^^al  »t  iiti  •■iiriy  aliigi'  cu[i»i>i<-il  i>f 
thrit)  iltsihici  pnrU,  which  iivwitualtj  unite;  ihB 
univu  occurring  first  \w*x  the  urigiu  uf  Ibe  iicrvir, 
and  procertdini;  centrlfuK^lly.  To  emphasize  tbe 
similarity  bPtwe^Ti  Froriep'o  Pe«ulu  bBBod  on  ombry- 
ologli'al  itiitii,  anil  ni;  own  <l4>ihice<l  from  atiBtomlcal 
fuels,  it  will  hr  well  to  q(ini«  n  sentence  from  hia 

(lapcr.  Ill  utimtning  n}i,  hrt  sny.  "  'rh«  bypt^losaas 
I  formed  by  tbe  union  of  n  number  pt  gv^pnenlal 
^nkl  iierv«a,  each  of  which  1>  compoMd  of  two 
root*.  — n  rontrnlAnda  dorsal,  —  exactly  lEIce  iitinal 
nerT«8."  J.  Flatfaib  Hcuobbicb. 

Jutiua  IlopUn*  ualvonltVi  BalUmani.  Ud. 


The  vriBconsln  bill  re  luting  to  Che  Instraotlon 
of  deaf-mutes. 

In  Seienet  [vol.  t.  n.  331}  yon  «tata,  that,  until  th« 
BTflsmt  ypAT,  no  upoctinl  [iroriaiou  hiiil  bern  miulo  in 
Wisconsin  for  the  Hdiit-atinn  of  df^nf-in utt-«.  Thb  is 
ft  inkitake.  ThK  Wiicumln  inHLllutliiii  al  DduvMi, 
one  of  the  hcHi  in  the  country,  lioa  been  In  succeuful 
operation  aiucp  11^^.  ntid  two  prlTate  icboolt  are  al*o 
Id  exlitenee.  Tlic  relurni  of  the  recent  r«n<iu*,  hnw- 
ever,  have  sbowu  that  a  large  nuiTilicir  of  i\w  denf 
clitldren  of  Wisconsin  are  growlDg  up  In  ignorance, 
and  that  existing  provisions  for  their  InMrucUon  are 
Inadoiuatc.  Tm  bill  that  hu  ju«t  passed  the  Wi.i- 
contln  litpsiaturo  Is  an  attempt  to  r«iiiedy  the  evil  by 
achaiige  In  the  poUi>y  u(  the  itate  towards  her  deaf 
and  dumb.  The  new  plan  maybe  tersely  described 
as  the  policy  of  iectutratltation.  The  old  policy 
of  crnCra'icad'on  — Lhsl  la,  ihi;  policy  of  cullectiHg 
into  one  •chool  all  thi:i  linikf.Tiintci  of  a  state  — 
has  i>v»rywhcr«  failed  to  brln;;  umUr  inttrucllon  a 
large  proportion  uf  the  duaf-iiiui)-*  of  xchoul  U£e. 
For  example:  tbore  unre  in  tltoUnilLHl  States  in  )t^. 
according;  to  ilie  last  census,  I5,0:^i)  d^^uf-miitca  of 
school  n^H  (six  to  twenty  yean) ;  while  lUc  total  num- 
ber <rf  deaf-mutes  returned  as  then  in  the  insUhitlon* 
and  aehoola  of  Ameriea  was  only  bySSA,  and  ras-ny 
et  then  vere  beyond  ibe  uhool  age.  A  similar  n- 
suit  Is  obtained  when  we  rx«iniii«  the  staliatlc*  nf 
each  Slate  lalicn  separately. 

Parents  Imvq  a  natural  rductnnce  to  part  wllh  their 
iXfaA  i-ldldren,  who,  niorrt  than  olhers,  re-iulro  home 
care  and  attention,  lint  education  in  an  In^iltutlon 
in<roii't-a  separation  from  home.  Some  pareiiis  will 
iiitl  p.\rt  with  ilielr  children  excepting  on  rompulilon; 
Dlhers delay  the  icparAtlon  until  the  most  Iniprv^sion- 
able  periud  of  life  h^s  been  ]>i«s»*d;  luid  i-tiil  ')lh«rt 
■leprlve  ihi'ir  cliililr<'.n  of  ('dudution  on  account  of  tbe 
raiiin  "f  Ihidr  Ubur  al  bume. 

Tbi.i  ni'ai*r  the  school  tniii  tie  brought  to  llie  home 
of  a  <U-af  child,  the  less  Ilkelihaod  is  there  ihut  be 
willincjpi!  instruction.  Tbe  promoters  of  tlio  Wis- 
consin bill  Ix^tieve  that  in  many  of  thn  incorporfltod 
eltles  and  villa^f  o(  that  state    the  diaf  ehildreu 


eonhl ,  with  limited  suta  aid.  ba  edueated  In  the  local- 
ities where  tliey  mlde;  and  that,  if  day-echooln  were 
eitnbllshed  nhci«*er  potslblc.  ilic  Initltiiilon  al  Dei- 
avan  would  be  nbk  to  accommodaM  all  who  could 
■lot  attend  A  day-Khool. 

Tlie  bill  grant!  ilate  aid  to  any  Incorporated  eltyor 
rlila^e  supponbig  a  eebool  for  deaf-mulea,  to  Ibe  ex< 
teni  of  a  naDdreu  dollan  per  annum  for  eveij'  pupil 
inetmcted.  Tbe  suic  appropriation  alone  will  prob- 
ably be  sofilclent  to  provide  a  teacher  for  a  tchool  ol 
four  or  five  deaf  ebiidren ;  hut  *veri  a  school  oontain- 
ing  only  arte  deaf  child,  which,  of  eounw,  would  hare 
to  be  supported  mainly  from  local  soureos,  may,  by 
cuniplying  with  the  )mvisions  »f  ihe  bill,  receive 
slate  aid  to  tlie  amount  of  a  hundred  dollan  per  an- 
num. 

Under  sach  a  law,  there  should  be  no  exeose  for 
lack  of  Instriicllnn.  Pulilic  opinion  will  probably 
compel  tbe  education  of  de-if-miit^;  tor.  If  allowed 
to  KTow  up  without  inalntciion,  ihcy  rrrj  cosily  h«- 
coinc  dangerous  tnembcrs  of  society;  while,  If  edu- 
cated, tbey  beeonie  good  citiaens,  amenable  to  tbe 
laws  of  Bociety.  and  sources  of  wcaltli  to  the  state. 
If  only  as  a  measure  of  econopiy,  llie  Wisconsin 
bill  demands  consideration :  for  ilir  averac;e  per  capita 
coec  of  iLc  eilucBlion  of  a  dc.if  thitd  In  an  Ameu'icaii 
InilituUon  exceeds  two  hundred  and  [wcnty-tbrea 
dollar*,  whi^rciu  ihi^  cost  to  the  «tat«,  on  tlie  WiMon- 
sln  plan,  ts  Hmital  to  a  hundred  dollar*. 

Hut  olher  eoiisldeniltoiis  are  of  «ti)l  greater  Im- 
|)ortance.  Ii  certainly  seems  reaaonalile  to  expect 
that  tJie  Wisconsin  plan.  coiuisUng  of  a  central 
Institution  and  a  large  nunborof  small  day-eckools 
xeatt^red  throughout  the  stalo,  will  bring  under  in- 
struciiim  a  laii^r  pprcentaga  of  tbe  deaf  children 
of  Bchnol  age  than  would  be  possible  on  the  Instltti- 
tton  plan  nione.  luBlTuctloa  can  also  be  com- 
nieiu-iil  in  tlie  day-sclinols  at  an  earlier  aice  than 
bertl'ifore ;  »■>  that  many  pupils  could  receive  pre- 
paratory inatructlon  In  a  day-seboiol  before  entering 
tbe  hislltutlon.  and  thus  lie  enabled  to  receive  from 
the  institution  a  hiither  and  better  education  than 
they  could  otherwise  bopo  to  obtain, 

JkLKJEAaoXll  GltAltAll  BbLL. 
Wublii^D,D.C.,  Aprtl2T. 


A  complete  fibula  In  an  adult  Uviu£  oariaatc- 
btrd. 

Tlio  only  known  bin!  with  a  compiru'  fiUiila  i«  tlie 
JurxJMic  Arcbaeopteryx  (Manh,  I>.imr]i|.  Thr  Obulu 
of  al)  birds  ia  complete  during  tlitt  early  llfi-  <if  the 
embryo.  I  fiml  in  an  ailull  Pandimi  cunrl inunMS  of 
Prof.  U,  C,  Mar-h's  cnileetlon  an  wiliro  (iliula,  but 
with  the  distal  end  of  it  not  in  front  of  tlie  tlblx  as  la 
Arcliaeopterjx  (Marsh).  It  would  be  Inlerestlng  to 
examine  tbe  embryo  of  thl*  bird;  and  I  will  be  very 
mu<h  obiEp!d  to  anybody  who  can  send  me  any  of 
them,  Dti.  G.  Baun. 

Talu-coUno  icuw*iu,  Vet  Haven,  Oom.. 
jtprtl  14. 


Slgwatioa  expmrimeiits. 

1  have  read  with  some  surprise  the  commeata  by 
Ur.  K.  I.eui*  Sturtevant  In  .Xt'etice.  April  tA,  upon 
my  nriide  on  '  Krrois  In  dlgesiloti  ex|>erlmenls,'  lna»> 
much  St*  I  had  no  intention.  In  tliai  article,  of  assert- 
ing or  implyiuii  any  thing  whatever  in  regard  toother 
experiment*  of  Ihat  chametor  in  this  country.  Tlic 
puriKvw  of  the  article  was  to  call  attention  to  tlie 
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raXher  l»rg«  pouibl«  flrrora  of  Urn  itjuIU  of  lucli  ox- 
periineiiU:  siid  for  ttiftt  purnoH  I  tiwed  tlie  niatertal 
iienreit  ftl  hajiil.  Id  onlvr,  liowerer,  to  prvvenl  any 
turUiCT  mSMppreb«cisiou,  1  dcsln:  to  say  (lial  I  fully 
eowwdsDr.  Siurtevanl's  claim  to  priority;  iLllhrii^h, 
owing  to  the  fact  thnt  llie  bulletins  of  the  Noir- York 
atatloii  are  to  be  biuJ  ai  flrsl  hand  only  through  the 
preM  of  that  stato,  I  vm  not  aware,  nt  thi;  Ittno  my 
results  wera  lint  publlahcil  (lluUutln  No.  :I  of  tltu 
MsrlculturaJ  exponmoat-itotion  of  the  Univmily  «f 
WMOtifltt,  Jun«,  ISM],  ttiat  he  bail  anticipated  iim 
bf  UiFoe  or  four  weeic*. 

Kully  appreciate  bi>  remark*  regarding  Uie  value 
of  recogniLfoii,  on  tbo  part  of  science,  at  scleDllBc 
work  at  experimout-slatlaas,  anil  cliouJO  rcsrot  «x- 
CMKliugly  to  ici^in  to  fitil  of  doinc  wltB-lover  in  nio 
li«  to  Mccum  «nc)i  n^cugnttion.  Tha  field  of  a^l- 
eullural  Mivuw  in  t»»  wUln,  aiid  Uia  workors  in  It 
far  too  fa«r,  to  juatlfy  aiiy  iirofcaitlotial  jealousy. 

H.  P.  Akusbv. 
UadluD.  WU.,  April  SOl 


Tartlaiy  pbospbatea  in  Alabama. 

Since  tbe  publkatlou  of  my  two  doIob  In  Science 
last  jvar.  respecting  th«  ot^curronce  of  pliot.phatnR  En 
the  cretaceous  foniialloii  nf  thli  slat*!,  we  liave  fouiid 
that  tbcy  occur  also  at  at  lea»t  two  dlilluct  borlEon.t 
in  tbc  tcrtiAry  formation. 

TbU  fonnntlon  in  Alabama  Rtiovi  Uie  following 
well-inark«d  (ubdivUIuiia,  glTeii  In  deactndltig  or- 
der:— 


alio  on  tlie  Alabama  Hiv«f,  at  tiull«lle'B  and  Block's 
Bluffs,  and  crops  out  between  Ibe  twu  rivers  In  Die 
lower partof  Uareugp)  Goimtyf  wbera  Ita  presence  la 
indicated  bv  limy  spots,  or  'pnuriM,'  of  v«ry  grvat 
fcrliUty.  Tni*  marl  contains  also  a  vpr)-  <:otiitidflrabli 
iwrceuta^  of  smiisaiul.  and,  nfiart  [mm  Hip  pbos- 
phoric  acitl  wliicb  it  contains,  would  have  iMcome  a 
valuable  fiTtiliKcr. 

The  other  pbocpbatv- bearing  horliou  it  in  the  loiv«r 
or  Juckeon  dirikKiri  -A  llii-  uliil'-  lilO'^^Iuiit, 

At  tbe  base  of  tbe  ortiltoldnl  limestone  whicb 
forms  th«  Krfw(«r  part  of  tbe  bluff  at  St.  Stephen's. 
Ur.  Lanedaa  Finds  a  bard  l^dire  of  rock  holding 
riaj^oetonis  dnmosa,  and  imoicirintclj  l>cncntli  this* 
and  cxkndinx  fifl«eti  feet  down  to  tbu  iralcr*!  «d$«, 
a  glaiii^onitlc  tnur)  lioldlui;  immorotu  itodnles  or 
concreliotiiiryitiik«se<ior  (ihoapbateof  lime,  —  an  occur- 
rence ijuUe  Hlmllar  to  iliuL  of  itio  noilules  In  tlte  ere* 
taceous  bed)!  at  llambiire  in  I'ctry  county,  described 
last  Year.  Ur.  Laugdons  analysis  of  ih«  grcensand 
nirtrl  hnlding  th-n  noiliilo*  Klion'a  i).it%  of  plkoaphoric 
itcid,  whil6  A  sninpio  of  the  nodnlcs  uniilyxcd  con- 
taiuN  £!.fl8%  of  phoNpliiirk  m-iil. 

Oti  Lha  (ipiKixiln  <ldi!  of  the  rlvfr,  in  Clarke  coiiniy, 
similar  mnt«rld.i  have  been  collected  and  aiialyEed, 
A  greeitlBh  fclaucojiitic  sand,  occurrinii!  some  llirre  or 
four  miles  north  of  Cofleevitle,  contains  1,78%  of 
pb(i*td)oric  ncid. 

Flfliwn  or  Iwoiity  fi*Pt  above  this  nmrl.  ibent  is  a 
yellowish  •brown  hiitm  boldinu  soft  yellow  nodular 
musen  varvini:  i't  »i»o  from  «n<;  inch  lo  elgiit^en 
inches  iu  diuuietcr,  and  containing  ZTl  %  of  phos- 
phoric aclil.  This  loam  U  probahiy  formed  by  the 
dUlntogratlan  of  tbc  Jackson  hmesiotie.  ilw  age  of 


Vlokulnrg l«(?)f(w.t, 

-lulnuii to  •• 

aafbara4<. 1» 

BohnMD m-VM  " 

LlsniUo 1.MW 


While  Umritonc  of  Tiumry OlUti"'^"*- 

r      Cili^rvoa*  LNulburriiKiC  IlllnnI,     \ 
Ulilbomr.     ;  I 

[     ^illldMiiaClnlbamii  or  llllB*r>l,        \    Sao*a*. 

LIedIUd  and  flalwiKHb  of  Hlltpnl,  j 


Th«  upper  of  these  two  dlrlslona  ooiisUU  mainly  nf 
lim«stniiea.  called  throughout  the  country,  :ind  by 
Professor Tuoniey,  the  'white  Umostone." 

Tlie  lower  divition  coniist*  of  *nnd*  and  clays, 
whieh  nial[«  up  ibis  ([nutter  pro|M>rlion  of  the  thou- 
sand feot  or  more  of  tbo  tlrataof  thin  iinioii;  but  in- 
terstriiliHed  with  these  an- live  or  ilx,  and  prrhnps  a 
greater  niimlMr,  of  lieds  holdlni;  marine  shelh.  the 
agj:r«sslc  thickness  of  which  luay  perhaps  be  pvcn 
at  n  bwndred  feel. 

Mr.  U.  W.  i.angdonp  jun.,  of  Mie  slate  geological 
surrey,  while  on  a  collecting  tour  for  Mr.  '1'.  H.  Al- 
drich.  made  the  dhcnvcries  to  which  this  note  la  lu- 
te ndeil  to  call  ntCeiitlon. 

At  Nuiiafolia,  ou  tlie  Toniblgbcd  River,  ibeve  Is  a 
rotuarknblu  scries  of  beds,  over  Hftv  feet  in  thickneii, 
mado  ui>  iitntoet  entirely  of  ilie  shell*  uf  a  small 
oyster  {Gryphaea  tblrtae).  At  intertaU  ilirou^tiunt 
tbli  ibicknesB  are  projecUng  Indurated  ledge»,  hold- 
ing the  Mune  shell*,  but  fomlng  a  tolcnibly  ci>m(iaci 
ruck.  A  *pn*in>Mi  from  oite  of  iht-an  liiird  Iciai.'*, 
one  or  two  fwt  thick,  has  lieen  ^iiilytcil  by  Mr, 
Langdon.  snd  found  lo  eoulalii  11.7%  of  phusphorlv 
acid.  Other  paris  of  the  Uiyphaea  beds  mar  be 
simllsrly  Dhosiiliatlc,  bat  no  auEuyses  have  yet  neeii 
made  lo  »ni)W  IL 

This  Namifalla  marl,  which  nceiiplcs  a  position 
n«Hrly  m  the  eentrv  of  tlie  ll^itic  subdivision,  oeeurs 


the  stnilnm  being  Indicated  by  tbe  speelinen  of  Plagl- 
oslomailumosa  wLlcb  It  contains. 

Again:  near  Oro\e  Hill,  in  Clarke  cotinly,  one  of 
my  sludoBl^.  Mr.  S.  S.  Pngh.  has  collated  a  number 
of  phosjihalic  noilulcs  wViicli  contain  10.43%or  phos- 
pljoric  ai^id. 

Where  the  argillaceous  Ihneilones  of  tlie  Jncksou 
age  form  the  surface,  they  gire  rise,  in  their  disinte- 
gration, lo  the  rich  limy  or  'prairie'  noih  whSch 
charactcrlie  my 'LImo  IIllln"  region,'  which  occura 
over  a  good  pitrt  of  the  iv>nntl«ii  of  Choctaw,  Wash- 
in([ton,  an<l  riarko.  It  i>  mom  than  jirobabls  that 
the  exceptiiinal  ferliiiiy  of  the  nulls  of  this  region  is 
in  great  niOAKurv  dne  lo  the  presence  of  theM  phos- 
phates. Ill  the  upper  part  uf  the  itbile  llmcktoiM 
|Vlck«l>\irg),  1  have  nut  yet  been  able  to  detect  any 
imiixnnD  propitriion  of  phosphoric  aclJ. 

In  this  connection  it  may  bo  Inleresling  to  no(« 
thill  ATr.  L.  C.  Juhnuin,  of  the  U.S.  Geological  >urvsy, 
hn^  rmced  the  extcmdon  of  the  Alabama  cretnceoim 
pbo.tphato  beds  into  Miasi^^ippi.  along  the  line  point- 
pil  out  by  me  In  one  of  my  (ii>l«'»  above  rcfcrrwd  lo. 
The  occurrences  In  MU^is•lip|)l  are  tjuite  flinijar  to 
those  already  described  In  this  state. 

EuozNR  A.  SUITD. 
UalMnit;  of  Alalisms.  A)>r]l  30. 

■  ItepoiL  on  cotton- |ir»(IUEtlii(i  la  AlafaaiM,  p.  )C. 
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PROGRESS  OF  THE  LICK  OBSERVATORY. 

SuuETuiNu  like  n  yvnr  ago.  wc  reviewed  the 
lx>lioy  and  operations  of  the  Board  '>f  trustees 
of  Mr.  Jami's  Lick's  bequest  of  about  foar  mil- 
lions of  dollars  for  ohj«cts  patriotic,  charilablc. 
and  BcienLific,  directing  due  altcnlion  to  ttic 
consvrvntivc  niatiugi'inval  of  tlie  catntc,  show* 
ing  th«  utter  folly  of  tbe  attacks  wliich  bavo 
frum  timu  to  tim^  >jpi>u  madu  ti|^)on  liieir  oRlcial 
action-s,  and  giving  the  beftt  of  reaxona  why  all 
intcrcslfd  in  ihc  admini»tratioa  of  thia  trust 
sliould  uphold  Uiti  l>oaril  iu  tttc  continuance  of 
the  policy  wbicli  lliey  hllve  Boon  lit  to  adopt. 
The  oossntioii  of  tlie»c  impolitic  hosUliiics  is  a 
matter  of  noteworthy  significance,  liet-ausc  of 
tho  fflntLOiis  of  tlie  bequest  to  the  Lick  ob- 
Bcrvatory,  and  the  otiier  scientific  objects 
which  Mr.  Lick  thottght  vrorth  gftinlng. 

The  trustees'  first  work  —  the  construction  of 
the  great  olracrvatory  on  the  summit  of  Mount 
IlaiiiiUou  —  has  beeu  |jro»vouted  withaucb  vig- 
or during  tbe  past  five  years,  that  its  comple- 
tion at  n  dcflnitc  e[>oHi  in  the  near  future 
appenni  now  to  be  a  matter  of  certainty.  It 
is  only  possible  to  snr  this  because  informa- 
tion ba^  ju9t  becu  rcceiveil  from  the  glaae- 
makcrs.  Messrs.  Feil  and  Mantois  of  I'ftris, 
that  all  serious  dilllcully  in  making  the  disk 
of  crown-glass  for  the  great  telescope  baa  at 
lost  been  suriuouutiMl.  —  a  difliculty  wiiicli  Ima 
already  delayed  the  begmuiog  of  the  opti- 
cians' work  nearly  tliree  years,  iiiid  has  per- 
mitted the  tiiisteeR  to  a<U-ance  the  remainder 
of  the  observnlory  to  a  finished  slate.  Tbe 
opticians  now  hoi>e  to  be  enabled  to  begin 
their  labors  opon  this  |rr«at  object-glass  by 
next  Anguat  or  September,  and  to  eonaplete 
tbelr  part  of  the  contract  witliin  two  years' 
time.  This  encouraging  condition  of  atfairs 
lias  been  brought  about,  largely  by  the  recent 
action  of  tho  trustees  themselves,  who,  desir- 
ing to  eompletu  as  siMin  as  posaible  their  task 
of  constructing  uml  etjuipping  the  obHenalorji . 
mill  finding  tJiat  all  further  progrcB«  was  con- 
ditional upon  getting  the  necessary  disk  of 
ghias,  dcapatciieil  a  resjwasihle  agent  to  the 
(•astern  stales,  where  he  could  be  in  consulta- 


tion wiUi  proraiocnt  astronomer*,  and  in  ready 
communication  with  Paria. 

The  rcBuIta  of  tliie  action  have  been  very 
satisfactory,  and  will  euable  tbe  trustees  to 
sketch  the  imiwrlant  outlines  of  their  plans 
for  future  and  Qnul  operations  on  the  moun- 
tniu.     The  fact  that  the  glass  is  now  lo  be  ob- 
t^ned  with  reasonable  certainty,  hoa  prepared 
tlic  way  for  determining  the  size  of  the  dome 
wliicli  will  be  ».H|uired  to  cover  the  tclc:«copo 
whvn  finally  mounted.    This  buikting  »  already 
In  process  of  erection,  and  will  consume  all  the 
attention  of  the  suiMirintendent  of  couatnictioti 
for  the  next  two  seasons.     The  dome  will  have 
an  iutcrior  diameter  of  seventy-three  feet ;  and 
tho  telescojie  itself,  whose  exact  length  c:in»ol 
yet  be  defined  within  narrow  limitit.  will  proba- 
bly be  fully  sixty  feet  long,  while,  with  the 
monster  speclroscopo  attached,  it  may  reach  a 
I«nglh  or  nearly  seventy  feel  from  end  to  end. 
Aside  from  this    important  end  of  secur- 
ing  the  data    neceasary  to  avoid   the  coUre 
cessation  of  work  upon  Mount  Hamiltoa  this 
Bumuier.  the  agent  of  the  trnslcea   has  also 
personally  insjtected    the  mountings  of   the 
great  domes  ut  C'lmrlottet^Tille,  Washington, 
and  Princeton,  induding  Uic  smaller  ones  at 
Elarvaifl.  Amherst.  Columbia,  and  other  eol- 
li'gcs ;  iind,  on  his  return  to  San  Francisco,  he 
trill  report  to  Ihc  trustees  on  the  infonnalion 
he   has  obtained,   and    r'ci.rommend    that    plan 
fur  constriictiug  and  mounting  tlic  great  dome 
which  iippenrs  likely  to  innnre  in  every  vay 
the  best  reaulta.     Any  com|>i.'tenI  person  wbo 
will  take  the  trouble  to  consider  the  problem 
of  building  this  dome  IVom  an   natronomlctU 
and  engincenug  iwint  of  view,  will    readily 
apprecinle  the   nature  of  the  obcitsclea  to  be 
overcome;  but  the  eminently  satisfactoi^'  ar- 
rangements devised,  and  already  put  into  anc- 
cessful  opei'.ition  at  tbta  mountain  observatory, 
will  go  a  (jreat  way  townni  inspiring  uonlidencc 
in  whatever  form  of  dome  the  trustees  finally 
decide  to  adopt.     In  an  early  issue,  wc  shall 
place  befoi-e  our  readers  an   nccouiit  of  the 
Lick  obwn'atory  (ind  its  work,  together  with 
n  tlilly  illustrated  descriptiou  of  the  «itP,  build- 
ings, and  instnitnents. 
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COMPOSITE  t'OtlTRAlTS    OF   MEMBERS 
OF    THE    NATiOXAL    ACADEMY     OF 

SCIESCES. 

TnosK  of  (lie  menilH'ra  who  were  present  at 
the  Washington  raeeting  of  ibe  academy  lost 
spring  will  ieoiein!>er,  llml.  al  ilie  request  of 
Professor  BrewtT  siml  iiiiself,  llioy  eal  for  llicir 
Mpavatc  pbotogrAphoiI  |>ortTAit«  for  ttic]>uri>osc 
orobtsinine;anex|MTinif!ntatccnipositt'  pirtiire. 
Professur  ItaiiTl  kmrlly  offered  lli»>  facilities  of 
tlie  pliotoprnpltte  (ic|inrtiiiont ;  and  tliepictiifci! 
taken  liy  Mr.  Kmilic.  IhcplioloKraphcrindiat^c. 
hear  the  same  Hlaiiip  ol'  exccllcin-e  that  clinr- 
•ctcrizc*  »o  generally  the  worli  of  Hint  depan- 
mcnl  of  tlic  iiatiuiial  iiiiistrum. 

As  only  otic  or  tno  [)reviuii8  ntti'mpls,  I 
believe,  have  lieen  inatle  to  produce  conipositeB 
in  till!*  cotintry,  X  vfiil  ptate  briefly  wbat  lliey 
arc,  mill  iiow  tliey  air  madf. 

The  iilea  in  its  Iiroadt^l  wiisc  was  eonccix  t'll 
ftnd  applied  by  Francis  0»lton  for  the  purpose 
of  obmining  an  average  nr  type  portrait ; 
i.e.,  a  picture  tlmt  Rhonld  show  the  features 
that  are  common  to  a  group  of  individuals^ 
and  cxchide  those  that  nrc  purely  individual. 
Tt  is  clear,  that,  in  proj>ortic>n  ok  this  result 
is  attnlnahle,  tlie  melliod  will  be  of  value  in 
obtaininft  n  clear  coucepliou  of  the  exlenial 
cbnraeterislics  of  any  given  type  or  class. 

Gallon  remiiida  ub,  Hint,  dniin;!;  the  OrBldays 
of  a  traveller's  lueetitig  witli  a  very  different 
race,  he  finds  it  iiiipos-slMe  to  distinguish  oiii.- 
IVom  nnollipr,  irilboul  uinking  a  special  ctrurL 
to  do  90 :  to  him  tlie  vrijolo  race  looks  alike, 
excepting  dlstinctlonB  of  age  and  sex.  'i'be 
reason  of  this  is,  that,  by  short  contacts  wilb 
many  individual*,  lip  receives  upon  hiit  retina, 
and  has  reeonlcd  iiijon  bis  memory,  a  com- 
]K>si(e  picture  emphasiKing  only  what  is  cotn- 
mon  to  tbe  race,  and  omitting  the  iiidivlduali- 
lieii.  This  alsuCNplaini*  the  commoii  fact  that 
resemblances  among  members  of  a  fuuiily  arc 
more  patent  lo  strangera  than  to  the  relatives. 

The  iiidividnals  entering  into  tbese  com- 
ixxsites  were  all  itliotograplied  in  the  same 
po«<ilion.  Twu  poiutN  were  marked  on  the 
groimd  glass  of  the  camera;  and  the  instru- 
ment was  moved  at  earb  Mtting  to  make  the 
eyes  of  the  siller  exactly  coincident  with  these 
poiat«.  The  oompositpfi  wore  made  by  my 
a'^'iihtanl.  \ir.  U.  T.  Putnam,  nho  introduced 
tbe  negatives  suceessirely  into  an  npj>aratii:fl 
carefiilly  conslriu^od  by  himself,  niid  essciitially 
like  that  designed  by  Mr.  Gallon,  wticre  tliey 
were  photographed  by  transmitted  light,  Tbe 
nrrnngemcnt.i  of  the  eomlitions  of  light,  etc., 
ivciv  such  ttiiit  an  oggregntc  exposure  of  sixty- 


two  RCeonds  won  Id  lie  stidleient  to  lake  a  good 
ptetnre.  What  was  wanted,  however,  was  not 
nn  impression,  of  one  (lurlniit  on  the  plate,  bnt 
of  all  the  thirty-one;  and  lo  do  this  reipiired 
that  the  flggi-egate  exposure  of  nil  the  liiirly- 
ODC  slionld  be  sixty-lwo  seconds,  or  only  two 
seconds  for  each.  Now,  an  exposure  of  two 
eecouds  ia,  niider  tbe  adopted  conditions,  too 
sboit  to  produce  a  perceptible  effect,  it  results 
fVoiii  this,  that  only  those  features  or  lines  tbnt 
nrc  ooiunjon  to  all  are  ]ierfectly  (;iven,  and 
that  what  is  common  to  a  small  number  is  only 
faintly  given,  while  IndlvldnaJiiies  arc  Imper- 
ceptible, The  greater  the  physical  resem- 
blaneea  among  the  individuals,  the  better  will 
be  the  comiwaitea.  A  composite  of  a  fnmiiy 
or  of  near  relatives,  where  there  is  an  under- 
lyiiig  sameneaH  of  features,  gives  a  very  sharp 
and  individual-looking  picture. 

It  would  be  diftlcult  lo  find  thirty-one  lulel* 
ligent  men  mure  diverse  among  themselves  as 
regards  facial  likeness  thaa  the  academicians 
entering  Into  this  comiwsite.  They  are  a  group 
selected  as  a  type  of  the  higher  .\merie«D  intel- 
ligence in  the  tleld  of  ahsU'nct  eclenoe.  all  bnt 
one  or  two  licing  of  American  birth,  and  nearly 
all  being  of  American  ancealry  for  sever.il  gen- 
erations. 'Ilic  faeoB  give  to  me  nn  idea  of  ]>er- 
feel  t'ipiiliiM'ium.  of  marked  intelligence,  and. 
wbat  must  bu  Insepuruble  from  the  taller  in  a 
scientilie  investigator,  of  imaginativeness.  The 
expi'esbion  of  absolute  repose  is  doubtless  due 
to  tlie  complete  neutrality  of  the  portraits. 

Kfg,  3  eontnins  eighteen  naturalists  and  tllir- 
teon  mathemAticiaiis,  whose  average  a^  u 
about  hi  years.  Fig.  I  contains  twelve  niatlic* 
malirians.  inebidliig  both  nstroiiomerti  nnil 
]>hvMiH))t.e,  whoso  average  oge  is  about  51| 
years.  Fig.  2  is  a  com))osite  of  sixteen  natnr- 
ali-its,  including  Mven  blQlogiatt.  three  cbem* 
ists,  and  six  geologists,  witli  an  average  age 
of  altoul  -yih  yeare. 

I  may  mention,  as  [(crhaps  only  a  remark- 
able coincideuce.  ihat  the  positives  of  thft 
mathemalicjans,  and  also  of  the  tbirty-one  aea- 
(lemlcian^,  sugyeslod  to  me  at  once  forcibly  the 
facv  of  R  member  of  llie  academy  who  belongs 
to  a  family  of  mathematicians,  but  who  hap- 
pened not  to  be  among  the  filters  for  tbe  iyjoi- 
posite.  In  tlie  prints  this  resemblanct^'  is  less 
strong,  hut  in  those  It  was  observed  quite  in- 
dependently by  many  members  of  the  academy. 
So,  also,  in  the  positive  of  the  naturaliiits.  the 
face  Btiggested,  also  ipiile  inde|>endently  to 
myself  and  many  otbera.  was  tliat  of  a  very 
eminent  naturalist,  deceased  scvci-al  ycftrs 
before  the  silting  for  this  composite. 

There  is  given  niao  u  composite  (fig.  4)  of 
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A  liitTvrcnily  selccled  group.  It  ia  of  twetity- 
six  mcnibcrs  of  the  cori>9  of  llie  Norihern 
traasocintinentnl  ^nri'ey,  —  nn  nrgniiiziuion  of 
r'Whicb  i  had  cbnt^c,  iiuil  Ibc  ol'jt:(.-t  of  wbicli 
nas  uii  economic  amvcy  of  the  nonli- western 
terrilork's.  It  was  n  corps  of  mcti  cnrefuUjr 
selected  ns  ttioroiighly  iruincd  in  their  reapoo- 
tive  (U-|i!irtmei»l»  of  Hpplirti  gcolugy.  tO)JOg- 
mijiiy.  :iud  ctiemUtry.  uiul  having  the  [iliysique 
ami  cnergj',  as  well  as  inlelligenco,  needed 
to  eseciitc  eucli  a  tnak  in  face  of  mnny  ob- 
st:ir1e«.  Tlio  average  Hge  of  this  group  was 
thirty  ycara.  Hapjubi,  Pcmpkllt. 


HOKTAIITY     EXPEfilENCE      OF      TUB 

coysEcricuT    mutual    life-ia'- 

SURANCB  COilPASy. 

TiiKiiK  in  n  |M>pulnr  superstition,  AlmoM  iini- 
riTsul  »uiuiig  our  ti:nusntlunli<:  couitine.  and 
widely  spread  in  our  owu  countrj'.  that  Amcr- 
ivjiiiH  are  sliorletiing  their  days  liy  hard  worlc, 

jkod  irmtteiition  to  tbc  laws  of  bvalthy  living. 

fOiir  readfi'8  nia_>'  reuieiidier,  lb'_it,  wtion  Sir. 
Ik-rbert  Speiicor  first  arrived  in  lliis  i«iinlry, 
he  immediately  began  IccUirsng  113  on  this  sub- 
ject.    No  mirer  test  of  tliis  ([iiestiou  can  bu 

^fouDd  than  that  afnioTtnlity  8tatii«tie«,  because 
liose  who  insure  thoir  lives  belong  jtrinci- 
pally  to  the  very  elass,  who,  according  to  the 
su|H;rstitinii,  are  most  actively  engaged  in  their 
own  exleriniiiation.  The  tiibles  rcectitly  jmh- 
li«hvd  under  the  above  title  arc  therefore  of 
great  interest.  The  fulness  of  detail,  aiid  vari- 
ety of  form,  tuwbieli  the  results  nro  prespntfid, 
fs^-tlitate  their  discussion.  It  therefore  seems 
worth  while  to  point  out  the  uiu^it  interesting 
results  obtnin«>d.  The  fact  thus  brought  out 
is,  that  at  the  very  ages  when  mortality  from 
overwork  should  most  powerCuIlv  show  ilsc-lf. 
namely,  from  tlilny  to  sixty,  the  Ameriean 
mortality  fa  more  than  one-third  less  tlian  the 
Rnglish,  ns  ehown  by  tlic  combined  eX[>erieiice 
table,  and  is  conslnuily  dimlnisbing. 

There  are,  however,  reasons  why  we  efaoiilcl 
not  cx|)cct  the  death-rate  shown  by  tlic  expe- 
rience of  a  lifc-insii ranee  eomjiany  to  eoineide 
with  ihp  rate  nmonjjsi  the  (community  at  largo. 
Inaun-d  lives  :ire  not  talteu  at  riindom  from  the 
coiiitiiimily.  but  form  a  M.-leet  body.  Only  a 
limiteil  class  possess  the  foresight  and  interest 
ill  tb«-  future  which  wotdd  itiducc  Ibem  to  ia- 
sure  their  lives.  Out  of  llial  limited  class,  the 
Insurance  company  velvets  oidy  llioso  whose 
viability  is  free  from  serious  doubt.  This 
selection,  of  course,  tcnils  lo  result  i»  the  in- 
sured class  having  belter  lives  than  the  com- 


munity at  large.  There  is.  however,  a  tendency 
in  the  opposite  direction,  which  niay  be  opera- 
tive to  a  limited  extent.  A  jverson  who  has 
rcawu  to  suspect  his  viability  will  have  a 
stronger  motive  to  get  insured  than  oae  «lio 
does  not.  There  is,  however,  no  evidence  that 
this  cause  has  resulted  in  the  lowering  of  the 
standard  anwng  the  insured  generally. 

One  rewilt  of  tite  seleetion  exercised  by  the 
company  is  ohviotw,  and  has  fre«|uentty  been 
pointed  out  by  writers  ou  the  subject.  Out  of 
llie  class  of  men  with  good  cuustittUions,  the 
company  selects  only  lliose  who  are,  for  tbe 
time  being,  in  goo<l  licoUh.  ^Vith  tliose  who 
are  going  to  die,  BTm|>toms  of  diseade  flre- 
quently  appear  weeks,  months,  or  even  yearn 
before  actual  death.  The  probability  of  a 
healthy  jjerson  dying  within  the  year  foIIowlDg 
his  examination  by  iJie  Hre-institanee  company 
is  therefore  lees  than  the  probahiliiy  that  he 
will  die  in  the  second  year ;  and  this,  ugiiin.  is 
still  less  than  the  probability  llLit  he  will  die  in 
the  third  year.  It  has  commonly  heeu  sup- 
posed that  three  yeiirs  would  have  to  elap9« 
after  the  examination,  before  ibe  probability 
reached  Its  nonnnl  point.  U  is  remarkable 
that  the  table  now  before  us  e.xhibits  this  elToot 
in  a  much  smaller  degree  than  usual.  The 
death-rate  daring  the  Brst  two  years  of  Insur- 
ance is  less  by  perhaps  ten  per  cent  than  the 
general  rate  at  all  ages,  lluring  the  thinl 
year  it  is  actually  leas  than  during  tbe  second. 
Instead  of  attaining  its  muxiinum  at  the  end  of 
the  thinl  year,  tt  coutinties  to  increase,  and  it 
does  not  reach  the  regular  curve  until  the  sixlJi 
year.  It  would  seem  that  while  Uie  comjiany 
gains  A  certain  advantage  during  the  fii-st  five 
3'e.irs,  through  its  privilege  of  selection,  that 
advantage  is  far  less  during  the  first  year  than 
would  have  Irccn  supposed,  and  far  less  than 
common  experience  has  hitherto  aliowu  it  to  be. 

Another  remarkable  result,  which  wo  wish 
had  been  explained  more  fully,  is  the  extraor- 
dinary' death-rate  among  the  younger  claaa. 
This  ia  more  strongly  ithown  among  natives  of 
tJie  United  States  than  among  the  Insured  at 
large.  From  the  age  of  twenty-one  to  ninety, 
the  death-rate  follows  the  lahle  of  mortality 
very  closely,  but  is  uniformly  from  fifteen  to 
twenty  per-ceat  Icsa  than  the  tabular  rate. 
But  among  native  Americans,  lictwecn  ihe  ages 
of  seven  and  twenty,  the  rate  is  forty  ]»er  cent 
greater  than  tliat  given  by  the  American  table. 
The  actual  number  of  those  who  died  was  forty- 
sevpn,  while  the  table  gives  only  tbiily-three 
deaths.  The  case  is  rendered  yet  more  strik- 
ing by  Ihe  consideration  tbut  the  mortality  of 
the  American  tahle  at  thit  early  ages  is  greater 
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ttmn  Ihnt  of  Uic  oombhieJ  exiwrienoe  table  of 
the  Knglisb  companios.  Above  the  ago  of 
thirt.v,  tlie  Ameriran  niorl«lity  is  ticcidedly  U-sh 
than  the  EiiglJ8li,  whilo  at  ihy  varlicr  iigps  it  is 
grcnt^r.  Thp  American  tabic  shows  a  niiuci- 
mum  of  mhaiitage  ov«r  the  Rnglish  cxjiericufc 
about  thi:  age  of  fifty.  Tlie  cleatLs  at  tliis  age 
are  »boiil  otic  in  seventy. ihrcc  by  the  American 
table,  while  the  Bngliah  table  gives  one  death 
Id  BLxty  nt  this  age.  The  exijprience  before  vm 
greatly  increases  tliia  (]iaori'[ninoy  on  1-tifi  two 
sidea  of  Uie  AUautic.  At  the  »},'».■  of  fifty,  tlic 
Connecticut  cumpaiiy  has  only  one  dpath  in 
ninety- thriK.',  ngninst  the  nnmbeiB  just Rtntod  for 
the  Kuglish  and  American  tables  re»|n,-clivcly. 
Perhaps  the  case  is  seen  in  the  strongest  light 
by  jy marking  that  the  aetunl  mortaUtr  at  the 
ng««  from  thirteen  to  twenty  has  been  apprecia- 
bly the  same  as  iil.  tite  ages  fioiii  foriy-six  to 
fifty.  Whetlier  this  evniimdiuiiry  mortaliTy 
is  i)n<>  to  some  special  catise,  is  not  clearly 
atutcil.  If  the  lives  which  have  been  accepted 
by  the  company  are  I'epresffntative  ones  of 
their  cla.<ts,  it  would  scorn  th-st  yonng  Ameri- 
cans arc  subject  to  some  cxtraorJioary  liabil- 
ity to  death. 

The  insured  are  divided  into  fijrty-ninc 
classes  of  occupations.  It  will  perhaps  sad- 
den the  reiuler  tu  learn  ihiit  travelling-:i^nL<, 
among  whom  book-agetils  me  un<)uubu>dly 
classed,  flponi  to  have  tlie  greatest  viability  of 
all.  Taking  them  and  lumber-men  together, 
the  death-r.^le  in  less  than  half  that  given  \>y 
the  tn.bk-s.  Dentists  come  tbii-d,  and  meet 
with  the  Kainc  fortunca  as  professora  and 
teachers :  for  both  classes  the  mortality  is  six* 
tcnlhs  that  of  the  tables.  tlonr  little  mere 
occupntiou  bus  to  do  with  viability,  ia  shown 
by  the  fact,  that,  while  bankers  and  capital- 
ists suffer  one- fourth  less,  brokers,  speotdators, 
and  operators  suffer  twelve  per  cent  more 
than  the  tabular  morlality,  OiRcers  of  the 
uavy,  tiiid  of  ocfun  iirnl  saillug  vessels,  have 
Buffered  the  greatest  comparative  loortality  of 
all,  having  uied  twice  as  fast  as  the  general 
average  of  the  insured.  This  Is  no  doubt 
to  bo  nltHlnitcd  to  the  civil  war,  which  oc- 
curred during  the  time  covci-cd  by  the  experi- 
ence. Taking  out  this  case  as  exceptional. 
the  greatest  mortality  of  all  would  l>e  found 
•moagal  liquor  a-fiacrs  and  dealers,  bar-keep- 
ers, landlonls,  etc.  This  is  i]uitc  in  accord 
with  general  experience. 

It  is  much  to  be  desired  that  the  mortality 
statistics  of  the  censua  should  be  placed  on  a 
better  basis.  If  thu  cuu&us  uIUcl*  were  to  be 
made  a  permanent  one.  we  might  exi)cct  such 
a  result  to  be  attainable,   ■        S.  Newoomu. 


AMBRTCAN  FLASH  LANGUAGS  IN  I79S. 

The  cant  or  flash  language,  or  thieves'  Jar- 
gon, was  scarcely  known,  even  by  name,  in  the 
United  .States,  until  Attention  was  drawn  to  it 
some  forty  years  ago  by  tlie  pnblirationof  Ains- 
wortb's  'liookwocxl'  and  'Jack  Shep|>ard,' 
followed  by  Dickens's  '  Oliver  Twist."  Even 
Uien  it  was  regaixleil  as  a  purely  Engliali  prod- 
uct ;  and  U  was  not  until  I85il  that  Mr.  G.  W. 
Matsell,  chief  of  police  in  New-1'ork  ('ity,  p«h- 
liahed  a  little  work  upon  this  dialect,  showing 
that  it  luul  been  to  some  extent  trnnsplanted 
to  tills  side  of  the  Atlantic.  J  am  not  aware 
that  any  mention  has  ever  been  made  of  the 
fact  that  there  exists  a  ftill  glossary  of  this 
thieves'  Jargon,  as  spoken  nearly  a  century 
ago  at  the  Castle  in  Rosion  harbor  (now  Fort 
Judcpcndenct')*  which  was  used  down  to  the 
year  I71t^  asastate  penilentiary.  The  reason 
for  this  neglect  lies,  no  doubt,  in  the  fuct  that 
the  book  in  which  this  gloeaari'  is  given — '  The 
life  and  adventures  of  Henry  Tufts  '  (Dover, 
N.H.,  1807) — is  an  exceedingly  rare  one, 
having  been,  it  is  said,  suppressed  by  llio  au- 
thor's sons.  It  is  not  to  be  fonnd  in  any  pub- 
lic library  in  Cambridge  or  Boston  ;  and  lite  only 
copy  I  have  ever  seen  was  picked  up  by  mjtscif 
at  an  old  book-store,  many  years  since,  and  was 
presented  to  the  Worcester,  Mass..  city  librarj-. 
In  a  paper  to  bo  )>nbliBhed  elsewhere,  I  have 
given  some  account  of  this  singular  book  ;  but 
this  glossary  of  teniis  deserves  a  se]>arate 
treatment  as  a  contribution  toward  the  history 
of  the  American  speech.  There  is  nothing 
more  curious  than  the  vitality  of  a  class  of 
wonls  never  employed  in  good  society,  and 
never  admitted  into  any  dictionary.  While  we 
all  claim  theoretically  that  vocnbuhiries,  and 
even  aoadomies,  are  necessarj-  for  thepreserra- 
tion  of  &  language,  we  yet  find  in  practice  that 
these  base-born  brat».  these  children  of  thieves 
and  oiiCca^ls,  have  n  vitality  of  their  uwti. 
The  profane  or  indecent  phrases  which  boys 
hear  .^t  school,  and  which  they  repeat  with 
baled  breath  if  at  all  —  these  same  words  wwc 
hcani  at  sthool  by  their  grandfathers,  ftn4 
hare  led  a  hardy  and  disi-cputable  existence 
ever  since;  yet  they  remain  unclianged,  and 
time  hns  not,  as  Sir  Charles  Poroandcr  said 
of  his  broken  statues,  *  impaired  their  indeli- 
cacy.' Tufla's  liai  does  not,  for  a  wonder, 
stray  into  the  domain  of  inijiropriety,  tliongh 
the  rest  of  his  book  does;  but  he  gives  nuiny 
wonls  that  can  be  traced  through  otiier  similar 
dictionaries,  many  that  occur  in  bis  glossary 
alone,  and  others  that  are  now  familiar,  and  are 
commonly  supiMsed  to  be  reoent.     I  have  re- 
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arrsnget]  bis  glosMnry  in  alphnbetical  fomi. 
aud  tinve  in  a  Tew  caaea  nnalvzcd  a  phratic 
into  its  coin|]OU(.-iit  won^x;  but  I  bttvc  not  nl- 
tered  hi*  clefiriiiions.  In  tbe  table  that  fol- 
lows. Ilia  list  of  words  will  be  rotiml  t.'ompareil 
with  various  otber  lists  of  the  same  tle9cri)>* 
tion. 

The  books  wliicb  I  bare  ii>i>lect«(l  Tor  mm- 
|>nriBOa  were  piibUshed  nt  various  dates,  some 
ItEflbre  and  some  aSXer  Tnfta's  glos.ijirv.  which 
was  compiled  nt  Icnsl  jis  paiTv  as  1798,  he 
liaving  been  «  prisoner  at  the  Castle  for  the 
five  j^ars  prpceiiin^.  These  liooks  are  as 
follows,  avrangnd  in  oixler  of  dat«,  and  they 
are  designated  in  the  nccompAnjing  table  by 
this  datu  alone. 


157.1,  Ilarman's  (TtiomaB)  '  Careat  for  com- 
mon eiirKetors,*  reprinted  in  J.  C.  Hotteo'a 
■  Slang  dictionarv-,'  ccl.  1873,  p.  16. 

1673.  Head's  (Richard)  'Canting  acAdemy, 
to  which  ifl  added  a  compleat  Caaliog  Diction- 
ary." 

178.*).  Grose's  (Francis)  ■  ClaMical  diction- 
ary of  the  vulgar  tongue." 

'l79y,  Potter's  (Henry  T.)  '  New  dicUonary 
of  the  Clint  and  flash  languages.' 

1811,  •Lexicon  Balatrouieuni '  [founded  on 
Groee]. 

18ft!l,  MataeIVs  (George  W.)  'Dictionary 
of  the  thieves'  jargon'  [New  Yorli]. 

1873,  Hottcn's  'Slang  dictionary','  a  new 
edition. 


Tufii'a  gloMary,  279S-SS  (Boston). 


Blower A  aroman 

BoDBjr  lajr    .    .    .    .  HlKhivB}'  rabbory .    . 

Bitu A  WIT 

Cburt U'rmnaorHnrltliia  . 

loir  .    • A  poclnt 

,  <U<W    •■<...  A  miio  ...... 


Cnib 

Ctabkln 

Cmet 

DwlT 

D<wd  apU.WW.     . 

Dinec 

lUnKT  EOF*  ■    ■    ■     ■ 

v». 

Vanw  tbt'  glim     .    - 

Oiw 

Ujb 

Evftilnit  (iM'li  •    .    . 

r\»met 

yiiM 

OcflilDmin  .... 

OiMM 

OKn 

QarDi! 

Orub 

nuaiaon  K>  yaa,  I'm, 

,  1I4«|UM 

BMnay 

Jaml. 

JVanr 

KESim 

Kla 

;  KJndwn 

^I« 

l.m|tog 

Leiir 

mi™ 

Kippint 

Kapplnif  hi*  lilti    ,     . 

Kipirfim.jiii  .... 

OIItpf 

IVCrr  nanelt .    .    . 
IN>p* 

rnd 

Pradholdar  .... 
<*w 

Subl    ...... 

qmiipiM*  .... 


A  >)mb 

A  (bocrmkcr^  abap. 

To  brc*l[i>p«n 

aoadjr 

To  know  vail  .  ,  .  .  , 
A  dark  niuhl  .  .  .  .  . 
A  m|{n>    ....... 

'i'o  roll 

'J'DpUIODI  tllCllfllt  .  .  . 
A  pilioprl    ...... 

A  f»l«a  Jtoy 

Oalnx  [nui  a  baoM  Mnlfhi, 
whore  t)M  doora  araopcn, 

VllrCol 

A  (Oali*Ii  aaa  .  .  .  .  . 
A  crowbar. 

A  iqnBrv  or  slaaa  .... 
A  nar  or  Ugbt  ..... 

A  ponioii  or  ftllow    .    .    . 

VIolLlnlii     ....... 

i  l(D(i«  wbal  )i>u  mnan. 
No>I~eatlIv. 

A  ilicmT 

A  Ja«k*L 

A  floor.    ....... 

Urcoehea 

A  MODC. 

A  eblld 

[UodaofiMallnB]     .    ,    . 

aibcklnga 

A  coal  

Moner  ........ 


A  hal. 

tticallnc 

CV/lng 

fi  Gillotn  .... 
Tlritmoun  .... 
TaKa  euro  of  nanolt 

Halttla 

A  hune     ..... 

A  bridle. 

AJhU 


Bnu-blonrrr 
K<iia.eavo    .    . 
Sans  a  lajr,  to  . 


A  Jailor. 

A  inlDGB  .    .    .    . 

BooU    .    .    .    .    . 

Moan 

Tbaaun    .    .   .   . 
A  (tntlonoman 
A  fBDiloman      .    . 
To   •leal     vlolbra 
hrdga. 


xtinutMrry.  I7UC*«"*K  iniOi  1S1K  tsta. 

fTh«  b«l  laf,  or  d*«lM.) 
Obvlooi  aoalan'-l 
7WI(e&iniB<.  ta  nulla  knoan}:  ISM  (unu.and  alio  cAonf^  nana). 
IWOi  1B13  (tallod'oMwoC), 

»Ta;  ITU:  iTvn;  till:  law:  isi:i[An8la~!iuon''<'a.cUwi>l. 

ISn  tcV'>:  11^3;  ITiU  <(■>"■  "rfgla);  inw  (landlar^;;  ISlt;  1U«  [ftfund  In 

IlrkkBT^  '  WIta' nrjaatloaa '1. 
t;«S  i^a^ib^XtiU.  MiYi} :  IHtl  (awB«) :  in«  (aaRw,  Md  aUo  Ottfta  -  tM)  ;  tm. 

ITSS;  1TW:  iBtl:  Mo:  JKs. 

Um  Uarktnan,  •  tbe  dI«IiI)  ;  ItflS,  1I»9,  IIW.  tSlI  <tlic  MOie};  Itl*  (<Wi^ - 

nrttlthi). 

ft>*ait-  >«rr,  exervdtne      HaUlwall,  Ifonh.l 

h-D  (ftaa*  =  lo  ilmxlt.    Ilalliwatl.l 

Ins  <JJnsv  O'AWfNon  -■m^Utla);  IS)  I  <«>ma>. 

ITSll  HH;  ini. 

ISII;  18»;  van  [film  ^rettm]. 

fOa»  Jmaiftd  br  llw  doIIm?] 

tlu;  tmiauMthifiggn  >loeklb«dMir):  ISII:  UWi 

ITU:  iTw:  ifiii. 

[loflauiar?] 

list;  ino;  toil;  IStO;  irs. 

XnUgMiatftwtaia-^-QileD:  mi;  1S»:  UTL 

ItTS&lfnwiMr-llr*):  lAIS,  ITDO  (thaaUM):  ISII  C«Nn):  IU»  (gHmMiiit*^ 

muiiftltk*] ;  im  (pUin). 
Ult  (oormr-anntlainBO}.    tQrp4y,  gorffia.] 
i;u:  im;  i«ti. 

ITM  [AoniwO :  IU9  tAOTiMM  -  sauluiiaii). 

ITU  (Mob) :  ino.  IMl  (iiiii  at  titiietii}  l  lUO  (KetaMa) ;  ini  (aamn). 
in8(tHriWi»}:  I6T3:  ITU;  ITWI;  Illl:  1U«;  lin.     lUernUD. tlatf(A<n.1 

lT9i;  ISII:  IBM:  im. 

IBoft  *  iruDaar*.  (xinilan  nmnh.J 
7b«i.    Hhakap.,  }faa#4.l 
brStLnort.  a  Wallacblan  Kymy  word) :  !«>;  llUi  ITM  (laMf  nt  Itntr) ;  ISII ; 
li»{bsvni:  III73. 

l«»:  iiu:  ITW:  Ult;  U»;  isn. 

IT»i>;  1873. 

16i3  Cn«frbfHirRil<aO. 
"  >;  IBM;    " 

II»:  ITKI;  1311;  IMIi:  187^ 

imt^rBKAMrji  l<n3(finrwo(r);lTMiUll:llMi  lira  CoU  cut']. 

im  {quyn  tn>):  )«»  (owmt  Am):  ITW  (eM^i    1«>  (faad  «r  «««f,  an 
itbbrvvUilDn  of  qaadiuiglal. 

1T»:  ia»(oirf.f'=»). 
im  (fuaiTpilpa  Aogra,  •' 
IIMffKii*'  a  alianac-lonkUiii  fellow) 


ITM;  IBM;  1ST3  (' nvatl)ruta<>lirt«*). 
II0(i(n*()r«ai'*tli1inmofnr«>ncv  t[«nka);  tHtCjMlrrMWr-aaise). 


im  (moBpipt boot;  lo  etiltd  tueaoM  plaliBd  Ilkea  dtuaiplpi) :  ISII  (mok). 
]IM<(n^~a*innR-lo(>kUii[follow);  1IT3'     '  *  ^"      ' 

i  Vo^n\f  a  onrnipiroii  ot  Kawlaed.  lo 


(futabir  ~  aa  ampllDcKUon  oiquter'i. 
idd  1«  Oriacr  >  ih«  mooe.] 


tntMi 


IT8t(nhanda«inewenct>]:  ITM  (aamc):  UlfCaana);  IStt  (am*} 
ITBttadniiamiu  rogue!):  ITWlacMdlandlordi:  UU  (aaoMmalTSA). 
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Irani    . 
A  (bin. 


flnuiUn  .  .  . 
fipotwd,  jDO'rc 

Hpmul  .  .  . 
8iAr  a  >Iu>.  to 
BaiY  .... 
Tapner    ■    .    . 

Topi  .... 
Toai<h,Ut  .  . 
Trlolt  .... 
Cndub,  lo  .  . 
VatCT-niMk  . 
WtmaL.    .    .    . 

wibbi*  .  .  . 

Y*p*l«r 

I  Whon  »  data  alofi* 


ITM  (*Ai*^-lniDinl)i  ini;  IM  {tteiv*^;  alM  tiiHf- wawk-ehalo);  tin 

lonijF  a  «uab«hiJD). 
im<nf44  vi«min[*f<«H}:  ITM(MiM  or  wn«««>;  ISll  [••«•••  inS);IM» 

(mijA) :  ISTS  (built  mUlt  Mil  tiitUlt). 

Annll f^Mthi  •  adBtlulunonHU.     llnUfnl].] 

rauarrllkeisbaroundaul.   isltv  (ipol  -  p^imi out  •# ■nipcolt^) i  1873  imarkod  tty(hc[Hil1oe).  (Ucnlmpdia 

'  KM-Bl'hi  Barllolt'*'  Aiucilcniiliuu.'I 
A  HiUlo. 

Toentouiapaaa.    .    .    .    1111:  IKW;  nT3. 

Ibini  (liquor]     .....     ITWi  1TK>^  1»11;  ISWi  ISia  (unly  luckcan  ~  a  publlc-bou*c)> 
1  iloK  ........    (l'rob>tily  uman imrlaUonof  yiijiiirfr.] 

AbaLruafhar [TAumbMi  ••  aelowo.     Halllwsl].] 

llariRol ia;3.in«(O>nniN0ani'>i)whangnian);  ITOO;  Mil;  ISM;  lit). 

Tomb IW*:  t™*:  ISnilBM, 

A  walcb me  lIMtt'  anr  iblncnUilmby  Bplchpoaket]. 

To  nBloak ISM  (vniUr.dutjbir  •  tnmknr). 

BnahlnglOMaTaMal    .    .    ITU  tiaii«r;)iiii -tofttirrofahlpt);  IIVO  ttama). 

Adoltar. 

A^arngtr int  (vKM*  -  bad  drlak);  IStl  (uiia«J;  IWO  (miim).     ( H^M*  -  an  aii(«r. 

IVytrm.] 

A  dog [Ia/>-Bcur.    lUltlwoll.) 

Ii  gl<r«n  111  Uu  Sbavg  UhU,  tbo  illctlonarjr  af  Iliit  data  flVM  Wilh  ward  and  dvltiiitlun  a*  TufU  |lvn  tliatn.) 


It  will  be  obwrreJ  Uiat  e,  certain  number  of 
Tufto's  woniB  are  not  to  Ije  found  in  any  of 
itic  books  of  Kiiglisli  »lang;  yrhile,  n-om  the 
L-orrectnettfl  of  tfae  icuiftiii^cr,  it  i»  unllkvly 
Cbat  he  itivonU>(i  i^vt^n  these.  Tbu  worda 
bfinny  lat/  (robbery),  briar  (a  enw),  drai?  (a 
prisoner,  i.e.,  one  dr-aggefl?),/"™*)-  (\itriolJ, 
f/e7Ut«man  (a  crowbar),  hammern  to  you  (im- 
ph'ingcotnprcbcni'ion),  kookaes  (callXoy.jantl 
Cajacknl),tin  (ii stone),  nipping-jig (^nUovis) , 
roram  (tlic  sun),  to  tcrag  a  lay 
(to  steal  ft'oiQ  H  hedge),  anunkin 
(a.  nuil).  epnad  (u  stiddle).  tap- 
xler  and  ^tipster  (a  dug),  thump- 
kin  (a  barn  of  l^ny),  and  wlittt 
(a  dollar),  —  Uiese  are  nut  found 
in  ttiu  other  lUls,  and  some  of 
them  aru  dfllkull  to  explain. 
Other  phrases,  though  not  else- 
where mentioned,  are  cany  of 
■IcrlvatioQ ;  as  crtibkin  (ornb- 
kcn?),  (Ifldd  up  to  (tike  dead 
sure),  dinge  (dlng^v)  ■  leg-bags 
(atot'Icings).  long  Itigt  (lo'ig- 
clothcs),  mifre  (hat),  atidprcirf- 
fiolder  (bridle) .  In  n  few  cases 
the  phrase  i»  pre8er\ud  by  >Ial- 
9cU  (I8ij9)  as  a  part  of  Aincri- 
can  slang,  although  not  now  to 
bv  found  hi  the  Knglish  slaug 
dictionaries;  thiifl,  trick,  in  the 
sense  of  somcthitig  stolen,  and 
iiiulu6  (unlock),  irhich  apparently  survives 
hero  in  the  iihntsc  und^-r-dubber  (turnkey).  In 
regard  to  aiiy  ^roni  untracvd,  I  should  be  glad 
of  suggestioiM.  T.  W.  IIuiai\»os. 

ramhudja,  mmi. 

WALKryG  AND  itusynxG.^ 

ALTHOfOM  every  one  jiralenda  to  Imow  how  to 
w&lk  Knd  rnn,  bUII  there  are  few  who  do  not  make 

1  AbHd0ad  from  Zd  Ihtvn^ 


useless  effort;  and  the  fcwgooil  runnefi  orwalkera 
am  :i[>i  neoHiuMrlly  tbiue  witti  great  luuacular  force, 
or  piiwer  lo  wilhOanil  fnCltnu',  or  tliu««  wbo  bare 
merely  a  ipoclal  splliud«  In  this  direction,  liut  niher 
lb»  piinoni  who  by  tfaining  have  (ounil,  Utile  hj 
liLltc,  tb(!  best  i>omibl«  meant  of  usinj;  thcii  natural 
[luwen.  Tlii^y  are  liicapnbla  of  trau^iuliliug  llio 
aiicivt  of  llirir  ability,  aiiO.  iiiilentl,  they  liaiilly  have 
llmr  \o  ri-dcct  upiin  Ihir  inovemeiita  which  tdry  exe- 
cute so  tnechanlcaUf.  It  Is  hoped  that  hy  meaiii  of 
thB  c'ftiii&m  till*  se^irot  can  Im«  UninA. 


Via.  I. 

Exper)iumt«  hare  been  tindcrtalicn  U  the  pbysto- 
liigical  atatliin  Ici  I'urlslo  study  [besciuoveRiefits.  In 
flg.  1  a  man  Is  seen  running  upon  tUe  esjierimmt- 
Uack,  and  lu  ttie  annii<  liyum  lliu  nteonliDg  appamtii* 
Is  «lii}wn.  A  irlKgrapli-linp.  rcslitig  npon  poles  pla««d 
fifty  mpires  spart,  reaehM  anmnd  ih«  track,  whicli  i* 
bxlf  a  k!li>ni«tT«  bi  ci renin ferciMe.  Tlic  runner,  a« 
h«  pMSM  twfa  post.  Bods  hb  couth  !barred  by  a  bori- 
walal  rod  (flg.S).  which  gives  way  before  ih«  atlghto 
eat  pressure,  but  which  cannot  b«  mornl  witboui 
eautins  an  iiiC«rnip(iou  in  the  circuit  of  the  telegraph- 
Uu*.   Tills  Interrtipiioti  records  lli«ir  in  the  laborutarjr 
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b]rdl5[>lacing  a  cmxaii.  nhtcli  mces  upon  a  turnlug 
cyliixlercitvorvil  n-lih  »  >htf.t  a(  |iii|jer, 

Tli(t  incdiJiii inni  ij(  Uii*  pleclric  iiilvmipUir  b  vair 
siiiip)«,  a«  bIiohr  In  fig.  S.    TIi«  rod  which  bui  tbe 


^W 


S..« 


--5V>; 


lit 


Flo.  i. 


IrftCk  tsH>  vrsugMl  Ihat  ltslidesui>an  iui'llhed  plftne 
ever;  time  II  la  dlsptotred,  and  In  bo  dolni;  prcflsei 
Upon  ft  •prlnK,  wbiel),  dllpluinc  it  button  of  inelal, 
brcalfi  (lie  circuit.  Tho  rod  imoicdintcly  rctiini*  to 
iia  ociglDal  poililitii,  and  llie  Interrupted  current  r«- 
euiabllalies  iiaflf.  AL  ejtcli  lirrnkin^  at  \hv  riirmiit, 
the  whcH-wtirk  of  llin  rocotiliiiK  a|>pAnitiii',  frficd  (or 
A  moinent.  mnres.  and  mkkn  i\w  rrnyon  lulrnncc  nti 
ihs  paper.  The  paper-covered  cjillnder  turn*  uni- 
formly, tb«  TitlA  iif  rotatluii  bKiiig  >uch  ns  to  cn\n« 
tha  pap^f  to  pftM  ill  front  of  iho  cntyon  at  thn  nxa  i>( 
b&lf  «  centlnii-trc  per  minute.  On  tti<>  other  liiiiiJ. 
ltt«  crsyan  i»  ilLtfwcil  to  rauv«  only  wlieii  lUe  current 
is  inirmipU^l.  The  cravon  pro(trc<»fit  «(  each  riip- 
tare  of  ihv  cumnt  only  n  coDstnnl  distance. 

Alter  ft  person  Iim  (ravelleJ  uroiiiid  llie  track,  lliv 
paper  b«ftrs  ft  •Intioii*  Iim-  ulinilar  tu  Lbot  lu  lu|,  fig. 
4.  In  tho  diftsiuni  llie  Uni«  is  Knnmil  liorUonlitiy. 
th«  mlnnt«  tpacea  eriualllng  half  a  c«ntlni(>tr«. 
llie  intemiptiottt  *eor«  lh«ro«clv«a  tertkally,  each 
iipM-ard  ttcp  fboivln^  that  th«  pvdcatriun  liu  (;c>ti« 
fl/iy  tuelrvs:  lienco  lUo  cotirao  (n)  corrc^pQiil*  to  a 
narcli  of  Lwi-lve  liuudred  metres  in  Afifoii  naluiitca, 


thirty-flvfl  aeoooda.  In  drawing  a  11m  eonncclliig  iba 
angles  of  ib»  atfinoiu  line.  w«  have  a  simpler  eiipt«a- 
■Ion  ol  tba  maRtt.  kk  ««en  in  ili«  tiiiea  6,  i^,  d,  etc., 
which,  by  thvir  greater  or  Imi  incllnaiion,  *Iiow  that 
LbA  gait  ba«  1>««ii  more  or  le^  npld.  TlM  line  (j)i 
for  Inttanct,  correspond*  to  a  run  of  ilxtueu  btiii- 
dred  mcUCs  In  nluc  minutes  and  a  half,  whilo  (c)  cor- 
rc^poiidi  to  a  manrli  of  seven  Imndred  and  flfty 
moires  in  sixteen  minutes. 

By  gnlh4>rl»)!  ouUlii**  fronn  lnuir;  of  marchliiff,  «« 
havfl  much  inor«  InterMtlng  records.  In  which  tin 
i>tTecta  of  fatigue  are  plainly  seen,  all  Irregu  tart  tie* 
lu  speed  bcini;  fAlllifuIly  rcconlMl  by  ih*'  rise  or  fall 
of  the  line. 

Tbe  shape  of  lb«  boot  has  cousidiTAhle  effect  upon 
the  quicloipas  of  llir  march.  In  order  to  ilctCTmiuc 
i)i<!  bi-st  form  of  march! ng-boDts,  buskins  have  been 
nimlc  wlih  heels  wUlcb  can  be  regulated,  by  i-emonlng 
plates,  so  at  to  bi'  uf  any  height  from  liiilf  a  c«»tl- 
uietnt  tn  aix  rcnlinisires.  Front  tlio  experirneBla  It 
I*  s«>n  that  the  quickness  of  tbe  step  tncrCiaSM  In 
proportion  to  decrease  in  Leisbt  of  beel.  Thla  rtcult 
tends  to  an  lucreaso  Id  ibc  length  of  the  step,  and  it 
is  also  noticed  llial  the  step  Inurvasea  In  Iciigih  aud 
i|Uicltiiess  vrhitit  llie  length  nf  the  soIa  considerabl; 
rtceeds  tbal  of  tlie  fotiU  Beyond  a  ceruln  limit, 
howerer,  the  precli«  determlnatJDU  of  which  can  only 
be  mode  after  many  esperimenit.  the  length  of  tlie 
*o\t!  eauit'S  a  noii»ablG  fatigue. 

Tho  rlij'tlitn  of  tlio  dnim  or  clarioii  ^idlng  Ih* 
steps  of  soldiers  has  marked  effect  upon  Ibeir  spevd. 
This  problem  is  very  coniples.  Tbc  accelerfttioit  of 
the  rbyihm  may  liicrca*o  the  speed  to  the  rate  of 
eighty  siepa  per  minute:  but  beyond  tlits  tbe  lu- 
oroftsed  freqiwncy  »f  the  Ht«p«  causes  a  slackening  In 
the  rale  of  march.  In  order  to  trxperinieni  upon  this. 
an  electric  bell,  placed  In  the  centra  of  the  track,  ii 
rung  by  a  pendulum,  represented  above  and  lo  the 
left  in  hs.  1.  Tliv  mtc  of  linKlnii  can  be  reKulatud, 
Ktid  the  walker  finds  It  liupoulble  to  keep  out  of  step 
with  tht!  strokes  of  Uie  bell,  ^itanlng  Uio  bell  so  a& 
to  causu  the  man  to  takit  forty  steps  per  minute,  tlieii 
grndu.illy  making  It  mom  rapid,  li.  Is  s<«»  tlinr  the 
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time  taken  lo  run  a  kitaroeire  rsrie*  gT«ally.  The 
IciiKtU  of  Uw  slcp»  is  simply  deducted  from  th«  num- 
ber of  oncLllatlous  of  the  pendulum  during  a  lour  of 
tbe  track,  which  represents  a  wclt-knowii  course. 


384 


SCIENCE. 


[Voi_  v..  Ni».  118. 


Eitpcnmonta  show  ihM  the  pK^ewiTe  aecelentfon 
«t  the  rlifthin  brings  abpul  the  mo4i(iciitiDn)  rQ|>ro- 
•ontcd  in  the  tollowing  ublc.  The  accelemtlon  of 
rliytfaiD  from  tlxiy  lo  elglitr  ateps  per  inlniile  Iiu 


I    I    J    ■    as    /    t    *    w  u   n  t)  I*  13  1* 
Via.  4. 

imnMRd  ttiP  length  ot  Ihn  Htcp,  and  rtPL-roui^il  the 
tinw  nqulred  to  tniTel  n  certain  <ilstaiire;  bttl,  when 
we  go  abov«  ihii,  the  oppojili!  ofteet  la  produced.  Il 
ia  bctt«r  to  replace  ihtt  niiiiiencal  table  bj  the  dia^ 
gnm  of  fig.  5,  wUicli  reprcseiita  the  v&rmtigai  in 
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quickness  of  gult,  ftnd  longt^i  «f  sUps,  aa  gaided  b; 
Uie  electric  bell  rinclng  at  dltFerent  ratea. 


Ttudof  mvalllnf ovar   JTnmwrof Aanblf 
l>ttlB*tra*.         >MWU  iht  maBta-i 
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;^/lFwl£  ARCHITBCTUHE  AV  ENGLAND. 

Fraxcis  Ki.nXR.  ]>riifi')t«or  «r  iiaral  arcUileclari! 
mtUut  I'niriinltjof  GiMgow,  dfivolwl  hio  iiititignr.tl 
addreti,  on  cuurlng  upon  lita  dutlct  In  November, 
16SI,  lo  a  bittoiy  of  Llie  science. 

Until  wltbla  comparnlivdy  (uvr  jckn  but  littli)  at- 
teOtioD  baa  b«ni  paid  lo  tbe  study  of  naval  arcliitec- 
lure.  Fifty  yean  ago  ttirietf-nlne  per  c«iii  i>f  t!i« 
Britlxli  iii«rr.hant-«hlp»  wete  under  Hvt'  htindml  ton*, 
and  few  measured  moiv  tban  a  hituilrvd  and  tblrt; 


f««l.  They  were  comparMircly  uiiiforni:  and.  being 
built  aft^r  bo  c*tllbli*il^■ll  plnn,  llicy  were  pcrfecll; 
seaworthy  when  properly  bnllosicd.  In  the  cue  of 
war-ablpii  the  matter  was  mi>re  dIfKciih;  a»  It  was 
iieiTftMiTy  to  get  a  type  o(  ship  wUiiU  eliould  be  large, 
liiith  nut  of  wnter,  ami  «blr  to  CJirry  iimny  larfje  guna, 
without  itiierTering  with  h^r  sailins-'|'>a''tl>!i>  "r  ren- 
dering her  lop-tieavy. 

In  IM 1  a  school  of  naval  srchftecture  was  et&rted 
in  HnglAnit,  and  during  Iweiuy  your*  it  trained  forty 
etudeuls.  This  w»  fi>Uowpd  in  194S  by  siiollier 
nt  rnrlnmonlb,  and  In  ISAl  by  a  third  at  Si>ulb 
KcnnlnRton,  which  la  [lowiinitcil  with  th«  Royal  uaral 
college  at  Greeanlch.  fiome  oiccUciit  dcslgnrni  haT« 
Utteii  graduLied  from  Ibe*c  tlvr«e  ichoals. 

I^'foro  ib'Oi  uttt  of  iron,  aliip-bdildliig  required  no 
elaborate  calculations:  it  was  HiTiiptya  highly  devel- 
oped mechanical  art.  Ships  wer«  built  of  gn>at  rola- 
tivc  ck-ptUs  in  proportion  to  IhtrtT  broatlth,  and  tnltlal 
stability  was  deliberately  socriBcoil  to  r«duc«  Hip 
tonnage  me^iaurt'uitiEit.  Usually  these  ships  would 
not  aland  up.  vrhcin  ftilly  rigged  and  light,  without 
litdlnst;  and.  judging  from  tlii;  prri[)orUuna  given  to 
them,  they  muit  also  have  rpf|ulrvil  ballaat  when 
ludeu  with  cargoes  which  were  not  composed  of  heavy 
deod-wcight,  Wlial  la  now  required  of  ibe  shlp- 
bnllili'r  is  to  predict  with  great  accuracy  the  welglits 
of  cuiiipUcated  iiun  iind  steel  structure*,  with  all 
Ibclr  Citings  anil  ma<:binery;  the  weight  of  car|;o 
that  such  airuclurca  will  c«rry  al  aca;  the  stability 
they  will  possM)  In  difTcreni  comtiliiina  of  loading, 
and  the  ireainient  neceasary  to  Insure  a.  safe  amount 
(if  stftbility  being  pnwnrved  npon  all  oeca*lons;_llie 
nuiountof  steam- pownr  ami  ihi'  nite  of  cual-consunip' 
Hon  required  t«  mainiAln  glmn  speed*  nt  Mia;  niid 
very  (rcquently  tlio  strength  that  Is  possessed  by  iho 
bull  to  rcsilt  the  >tminin^-iu:llon  of  waves. 

TUe  reason  that  tbe  English  schools  for  tbi«  study 
have  not  lieen  lietter  i^liended,  Is  thai  the  course*  are 
too  technio»l  fn  character,  and  the  rei|nirementa  too 
rigid,  to  attract  any  except  itdvnnccd  students.  1*116 
Idea  of  the  newly  eaUbllihed  chair  of  naval  arch)- 
trNauni  in  the  University  of  Glasgow  Is  to  teach  in  a 
les*  technical  niAmior  ll>o  nnw  science,  and  to  adapt 
the  courts'  lo  the  r«iiilri?niieiits  at  tho students.  The 
policy  will  be  lirjt  lo  fix  whut  Ihey  alrea«lj  kDow,and 
then  togoforwanltoacotnplclentudy.  Siieclaistreu 
is  to  be  laid  upon  long-continued  arul  nnluous  proc- 
lical  tmining,  combined  with  true  stlencc.  Thcooly 
way  in  which  supiiriurity  In  «hlp-1iu1ldlng  can  be  ai- 
tallied  Is  by  possessing  n  claAc  of  shli>-biiihlnn  who 
have  gone  through  Just  such  a  training,  ami  who  by- 
long  study  and  work  have  acquired  these  tb«or«tlc«l 
and  praclical  princlplus. 


RECENT   BRiriSH    LOCOMOTIVES. 

Enoinks  rcccnlty  designed  for  tlie  London,  Brigh- 
ton, and  BDiiib-coiut  railway  of  Groat  Ilrit«ln  by 
Mr.  Struudley,  were  described  by  their  designer  at  a 
rro-nt  in^ctiiiK  nf  the  British  Insiltullon  of  civil  en- 
gineers.    They  were  deigned  for  freighl-traSic,  or  as 
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goodi-engines.*  Tbc  slcntu-c^ljiulera  were  Inside  th« 
rmmea.  The  foraard  wheels  were  coupled,  Inateatl 
of,  u  iiaual,  tiic  ftfler-wbccU;  tlui«  getting  a  *<f\  of 
small  trailLng-wUecla.  alioit  cutaidfi  coupling-rods, 
Aai  a  large  l>oll«r.  Tlie  ceiitn  of  gravity  ot  Llie  «ii- 
sine  wu  piir|Kiac1y  nintle  htgli,  m  U  the  pnclEce  In 
Ibh  conntrf  i"  Iti^  construction  of  thi?  wldc-fiirbox 
engines  o(  Mr.  Woolen,  for  llie  purpoM  of  making 
Uie  engine  iii»ve  more  luully  U  Iiigh  speed*.  niiO,  n* 
both  UiMfl  dMlgn^ra  b^ievo,  mnblng  lli«ni  »afur;  th« 
rolling  b«lng  leu  serious  at  except  Ion  all  r  high  speeds 
thui  In  entities  lia*inj;  n  low  centre  of  gravitj,  Tbe 
action  ot  tlic  liigh  centre  of  gravity  in  throwiag  the 
prcMura  mainly  upon  tlio  outer  rail,  Id  ronnding 
carves,  waa  llioiiglit  to  be  anotlier  advantage  of  ap- 
preciable valuv,  |>«rinitliii[|c  llii)  1n«ide  wbeelN  l»  allp 
monr  rrailijy.  Six  wheels  were  luei,  wllbont  truck 
or  '  bogie.' 

It  wat  aucrted  that  tlie  eranked  ax k,  and  other 
pans  of  the  nmpliinc,  do  niil  break  if  properly  pro- 
porlJontMl,  altUougb  it  wui  «vidinitly  felt  tbat  the  axl« 
la  a  tuurce  of  danger  in  grenlcr  defcrcR  than  nhrn 
•Lraiglil,  M  iit  ouiside-contieclcd  engines.  ThosCcau 
was  giTcn  an  admission  varying  from  iwclro  lo  seven- 
Ijr-eJ^bl  jH-f  cent,  tiifl  engine  nirinliig  very  sintxilbty. 
and  with  jiKnt  ecoiuitny,  at  bigb  spoiids,  witb  llio 
■hortvr  ciit-«ff.  Tlie  compression  is  tbiis  made  oit- 
vantageous  in  boclt  ways.  U  wai  considered  t]iat 
compoundini;  would  not  lie  of  (uRiGienl  advuntiu^  to 
juftify  its  adoption  in  suclieng!uGs;allb&ugli  it  mi^bt 
provo  useful  for  bcavy,  ftlow-moviiig  eiiulm-s,  wurk- 
Ing  with  littlt>  expansion  tlie  (neater  part  of  the  tiuie. 
The  WeJilIni[boiiar<  brake  w«  fitted  to  all  lliosc  en- 
liiii'^i.  and  gave  thoroiLehsaCiifactlon.  Its  pnmphad 
been  fitted  wltli  a  wntGr-couneeilon.  and  It  eonld  ibtis 
be  utilised  as  a  boUtir-fciMb'.r  wbrn  on  aidiiiKS.  Tbe 
boilfrrwA*  madn  of  Yoikehlre  iron,  with  jotni»  Iwit- 
t«d.  iMlgeAof  sbeet4  pliuic-d,  liolea  drilled  afier  bend- 
ing Ibe  abeet*,  and  all  liand-ri voted.  Tli«  steam 
used  ainounled  to  about  twcuiy-six  pounds  per  horse- 
power per  hour,  on  a  road  on  which  ibe  average  Is 
Ihiny.  Uii(>  iKiund  of  eoal  conveyed  iine  u>n  Ibirieeii 
mile*  and  n  halt,  at  ibo  spend  ol  43,38  mile*  .in  hour. 
Heating  the  feed-water  saved  two  pounds  and  a  bnlf 
per  tram-mile. 

SEMi  ~  CSNTE.yyJAL  OF  THE  LYCE- 
V\f  OF  NATURAL  HISTORY  AT  WIL- 
LIAMS  COLLEGE. 

It  will  be  news  to  many,  that  n  natural  hlstor; 
society  ol  college  students  baa  bad  an  uniiitcrrupled 
existence  of  fifty  years  at  Williaint  college.  In  tb« 
little  village  of  Will ianu town,  Mass.  Uls  nevArtbo- 
lu*  true,  and  Its  soid i-centeniiial  was  celebrated  on 
April  \il. 

Tbfl  cscrci(«s  wcr«  op«ncd  by  ibu  prfslilcnl  of  iTic 
society,  Mr.  Henry  D.  Word,  with  a  short  hlstoricat 
sketch.  "Fifty  years  ago,"  salJ  he.  "on  the  W  of 
April,  eight  studeuu  of  Wllliaina  college  fonned  a 
•ocii'ly  bir  the  titiidy  of  nntnral  bigtory  in  ili  various 
departments.  Al  lltst  secret,  under  tlie  name  of 
4_ll  o,  within  all  uionlbs   It  adopted   Its  present 


name.  ProfeMor  Albert  Doplclns,  spsaklngr  twentjr 
years  later,  saiit  that  It  had  auatained  from  the  begin- 
ning a  spirit  of  cnterpTi«R.  The  history  of  its  ftarly 
ysara  remarkably  verities  bis  assertion;  for  wlllitu  a 
year  from  ita  foiuialiuii  it  was  large  and  active 
enougli  lo  send  u>  Nova  Scoila  an  expedition  of 
Iweire  members  and  Lhre«  professors.  Tlitt  expe- 
dition gave  the  lycenni  a  eonslilenble  reputation,  and 
It  was  referred  to  by  a  French  sclenllllc  joomal  aa 
ths  flrtt  of  tbtt  kind  attempKHl  in  America.  In  Che 
spring  of  I8-K),  only  fonr  years  later,  an  expedition  was 
sent  through  Berkshire  county  for  study  and  rollMt- 
ing.  By  tb«sc  two  expeditions  anil  individual  effoM, 
the  colhKtlons  well  filled  the  aaciety'a  rooms  in  East 
college.  Wlteu  tliat  building  waa  destroyed  by  fire. 
In  1841.  the  collcclioiiK  alno  iMsrlalieil.  roiiLrtbutlons 
from  all  sides,  and  hard  work  by  Uio  memben,  «ood  re- 
stored tliom  so  nell  that  the  rooms  In  Soutli  cullfl|pi 
became  too  imnll;  and  in  December,  )f(6<  a  elronlar 
was  sent  out,  forcibly  setting  forth  the  needs  of  tbe 
lyc«uui,  and  asking  for  twcnly-llTo  hnndrnd  dnilars 
t(j  erect  a  building.  This  cln^iilar  was  brot^tt  to  Lli« 
notice  of  Ifr.  Nallmn  Jnckaon  of  New  York,  a  rel- 
ative of  Col,  Williams,  and  grand-uncle  of  the  prcn- 
tdent  of  the  lyceum  al  that  time,  lie  sent  a  cheek 
for  tlin  whole  amount;  and  in  a  few  montli*  .lackson 
hall  was  completed.  At  commcmci'mmt,  Aug.  14, 
iV^,  thi^  lyceiini  was  addressed  In  Ibe  forenoon  by 
Prof.  William  H.  llogcrs.  an<l  In  tli«  afternoon  held 
a  public  meeting  in  Its  new  rooms  in  Jaclc^on  hall, 
to  •letlleaic  the  building,  and  celebrate  Us  twcntictb 
anniveriary.  .\t  this  lime  Mr.  Jackson  sent  a  tliou- 
sarid  dollars  to  make  up  tlie  full  cost  of  the  butUlinx. 
Jn  Febmsry,  1S&7,  desiring  to  All  the  caB<?s  in  Jack- 
ami  ball,  the  lyceum  «enl  an  expedition  to  Florida. 
Sixteen  members,  niider  tUn  guidance  of  Professor 
Chadbourne,  spent  a  month  toltecUngoo  the  Florida 
ebores.  witb  grejil  succest.  Tlie  expentM  wers  pro- 
vided for  by  the  liberallly  of  Sir.  Jackaon  and  o4b«r 
friends  of  the  aocicty.  In  I8C0  another  expedition 
under  the  charge  of  Professor  Chodbounie  woa 
arranged  lo  Labrador  and  Qreenland,  a  description 
of  wliich  baa  been  recently  published  by  Prof.  X  S. 
Packard,  agncat  ot  tU«  lyeenin  on  that  trip.  In  I8U7 
an  expedition  under  the  joint  auspiewi  of  Uie  lyceum 
and  the  college  was  sent  to  South  America,  nruler 
Uic  cliar^  of  rroICMor  James  Orton,  a  former  pres- 
ident ot  the  lyceum.  A  smalt  party  proceeded  from 
the  iiortliern  coast  by  lUe  eonraca  of  liic  Orinoco  and 
Rio  Negro  lo  the  Amazon:  the  main  body  crossed 
the  Andes  from  tbe  western  cuaat,  and  descended  die 
Amaiou  In  canoes.  In  187U  an  exp«lition  from  lioth 
tbe  lyeeuui  and  college  spent  four  months  collecting 
In  Central  America  witb  great  success.  Tbe  expe- 
dition of  I8TJ 10  the  northern  Rocky  MounUins  was 
broken  up  by  the  death  of  Profesfor  Tenney.  its 
leader,  ju*l  as  It  bud  stalled. 

*'  Manybnvcbcf'n  the  pnifn.«.->ora  who  have  aided  the 
lyceum  In  its  work;  but  to  Profcvior  Albert  Hopkins, 
Dr.  Chadbourne.  and  Profcwor  Tcnncy  it  owes  a 
dclit  of  gratiutde  wblch  cui  never  be  computed." 

I>r.  W.  K.  Brootu,  a  former  president,  then  ad- 
dressed the  lyceum  on  IMo.    He  siwke  of  the  age 
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of  biuliifty,  ihft  study  nf  Ifto,  nnil  *nl<I  Hint  nxMlern 
tiiol<i^c«l  itudj  bf^n  wlih  Du'win'i  trj-lt  to  tho 
G&lafutgos  Islauda  Bfly  yean  &{(<>.  "  Activity  of  (iro- 
toplii^ini  vainitfl  be  called  life.  Viut  |>li<:iivtneti«  aiv 
dhliiiEi 1 1*1)1^^1  b;  whnt  Isdnnc.  iioiby  t1ic  cnnstltuciits 
o(  the  oi^nnlsiQ.  There  li  no  necesoary  coDneciloii 
bntvf^ii  Irfe  mil  protopluNm.  The  coiiiinon  tbomc- 
liTiiitif  iti  .ill  lifi>  Ik  tnliicalioii.  I.lf«  \*  ^diiealloH, 
mill  oduaarlnn  U  lir«.  Kick  k  stotie  and  m  ilng:  Dm 
iliff«r«noe  tn  the  reiult  l«  cxtited  by  education.*'  lie 
tbeo  referred  io«iunp1«>ftf  nAtui>il  ilitStrtuce  in  life 
aa  cftOMd  by  vducatioii.  ■nd  wljiutmeiit  by  cducnUou 
to  varifi«l  dreuftiBlAiices.  "Tlio  oominoa  chnraclcr- 
bllc  ill  Atl  tbnc  fnrcita  i>f  life,  fnun  tiie  hiKliest  to  Uia 
luwnt,  li  nlucKllon.  If,  tbcii,  life  la  eiltirKtlnii,  in 
weklii:;  the  lalier  we  are  idv&ncliig  llie  (oniirr." 

At  the  cloM  (>!  llie  lot-ture,  Dr.  Brooks  wm  tendered 
II  r<^A|>llc)ii  by  tlin  lyL-Riiin.  At  its  buiUIJng,  Jixeksoti 
ball,  whpro  tetters  ^md  spcechp*  from  old  mcmb*r« 
•Jioived  Ibal  tli«ir  iiili>r<.-Bl  wiis  atiti  gr«aL 

ITie  lyocuin  i»  Itie  only  acllvt;  colleue  »i^iety  in  tbla 
country  whkh  liu  Its  own  tulldins.  It  lias  now 
■b«ui  iwciiiy  workltig-nieiubers,  anil  bobls  Us  inrcl- 
iugs  every  veeV,  at  wbicli  rtpoi-t*  are  given  by  mem- 
IwD appiiiiiltid  III  ndviiiicv,  uii  llii^  iiiilijitirt  wliji--1i  ibey 
an!  (ludying.  SiiiM'  Dr.  S.  F.  Clarke  tiiok  iliu  I'rti* 
fe&sorslilp  of  nalUTAl  bletary  In  the  college,  a  ntrong 
liitorMt  in  btalcgy  bA*  been  ftrauBed  In  tlie  Boclety. 

Among  the  iiicnib«r>  who  bnve  dcvotod  ihemMlvct 
to  sclen<.-G  after  gmiluutlon.  Did  folluwliig  mre  tiin  \>at 
kiiowtii  PriitKworAililIaoii  BiJ]nr(l/42;  Jlr.  William 
n.  E.lw«nI».M8;  Pmf.  W.  I).  WillneT.  M.^;  rioH.  D. 
A.  Well(i/4":Dr,  r.  A.  Cli&dboiirne/JS;  Dr.  Willimn 
Gocjilell.  'Jl;  yrof.  Henry  A,  WanI,  'M;  Prcifewor 
Jam«  Orion,  '."Vi;  Mr.  Sainuol  II.  SswMar,  '^1;  Dr. 
It  U.  Wftrd,'.W;  Dr.  E.  W.  Morley.'itt};  i'rof.  F.  U. 
Snow,  '62:  Dr.  0.  Stanley  Hall.  "tfT;  Ih-.  W.  K. 
Brooks,  'TO;  Dr.  K.  A.  Itlrge,  '13;  kmI  Mr.  J.  & 
Klnpirj.  '75. 


THE  U SITED  STATES  AT  THE  FISH- 
ER IBS  EXHIHITION. 

It  i(t  imijossible  to  do  much  more  ihnn  in- 
illpute  the  contonta  of  tliia  iraraensc  volume 
of  over  ibirtccn  Imiidrcd  piiges.  It  is  entitled 
'  Doaeriplive  calnlngura  ;  '  but,  ns  obstTVCil  by 
Mr.  (iowlH.  it  rpjilly  iinrtnlvos  of  Uie  ebaraftor 
of  ft  i-i»port  on  lh«  part  playptl  by  the  l.'nittHl- 
HtuU-9  csliii>iL  ut  the  Loiidon  flslicrifs  pxliibi- 
Uou.  —  not  only  Hint  oT  the  guvt'riimcnl,  but 
also  tbat  due  Ui  privnto  Amencaii  esbibllore. 
A  coriaiilcnible  part  of  tbc  voliiiue  was  printed, 
ntid  (tittlributpd  to  vioitorx,  JatiDg  the  I'xhibi- 
tion. 

There  is  a  eliort  inti-oduclion  by  iLe  com- 
mUsIoDfr,  followed  by  sam«  data  from  tlic 
octi«ii« ;  n  list  of  forty-two  gold,  ftfiy-five  siiver, 

ErfiortvptHi  lAf  rtSlhlto/tkiJUheHt»aii<lJltli-e»lturt  nTthi 
IW*l*ii  Slain,  mad*  at  IXr  towfon  /Itkrrirt  rjAltUlmi,  t'if'S, 
Vtrpmmi  under  ilic  dimnlon  o(  U.  Uwjwji  Ouuub.  tU.tt, 
DU.aiua.,  bull.at.}     V/mtUagtoti,  tloPintmfnl,  i*M  IIWI-     «*. 


and  thirty  bronzo  mwlalHsts  ;  Iwaide  some  fifty 
other  awnrtla  to  .Ainprican  exhibilcrs.  followod 
bv  «  ro[»ort  on  tlie  (■ollcctive  exhibits  of  llie 
U.S.  iialioiiiil  niiiaentn  niid  the  U.S.  Ilsli- 
cominisaion.  It  is  iii'cdloss  to  8iiy  that  every 
branch  of  the  subject  is  Ihoroiighly  presented, 
either  by  gijceimoiw.  modeU,  iltiwtrftllotia.  op 
literature.  There  is  iucliided  iiuder  these  a 
uaelVii  serica  of  eatiilugiK's by  Jklessi'8.  Itatlibuii 
(Eeononiie  inverlx-brated,  exMpl  moll iisk.<^) , 
Uidi;w«y  (Wiitei'-birda).  Winslow  (KeonomJe 
moibiaka) .  Brown  (Whale-fishery ) .  Bean 
(I-'isheB.  and  illusliatlong  of  fishes),  Rathbim 
(Scientific  appliances  for  (loe]>-fien  invesliRn- 
lioii).  True  (Aqniitic  niamraaU),  C'apl.  I'ulliiis 
(VesstdB  anil  lioais).  Karll  (Fishiiig-tafltlc 
and  upplianfes) ,  Clark  (Kiaheiy  protluets) . at.i! 
Knrll  (Fiah-enlturc). 

The  cHtalogiies  of  birds  and  fishes  jirc  of 
particular  intcrRot  and  value,  apart  from  tli«ir 
present  ranuccUoii,  lo  all  interested  in  those 
deparlracnU  of  birtlogj-.  The  catalogiica  of 
inolliialtt'  and  other  invertebrates  are  necessarily 
njucb  less  complete,  «i»l  are  expanded  .tild 
improved  froiu  the  centennial  caialogucs  of 
Messrs.  Dnlt  and  Itntlibun,  prejMred  for 
I'liiladelphia. 

Tbc  voiunie  is  a  monument  of  wcU-isystcm- 
atized  labor,  but  would  pixjhahly  have  been 
more  eonvenient  for  referenr-e  if  it  hml  been 
divided  into  two  vohiiues.  Thu  anthropolo- 
gisl.  orriithotogisl,  ichlhyologiat.  Eshcrmau.  or 
manufncHircr  ean  hardly  fail  Lo  find  useful  and 
welcome  informaliou  in  these  pages  ;  while,  by 
the  »ta(r  of  tlic  eoniinissiou  ami  cniisenni,  the 
book  enn  hnrdly  be  etmlemplated  wilhont  a 
feeling  of  IbaiikfiilticBS  that  the  period  of 
extrnonlinnry  drudgery,  npnit  from  their  usual 
and  regular  duties,  which  the  vohinie  com- 
memorates, is  at  last  entirely  over. 


PHYSrCS  OF  THE   EARTH. 

Tins  is  till  ndiuirablfl  Irook.  Dr.  Ounlbcrt 
whoso  Ihumiigbness  has  been  well  Hlionn  Id 
his  earlier  writings,  makes  many  physicists, 
tnalhematieiauB,  and  geographers  hit  debtors 
by  preparing  xo  able  a  work  on  the  subjects 
wliere  Ihey  meet  on  eonimou  grouml :  and,  if 
all  teaehcrs  of  physieal  geography  ami  geolog}' 
had  the  good  fortune  to  )H>»sess  the  advanced 
tiainiri*;  that  tlii.s  volume  gives  and  re(|Liire*.  w« 
should  bear  less  fruiii  the  classicnl  men  of  lh« 
inauflldent  discipline  afforiled  to  the  scholars 
in  our  secondary  sehools  by  their  nalnral-hi»- 

Von  tfttUNonu   uevtUKn.    Elaiid   I.    t<iiiiiprti    Knar,  ItH, 
lO-^llSp,    «•. 
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tory  studies.  A  scrond  volume  is  promised  lo 
contain  tlic  more  geogrnpliii;  topics,  wliilu  llie 
OHO  now  Usiii'il  tmaLs  of  IvrrMLrinl  physics  in 
a  more  general  seuae  under  surli  licailingc  as 
the  rf^lattons  of  tlie  eartli  to  tlie  otlier  planeta. 
the  form  of  the  oiirtli,  the  effect  of  its  motion, 
and  tlic  condition  of  its  interior.  These  are 
]>rc(.-ecle[1  I))'  an  historical  intro<luclinn.  nnd  fol* 
lowed  by  n  brief  and  dism-iminnlinji  disptiftsiou 
€>t  volcanoes  and  Oflrthqiinkos :  and  all  the 
clliiptc'ns  lire  cluscd  by  cxti:iidi^il  lists  of  eitii- 
lions  that  add  greatly  to  their  value.  As 
indicntive  of  the  carpfol  and  learnt'd  invosli- 
galioii  that  Iui8  befti  n-quireil  in  the  prejmrn- 
tion  of  the  work,  we  cauiiot  do  better  than 
giv(^  in  brief  abistraet  an  uutline  of  three  di«- 
ciifl«ion»  oti  t^tihjVcta  that  liave  not  receiTed 
siil^cient  alteiitioii  on  this  aide  of  the  water, — 
the  Irregularities  of  the  earth's  shape,  the 
«ffcet«  of  its  rotary  motion,  and  the  liypotbesit 
ikat  its  interior  is  gaseous. 

The  dfivelnpment  of  tho  belief  in  the  glob- 
ular foiTo  of  the  earth  is  treated  at  length  ;  Rud 
the  reasons  for  giving  up  the  Cnssinian  view 
of  its  elongated  puUr  diamotur  ami  adapting 
the  Newtonian  explanation  of  itii  polar  tlalten- 
ing  are  clearly  stated  liefun-  ineiiliou  is  made 
of  lliL-  diffleulties  thai  liuvu  been  eueunnlored 
in  ultcmpling  to  recancile  the  at-L'itrale  artr- 
mensurcmeiit«  of  modem  times  with  the  su|i- 
l>o!«itloi)  that  the  earth  must  have  a  regnhir 
form.  It  Is  then  shown,  1h»t  nfl^r  It  had  to  be 
admitted  tlial  meridians  mcnsurcd  in  dill'ercnt 
countries  coidd  not  he  fitted  on  any  single  cllip- 
ftoid,  and  after  it  was  fonnd  that  mountains 
exerted  b  sensible  lateral  attraction  on  plnmh- 
lincs  hung  at  their  bases,  it  was  still  supitosed. 
even  by  atieh  men  as  <in«8S  and  Itesset.  that 
the  o<'can  was  essentially  level,  and  thai  it 
would  serve,  as  a  proin-r  fuiidanietilul  mnfnce 
to  whieh  measurements  of  altitnde,  or  dislaneo 
fi-om  the  earth's  oentre,  eoiiid  he  refoned. 
During  the  iirevnlcnee  of  Lhit)  ojHninii.  llii'ough 
the  first  thirrl  of  thi*  century,  careliil  obwrvn- 
ilons  of  swinging  pemhilums  were  tn»de  in 
many  parts  of  the  world  ;  for,  as  the  peudulnm 
moves  in  obedience  to  gra\-ilv.  Ihe  flattening 
of  thi>  earth  could  be  dednre<l,  it  was  thought, 
n'Om  the  number  of  os«illation«  counted  in 
n  day  nt  ditTercnt  latitudes.  Iq  the  eotirse 
of  these  dinieult  experiments,  it  was  found, 
strangely  enough,  that  pendulums  woiiUI  swing 
fa3t(.-r  on  mtH<uecanio  islands  than  on  tlie 
opposite  euutiiieiital  eoasts  :  the  difference  was 
sniull.  only  eight  ur  niuo  SL>eund>i  a  day  :  but 
it  nan  persistent,  and,  as  it  imphed  a  greater 
fttreiigtli  of  gravity,  it  soon  led  to  the  coiieln- 
Sloa  Omt  the  enriti  was  denser  iK-iientb  the 


oceans  than  below  the  continents.  This  vicv 
is  now  widely  (|uoted,  and  it  prolwibly  will 
long  remain  in  our  text-books  ;  nlthougii  there 
cnit  be  little  doubt  that  it  a  quite  incorrect, 
and  that  the  true  explauatlou  of  thu  ilifUetilty 
la  lo  be  found  in  the  deformation  of  the  ocean's 
surface  hy  lateral  continental  attraction.  The 
most  important  investigation  of  this  deformity, 
and  of  the  maa^'  diHienlties  it  adds  to  geodetic 
work,  is  by  Kiaeher,  in  a  sinaJl  volume  entitled 
'  I'ntcrsuchungeQ  tiher  die  ge^tftlt  dcr  erde  ' 
(m(J8).  Snigey,  Stoke*,  and  Ilanii  bnve  also 
considered  the  question  :  and.  although  it  is  not 
yet  |K)ftsiblc  to  say  Itow  much  tlie  sea  is  drawn 
up  on  the  Hanks  of  the  contJnental  ma.s9es,  it 
is  suOiciently  demonstrntod  that  the  lilting 
amounta  to  many  hundred  feet  ou  certain 
ooa-itH.  As  a  retiult,  island.<i  appear  in  mid* 
ocean  that  would  be  submerged  if  the  ocean's 
surface  were  really  level;  and  jKodidums  must 
naturally  awing  faster  there  than  on  the  coasts, 
because  they  ore  nearer  the  centre  of  the 
earth. 

Other  important  modlilcaliuus  of  previous 
news  tbllow  from  these  conclusions;  <^'oi)tinen> 
tal  upheaval  becomes  more  of  a  problem  than 
e%-er;  the  great  Ka-^t-Indian  arc  13  conftidered 
useless  for  delerminiuy  the  size  and  shaiie  of 
the  earth  ;  and  Airy's  explaiialion  of  the  oh- 
itcnce  of  lati-ral  attraction  by  the  Himahiya  is 
pronounced  incorrect.  Kvidently,  geocleslsts 
have  still  much  to  do. 

Among  the  ooasc<iuenccs  of  the  earth** 
rotation.  (lunthcr  gives  a  f\tll  and  precise  nv> 
eoiml  of  the  lateral  deflection  of  horizontal 
motionii  fto  conspicnonaly  seen  in  the  oblique 
motion  of  the  trade-winds,  'nioie  is  not  to  be 
found  an  English  text-book  on  physical  geogra- 
phy in  whieh  Uiis  matter  ia  proiierly  explained  : 
whvti  mentioned,  it  is  almost  invariably  slated 
Iliul  the  deflective  force  acts  only  on  north  or 
south  motions,  and  ia  nothing  oti  Iwdies  mov- 
ing east  or  west.  Kvcn  Herschel  has  explidtly 
given  tliis  nieaidng.  But  as  a  matter  of  fact, 
the  deflective  force  Is  the  same,  whatever  be 
tho  direction  of  motion  from  a  given  |K>itit, 
and  the  demonatralion  of  this  unappnrent  truth 
is  here  simply  presented.  Still  a  farther  step 
is  taken  in  quoting  the  results  of  Flnger'a  re- 
cent investigations,  where  It  is  sltown  that  on 
a  spheroid,  histead  of  on  a  sphere,  it  is  not 
precisely  tme  that  the  deflective  force  ia  inde- 
]H.-ndent  of  the  direction  of  motion :  it  is  great- 
est for  eastwanl  motion  ;  and  In  eonflrmatlon 
of  lh\>t,  Giitilher  quotes  Darapsky.  wIh>  linda 
that  in  arlillcry  prantiec  the  obeervevi  dellee- 
tions  nre  greatest  when  the  aim  is  directly  lo 
the  east.    Tlic  variation  is  cxtrenielv  small,  and 
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U  only  ap|Mircut  id  bij^li  velodties.  l'*or  nearly 
all  studies,  it  will  eiiflic*  to  coiieirter  the  deHeo- 
ttoiis  as  if  |)ro<Iiiccd  ou  n  splicre. 

Hitttrr'g  s[)tvulntLoii8  cuiicTt.Tiiiug  thi>  <>u8fOii8 
condilion  of  the  oarih's  interior  arc  of  ospe- 
cinl  im]K>rtniic<'.  iiiHHiniicli  iia  they  may  tonil  to 
(■oui)t«ract  the  very  [wisitlve  slntemeiit^  niatle 
by  EngllBli  pliyflicists  nn4  goologist^  in  rcoont 
years  in  rcganl  to  tlic  Age  and  contraction  of 
the  eartli  SiS  determined  by  its  cooling.  The 
Engliiih  school  gcnornlly  rognnls  the  cn.rtti  as 
fimeolially  solid,  with  a  great  uentral  volume 
of  denKc  matter  at  a  high.  ant),  roughly  spcak- 
ing,  uniform  leiniieralnre.  On  the  btwis  of 
t'vTtaiii  iflaiuible  assuniptioos  coaccniiog  tlie 
urigiual  teitiponiluri;  and  [;oiiducti%'e  power  of 
the  mau.  it  bus  beGti  possible  to  approximate 
fairly  ivell  to  the  age  for  an  earth  of  such  chnr- 
acters,  and  todetcrminc  rouglily  tliesiiorteniiie 
of  its  radius,  anil  ooiiseLpeut  diminiiiion  of 
circumfcretice  since  it  has  had  a  detinit^solid 
crust  on  vhicii  water  might  condenae  from  the 
vaporous  atmospheri?  into  the  oceans.  The 
ago  of  .111  earth  thim  limited  has  grcjitly 
reduneil  the  catiinuto»  in  vogtic  by  the  follcw- 
effl  of  Flutlon  and  Lyell,  even  though  its  years 
ore  fltill  to  he  eounled  by  millions.  Us  contrao 
Uon  from  cooling  lius  al.-«o  been  pronounced 
iusullkiL-nl  to  product*  the  observed  structure 
of  mmiiitaia  ruii<;e!)  iit  the  way  that  Elie  do 
Ik-iuituoiit  had  siiggested.  Strongly  contrasted 
with  tbese  as.siini|)liori9  and  their  legitimate 
results  iUL-  iliL-  coiichi^ions  readied  by  Uiltor. 
His  original  papcvi*  were  pubtiabcd  in  Poggen- 

j-dorira' Aijualen.'  and  have  received  an  approv- 

\\ti)^  ravlew  from  -o  tnistwortby  a  pluHicist  as 
ZoppritK.  tlimther  iiuotes  Inrgely  from  Uie 
latter.  Wc  cflunot  here  do  justice  to  the  liy- 
pothesis,  for  it  would  need  a  somewhat  delib- 

ftmtc  stntement  to  make  it  i>lear.     ICxcessively 
dense  viipoi-4,  probably  diasodatcd  from  their 
ordinary'  eombinatioiiH.  and  existing   iil   tem- 
u-ntures  high  above  tbeir  '  crilieal  point,'  lire 

'mppoted  to  occupy  the  earth's  centre ;  and 
from  these  there  is  a  gradual  Imnaition  to  the 
Bolid  Hii|ierlk-ia[  crii»t.  The  cooling  of  »iich  a 
eotr&l  masB  follows  a  paradoxical  Int, —  the 
'more  heal  it  loses,  the  hotter  it  becotnoa.  —  and 
so  the  anpply  of  interior  heat  is  long  main- 
tAined.  and  the  time  allowed  for  geological 
processes  is  lengthened.  Moreover,  the  cou- 
tractional  theory  here  tlnds  a  cause  for  all  lliu 
diminution  of  interior  volume  demanded  by 
the  wrinkling  of  the  crust  in  niountatu  ranges. 
.Mtogether.  while  the  venllU'esomt-  b>lM)lliusis 
Is  very  far  indeeil  from  any  ibing  like  dem- 
onelratiou,  it4  consideration  is  profitable  if  it 
prevent   our   settling  down    prematurely  to  u 


llsed  Ijelief  coneerniiig  lite  condition  of  the 
earth's  interior. 

We  sliidl  wait  impatiently  for  the  second 
voliiinu  of  the  work,  in  which  the  pliyeiioi  of 
the  air  and  sea  will  be  discussed  ;  and  it  will  ba 
partiniliuly  intei-esting  to  see  what  treatment 
>iO  learned  an  author  gives  to  the  phytiiciit 
geography  of  lie  land. 


ROSfAXES'  RESEAHCflES    OX   PRIXIU 
riVE  MEliVOU^  .SYSTEMS. 

Au.  who  are  interested  in  the  plirsiology  of 
the  nervous  system  in  lower  auiinals  will  6Qi 
ill  ibis  volume  n  mo6t  useful  popular  coiitribu- 
tion  to  this  Mtibjeet.  Tlio  book,  as  the  author 
states,  is  restricted  to  experiments  made  in 
his  own  researches;  Imt  these  are  ao  niinicr- 
OII8  and  varied  that  it  will  be  found  to  i-ontaiii 
a  suramnry  of  the  moat  important  results  io 
thia  line  of  iuveatigation  which  are  at  pres- 
ent known. 

*  I)o  they  feci? '  and  '  Have  they  Msnacn?' 
are  questions  which  arc  very  noturally  oskcil 
by  any  one  who  waldiea  the  varied  movenicnt^ 
of  the  jelly-flshes,  star-fishes,  and  sea-urchiiiB. 
A  natural  credulity  prompts  one  to  qu«stioa 
whctht-T  the  mediiSHe,  wliwte  budtea  contain 
over  uinely-eight  per  cent  of  water,  have  a 
nervous  system,  and  oi^ans  of  special  sensa- 
tion, 'rwenty-fivo  years  ago,  science  woukl 
have  given  a  very  unsatisfactory  answer  to 
these  (|Ui-«tion8 ;  but  to-day  we  have  a  vcrj* 
acoiiiate  knowledge  of  the  anatomy  of  these 
striietiireii.  With  this  advanne  In  anatomical 
knowledge,  phyaiologicftl  research  has  kept 
pace  ;  and  ccrlatiily  u»  one  lias  douv  more  than 
Itomancs  in  this  kind  of  i-escarch.  Thanks 
to  these  advances,  we  can  now  reply  to  our 
quvtttiouer  with  more  confideuce  than  fonncHy. 
These  aiiiiniiU  not  only  feel,  but  also  have 
special  organs  of  sight,  bearing,  and  probably 
smell. 

The  author  piita  the  anti-viviseetionists  in  ii 
receptive  frame  of  mind  for  the  work  which 
follows  by  declaring,  in  thf  introduction,  that 
bis  experiments  on  living  animals  involve  no 
pain,  and  that  the  '*  consciousness  which  is 
present  must  be  of  a  coinmcnsuratelr  dim  and 
unsuffering  kind." 

The  work  is  inainly  taken  up  by  expeH- 
ments  in  exeising  iwrtiona  of  the  body,  and 
noting  the  ctTecta  on  the  movcmeate  of  the 
animal.      M,^ny   very  inlcrcstiMg  experiments 

Jrlta-Jttli,  i('ir/l'A,  iinJ  cn.sn'AlM :  bflag  a  rtttmrek  m 
primiliH  Rirwn*  'V'lm:  Ity  ti.  J.  KONAKKn.  Xaw  Tofk, 
Appt'tm,  Kii.  (liilciciniJiDal  ■cluiiJIlv  Mrlet.)  tl*m  u^ 
UluUr.    8*. 
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on  tlic  ufTL-ctH  of  Lbe  niiplicalioii  of  stimulants 
—  i»ec-hatii[:al .  tltclricftl.  unci  chenupnl  —  are 
described.  Tho  nciion  of  [toisons  iijion  jelly- 
flsbea  shows  s  woiideiful  resemblance  to  tbat 
of  Uie  8IUUC  on  liigli^r  animals.  Many  con- 
diieive  experiinenU  are  given  to  prove  that 
tUe  fatal  effects  of  traMforring  ineduRao  trom 
salt  to  fVesh  wntcr  is  not  due  to  a  dUrurcnci:  in 
ilpnsity  of  tlie  two  media.  A  medusa  arti- 
llciAll.v  frozen  into  a  «olid  block  of  ice.  so  tbat 
icc-»?rvslnls  are  formed  id  ita  body,  18  Dot  killed 
by  Che  operation. 

The  observniions  on  the  atar-fiaheB  and  fica- 
urchiiis  arc  rccunled  in  n  single  cbapter;  yet 
they  are  iu  many  resiweta  !i*  interesting  as 
those  on  the  j'Clly-llshos  in  Uiv  proit'ding  nine 
diaptAi-K.  Tbu  iiiithor  points  out  the  ditfcrcnt 
methods  adopted  by  atar-llalics  and  sen-urcliins 
In  lighting  tbemHolvoa  when  turned  upon  their 
backs.  The  *  geometrical  rcguUrlty'  of  these 
antmals,  in  their  nervous  system  aa  iii  their 
form,  leads  to  a  *'  veiy  preity  instance  in 
physiology  of  tbt  phy»icnl  principle  of  the 
parallelogTftin  of  forces."  If  two  stimuli  art 
nppllctt  simullnikpously  at  opix»it«  extremities 
of  an  axis  passing  horizontally  through  a  round 
sea-urchin,  the  Kchiiitis  moves  off  '  iu  a  direc- 
tion at  light  angles'  to  a  line  coniieciing  tliese 
points. 

The  author  timl^.  lhu{,  by  cutting  oil'  the 
eye-spotfi  froin  SBveral  slar-dshes  and  sca- 
uvchins,  they  do  not  seek  llie  light  thrown  into 
the  di»h,  as  is  invariatily  Ihoir  habit  when  these 
organs  are  lutiict.  Ho  nl!^  tinda  iLiat  an  ex- 
cised ray  of  a  slar-ftsli  itinkea  its  way  to  the 
beam  of  light  as  if  it  wore  an  entire  animal. 
A  slar-fiati,  vrllh  all  the  eye-spots  but  one  re- 
moved, crawls  to  the  light. 

Romanes  ascribes  to  the  star-flsli  a  sense  of 
aiiiell  from  the  following  cxpcrimeiiLs:  a  i»tar- 
SBh  Sa  kept  fasting  for  several  days.  A  piece 
of  abcll-lish  is  llieu  plnowl  in  ihe  t;ink  with  the 
aaimal.  He  immcilialcly  cinwk-d  toward  it. 
•■iiorcover,"  says  tlie  aullior.  ■■ifft  small  piece 
of  the  fowl  were  held  in  a  pair  of  forceps,  and 
gently  withdrawn  an  the  star-fish  approsiehwl 
it.  the  animal  eould  be  led  a)x>ut  the  floor  of 
Xbe  tnnk  in  any  direeliou.jiist  as  a  hungry  [log 
conld  be  led  about  by  contiaiially  withdrawing 
from  his  nose  a  piece  of  meat  a^i  he  continu- 
ally follows  it  up."  To  determine  the  region 
of  the  bo<ly  where  the  supposed  sense  of  smell 
is  located,  the  experimenter  removed  the  cye- 
sputs.  and  the  hungry  stnr-tiah  moved  in  the 
(iirecUon  of  its  food.  He  varnished  llic  whole 
upper  (nborai)  surfaei;  of  the  boiiy,  and  still 
the  aculeneja  of  the  sense  was  not  diminished. 
H«  concludca  tfiat  tlic  senae  is  nut  localized. 


except  that  it  is  "distributed  over  llie  whole 
of  the  ventral  or  lower  surface  of  the  aniiiial." 

'riicso  last-mentionod  experiineutn  can  be 
easily  tcfited  by  any  one  without  clahurate  ap- 
[laralus.  Certainly  one  great  value  of  all  thv 
experimentin  is  Iheir  givnt  simplicity;  and  the 
book  has  this  strong  rccommondation  to  con- 
tribute to  make  it.  what  the  author  expresses 
a  wish  tbat  it  should  be.  n  "  book  of  service 
to  the  working  phyaiologist." 

The  work  of  llomanen  is  c«rtatnly  one  of  the 
most  valu.Hble  contributions  to  the  i}hysintogy 
of  the  primitive  nerrona  system  which  have  been 
publi^cd.  and  it  \a  the  only  book  on  this  sub- 
ject which  hati  yet  appeared  in  America.  Vet. 
much  as  there  is  to  praise  in  this  book,  there 
are  t^veral  .statcmenta  which  an  auatomi»t  can- 
not accept ;  but  Uiese  do  not  detract  from  th« 
bxeellenoo  of  tlie  work,  as  far  as  the  main 
questions  ar«  concerned. 


iliypR  BOOK  XCTWES. 

rKOF»»M>K  JwMxwjsi's  little  book  on  curve- 
tracing  is  more  clearly  arranged  than  l-Vost's 
treatise,  and  aecms  iniich  better  suited  to  the 
wants  of  readers  who  nee<l  only  a  general 
knowleilge  of  methods,  and  do  not  wish  to  go 
into  rehnementa  of  approximation  which  they 
inny  seldom  or  never  have  occasion  to  use. 
Students  rarely  think  it  worth  wbil?  to  apend 
much  time  in  cun.*c- tracing  after  they  have  oiice 
acquired  a  little  kunwledge  of  nnahtic  geoine- 
try  ;  but  everj-  ra-in  who  means  to  devote  bis 
attention  specially  to  mathematics  needs  to 
have  some  facility  in  interpreting  equations  geo- 
metiicaliy,  atid  this  he  can  best  gel  by  studying 
some  such  book  as  the  present  one.  Professor 
•Tohnsuu  treats  the  analytical  triuugle  in  a  way 
which  will  rvcummviid  itself,  we  feel  aure,  to 
msthemuticians,  and  introduces  it  so  early  that 
a  person  who  ban  time  for  no  more  can  read 
the  first  Jialf  of  the  book  to  advnntsKe.  In  a 
few  instances  ihe  ackliliou  of  a  short  cLins^^ 
would  make  clear  seutences  which  arc  now 
rather  obsaire. 

Pettil's  little  book  gives  In  a  concise  form  a 
brief  account  of  nearly  all  the  more  imporlanl 

VHr^-lritcliiif  In  rartnttr*  m-vritlnaUr.  1(y  Wiu.r«H 
WooLUnr  JnitHvuXi  prtifmor  (if  niMhcinail  ca  hIUh  C.  8.  nxil 
ttaiitmr-     Nuw  Yatt,  Vlbf .  ISM.    0*80  |i.     KT. 

Xarlrrn   r r/troductir*  ffraJtAll  prvtntr:     JaN(«  8.  [*>T*lt. 

X«ir  Voik.  l'a»  /ToMlraHd,  lam.    [Tan  HoKniiHl  m.  arr.  Kn. 
:a,)   i-iBp.   la*. 

QmtfMirafJwpAyrii-IOndNrfpiycAatofrv.  .V  illKuMlanof  tllE 
frntaQon  altit  relaUuDB  of  the  mind  unit  iHiily  ol  !»■■  mil  uil* 
mal*.  By  fl.  V.  CutvB»oKK,  M.I).  Chlngn, ./» nar/i,  JA  CVnry, 
J-0>,.  11*4.     e-JlT-lOu.     f. 

eiimrutt  if  uaSln^V'  Ry ''.  F.  ItvLUKn  >nd  J,  U.IIi».n>a, 
U.n.  Sew  Ybtk,  JmWMobi,  ltS4.  (.^ppli-lan'a  •clMI-bOoka  ) 
»l-'3UiJ.,lllu*lr.     8*. 
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modern  mclliotls  orillustratfon.  Its  piii'[}oao  is 
to  give  n  general  populnr  kiiowlpclgu  uf  thi^et? 
prvccsses,  rntlier  tban  to  give  Ibosc  explicit 
(liri'Ctions  whici)  wotiltl  ennble  one  to  curry 
tiveiu  out  ill  prncClco  In  one  or  two  plnwe  tiio 
description  is  not  qnllc  clear,  as  in  Iho  aocoimt 
of  Mr.  Krkstoin's  process,  on  p.  -i't.  Again: 
uuder  '  IiiAtniitaiieoiiK  pht]tngr.ipliy.'  Iho  stute- 
moQt  of  some  of  Ilic  optical  pliciiomenA  jg 
incorrect.  But,  with  tlicsc  triflinjc  csccpiions. 
the  book  is  an  mlmirulile  one.  and  nell  ntUpted, 
In  oOTinection  with  a  course  of  leeturpa,  to 
serve  OH  a  tesl-book  in  our  oullcgcs  mid  bigU 
ftebooU. 

In  the  prefKce  to  C'levenper'a  '  CompariilivL' 
pbvaiology,'  llie  atitlior  states  tbat  "  Faraday. 
Huxley,  and  Tymlnll.  in  clieiniatry,  biology, 
and  pliy^ii^^ti.  wltli  the  liOHt  ol'  workere  in  iiorvo 
plieiiomvuit,  liftve  atl'orded  Che  materials  Tor  the 
autbor'ft  work.  Darwin  and  SjM^mvr  bavi* 
taught  bint  bow  to  make  nse  of  tlu^in."  Tbt? 
book  sliows  that  tbc  vrritcr  reads  widely,  niid 
thinks  about  what  ho  reada.  But  to  publish 
the  (]iiot«tionH  wbieh  have  impri>ft«ed  one.  nith 
the  ideas  they  have  awabcnod,  even  if  those 
ideas  aiv  a]»t  ami  original,  is  hardly  wise.  The 
work  containB  some  carcflil  obscrvatioaa  which 
bnve  a  bearing  upon  the  doctrine  of  evolutiun  ; 
l)ut  these  arc  preaout<:iI  in  sueh  a  fragmentary 
way.  and  in  audi  an  anxiously  defensive  tone, 
tbnt  it  i«  dilllcwlt  to  sppi-eciate  ihuir  forcu.  Tht 
defect  in  the  book  is  owing  to  a  lack  of  jwwor 
of  analysis  and  rtyuibesis.  It  has  no  rnelliod 
of  arrangement,  and  it  haa  no  CJi^y  (ironping  of 
snalogout^  fact.  Some  pages  read  bke  a  st-Hes 
of  proverbs,  each  one  complete,  but  out  of  itda- 
tion  to  sll  the  roet  tpp.  12i-l:*l))  :  benre  it  ia 
dilBcult  to  become  intoreftted,  na  the  attention 
ia  not  lield.  If  one  baa  wurkc<l  out  a  system 
of  philosophy  which  reconeileB  all  the  facts  of 
physiology  nn<l  iwyebology,  it  Rhtnild  be  care- 
fully <iigDsted  and  arrnuKed  before  buing  placed 
before  tlie  world,  and  lUea  its  acceplaiice  will 
largely  depend  upon  a  style  which  attracts,  anil 
a  confldeiit  power  of  persuasion  whieh  con- 
vinec-H. 

Tbe  plan  laid  down  by  the  HoUlern  in  the 
preface  to  tbeir  '  Klemenls  of  zoology "  is  excel- 
lent. Each  branch,  class,  and  order  is  to  be 
plainly  defined,  and  its  dilferenw  from  preced- 
ing ones  shown.  Available  examples  arc  to 
be  diosen,  and  the  elitdent  encouraged  to  per- 
aonul  investigation.  The  s])ecimGiia  deacribed 
are.  as  far  as  possible,  available.  But  the  first 
promise  is  almost  entirely  disregarded.  In- 
deed, the  author  seems  to  have  audi  a  fear  of 
c-liusifiealion .  that  the  book  is  n  ninsH  of  facts. 
without  any  apparent  8Y»tem  of  urLangenicnt. 


The  descriptions  of  the  lower  inrcrtebratc 
da»ses  are  so  meagre  and  unsnttafaetory.  that 
it  !.<  Hcinvtimcs  impossible  to  tell  «.\aclly  what 
group  is  intended  without  reference  to  the 
lieiiiling  of  Ihe  section,  or  to  the  cuts,  wbidi 
are  generally  excellent.  Much  less  eoiild  the 
average  ftlitdenl  take  any  gi^'cn  normal  speci- 
men, and,  by  reference  to  the  text.  locate  it  in 
its  proper  class,  and  find  there  a  clear  descrip- 
tion of  ita  nnatomical  stniettire.  Why  do 
nearly  nil  our  olemcnlnrv  text-books  devote 
fi-om  a  third  to  a  fourth  of  their  space  to 
mammals  and  hinU.  to  tbc  neglect  of  more 
avaibiiilc,  but  rather  less  fnmiliar  grouiis  (t-.g., 
inseeu),  which  would  fnnii^b  an  ineshautilible 
mine  of  material  eiisily  accessible  to  the  ntit- 
dcnl's  iuvcsCigalioQ?  Tbc  notes  uu  the  eco- 
nomic iiu]3ortaneo  of  different  groups  form  a 
new  and  interesting  feature;  and  the  bibliog- 
nipby  is  c.\ccl1i-nl,  in  referring  nlmoiit  allo- 
gether  to  works  which  should  be  within  reach 
of  every  teacher  aud  student. 


J^OTES  AND  NEWS. 

It  is  announced  thai  n  forlous  revolt  agalntt  lbs 
TiirklKh  iMiwcr  Um  arbcn  in  Muroecn.  Six  provinces. 
orcnri(i-ili'riii"il  Iioilio*  of  ]<'>iiiil>iinn,  aru  iinpllraiMl. 
Tlie  slliiatlon  is  praw.  flioiig'i  tiidi  mMti^nt  «re 
not  rnpijly  dUpi)»rd  of  in  tlial  c<iiiiitry.  i'raclli^all^, 
all  that  pan  butwcuii  llio  titb  atiiI  TiU  tlcarcca  of 
woBl  longiiailo  frain  Paris  [«  loday  iiidcp^iid^nl  of 
th(i  nultjin;  and  the  Bernhcr.  indomitable  and  fero- 
cloiu.  hai'u.  IiDth  in  Uie  norili  and  jtouUi.  rerolled 
agaliisi  an  auiliorlly  to  whlcli,  Uy  Iho  waj,  Uiny  were 
never  entirely  submioklTe.  Part  of  ibis  iritw  sro 
nii>iintain<wrB.IEItflllieKHt)yte»;  Ihsrest.fqually  ReiTe 
uomad*.  Ti>(t<>ther  tli*y  ran  muster  twenty  or  thirty 
lliousnnd  rlDi-'^  in  w.ir-tline.  UDroi;:^n  for  *  long  tiin<) 
bni  cniitHined  three  lan^e  rcglona  wlikli  maintained 
cbcir  indviwndnii'K.  In  thciitiit^irgt  iiiii'e4,unl<r about 
one-IiitK  cbc  sn-adennminnt'-it  Miimcc"  on  the  be»t 
inxpii  baa  ackii<>w1irdgeil  tbc  temporal  ituiliorityof  Ihv 
Kullnii.  TbB  Ileiiiber,  mureo»*r,  aie  llie  pllents  and 
rpttSimi*  iidlirrrnt*  of  tin-  |irtiie«ly  family  of  i»lielk 
Walad  SIdl  nt  Algeria,  wlioM>  liuad,  Imig  rejident  In 
t'uri«.  !b  ni>w  Uie  d«(!lan<>l  enemy  of  France,  and  one 
at  th?  fur<>mvt  loldiera  of  the  S^nuuilmi  cuiifrnter- 
tiliy.  Pioni  thcBQritet*,Hiievidcnt  that  Hriouacoa- 
sfi|iii'm-i*s  might  flow  from  chi^  prcwnt  dbiarbancc*. 

^Scrpi-Pitilo  writes  from  live  Misijimb!qiii>  ennM, 
,11  Port  ilocasc.  thai  hv  is  ftbuut  to  lead  an  iniporunt 
si^icntidc  e\i«<liLlon  into  cqiiattfrial  Africa  (or  Portu- 
gal, lie  will  iiui  visit  ihc  Kongo,  u  has  bent  crronc- 
oiialy  reported.  lie  will  be  as-slswd  In  avt/ononilcal 
matters  by  Lieut.  Canlnwi  and  Paul  Mapp  (pboiog- 
mpht-rl,  aliiHidrml  Zulun  armi<il  wiib  aiuilera  ritlH 
i.f  Die  best  Icind,  rtiid  foiiT  tiuudri'd  |M»rIttn.  Hh 
miMiou  i>  to  (Indy  Lhe  cotintry  between  iha  up|Mr 
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Zambesi  tad  tlie  const  south  of  Lsko  Bitn^eolo,  nnd 
it  ii  [a  be  OF  ft  purolj  Mkntlflc*  chAraetnr. 

—  TImi  a«rB)fcn  li»rk  Ccylou  T«poria  thftl  A|<r!l  10, 
ill  latitude  31°  iiorlfi,  loiiKftuilu  71°  vivtvc,  aIi«  nu 
Hlriii'k  by  &  wnter-fi|iniit,  rarryluK  nivaj  inolii  uid 
iDlixtm  in».<tacIo9Ptolliv<lcck,  killing  the  Ant  officer, 
and  •erjouslj  Injuring  Capt.  NewoiaiL  Uurhis  the 
earlj'  part  of  Dii!  iilgliC  two  illsimiit  ihutixIi^r-'Korntii 
croMcil  lh«  iiky.  All  sail  was  (uripd  except  wented 
lower  topMlll.  Xev  midnight  a  low  flauA  n-ui  ob- 
fierveil  about  fire  degrees  ikbore  the  Ii«rizon.  The 
rctiiiiinil^r  ot  the  *ky  vra»  d«Ar.  Thfi  (kip  was  head- 
ing notth-norlli-WMt,  and  a  gentle breeut  waa  liUiwiiiE 
fruRi  BGiiih-nesl.  Suddenly,  tlimugh  Ihc  lUrkrins, 
sonieLhiiig  Lk;a  at  Arst sccnivd 
a  aliiti  was  »reii  <|iiite  near, 
1j  en  r  i  II  B  wuii  -  north  -  west. 
Tht?u  nil  ci'ouclied  lo  the  deck, 
for  a  »-aler-spom  was  clo«o 
Aboard.  The  wind  tlruck  Itio 
how  will)  hiirrk-ai)o  fiirce, 
while  at  llie  wheel  afl  it  be- 
came a  dcait  calm.  Tlie  vritsel 
wiu>  llifiwn  nvrr  to  slarlwiird 
until  Itic  lower  j'anl-armi  al- 
Aost  Couchetl  iliv  water.     Hi>r 

leatl  was  forciid  niiinil  frnin 
north  ■  north  ■  wf«l  in  souLli' 
loulh-enst,  itiid  the  sails  torn 
into  ril>liui>H.  Then,  an  the 
wind  cnmo  round  loitar  board, 
the  uMBcl  rlglil-:)!  and  ^Piil 
OfiT  lojiurt,  iitilii  tlii-  rail  wai 
nnder  water  in  nimixt  >ii  In- 
t.  The  timlii  and  lulzieii 
iUBsU  were  wUlpjied  ma  of 
ber,    and    lh»    nn-n    thrown 

,croM  the  dccic,  killing  ibe 

iste.  Then  »iidderily  it  l>e- 
$aine  ciilni)  anil  >hi!  rti»acl 
righli'ili  The  ca|>Inii)  Uiiiilts 
It  nil  oecrurrod  wiitilit  iwo  or 
lliree  minutes.  During  the 
litnu  ili<>y  wnt  in  (li<>  Influ- 
ence of  Ike  wster-spoui,  there 
was  a  great  deal  «(  St.  HUno'« 

Iro  on  all  tbe  ironwork  «f  the 
tc«kI. 

—  A  brief  papitr  by  J.  A,  Ocicersitn  of  St.  Louis, 
on  till!  fnrlier  llonds  iif  the  lower  Mfxlsilpp!.  In 
the  Journal  of  the  Asfoeiatlon  of  engineering  iveieties 
tor  Januar;  lait,  and  t  iliseuxiioa  nf  It  liy  R.  E, 
UeMutI).  furniih  luuii!  intitn-ittiig  ilalimiMils  nbnut 
llio  gn'.^t  river.  The  ondiKion  Is  reached  by  the 
firtt-named  author,  thai,  on  aee'^uiit  of  llic  relalion 
thai  uiosl  exist  between  mean  llvod  belglit  and  Iho 
altitude  of  Ihl^  flood  plain.  It !»  poulble  to  concludo 
from  the  eqiulity  uf  lieight  ol  tito  actual  and  long- 
Ittbandoui^d  river-lnuiki  Lliat  there  hut  bee.Ti  no  percejf 
tittle  chaiise  In  llui  mean  flood  halKhl  for  at  liuutl  two 
reiiturles,  and  heni.-e  that  the  cuitlng-anay  ot  our 
toresLi  has  not  yet  bad  a  pereepilble  efleel  In  the 
rtglau!  of  tlio  rivci-.    Tha  aeeoiid  author  justly  r«- 


maricE  that  the  exc>cptlonal  flnod*  may  now  b«  higher 
than  fi>nii«rly  wllliout  Mgniflcanilf  affecting  tb« 
mean  heiKht  of  SooAs.  Tbe  old  river-banks  allniled 
to  are  now  Ken  enclosing  tlie  i:rvi>cenl-i>hap(Ml  lakes. 
H>  cbarocterlstic  of  riven  Ihat  shift  thetr  course  iu 
alluvial  plains;  and  these  are  w«ll  tlluslraled  In  a 
plate,  iM-ra  copiml  In  jujt  |  the  main  itreaui  i*  left  utk- 
shailetl).  eonilruetad  fmiu  nia»us<cript  magu  of  the 
government  sun-ey«  of  ISSS  and  18;^  of  which  we 
are  glad  to  baee  even  this  small  giimpie.  Lake 
Bruin  WM  cut  off  before  lb«  river  was  kn^wn  to 
navigators;  Lake  St.  Joseph  wasaiianiloncd  protgibly 
beture  1700,  and  in  the  diaiige  tbe  rtver-coursc  wna 
shoTteneil  twenty  niltv  or  mure;  ralmyrx  Lake  waa 
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lup  or  out  EirsB  tana  j^uisa  rwi  atuisstm  atvn. 


formed  by  the  r>aTts  nit-uff  in  IIWI;  It  Is  nineteen 
mlli^s  around,  whilo  the  neck  was  less  tban  a  mile 
wide.  Tbe  slope  of  the  flnod  plain  nway  fnxn  the 
immediate  river-banks,  caused  by  the  <iulck  deposit 
of  much  sedlrtient  naar  Uie  main  channel  daring 
overllowB.  Is  MMnetimoa  rery  marked.  It  generally 
givea  a  lateral  deKenl  of  from  ono  to  ten  feet  In  a 
mile,  anil  in  an  UKlT«m«  case  tite  fall  was  18  feet  in 
floT.  The  blulla cncloslnK  tlie  river-lwttotu  are  tbowii 
ou  ibe  eail.  but  nro  not  Included  on  the  west. 

—  In  the  reiMrt  of  ihc  International  commlillon  of 
the  Sum  CMial,  »«y«  the  KUrtrienl  rrrieic.  attention 
is  drawn  to  tbe  Important  ^lumtiuu  of  nl^hl  iiavl^a* 
tlon  in  tlie  canal  by  means  of  tlm  viectrii:  liglit.  This 
aiibject  la  said  to  be  under  serious  consldaraUon,  «x- 
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perimenU  buying  been  mtKld  wlLh  tlie  e1«clrlc  light 
bclwcen  Suvs  anil  Isiiuiitla.  Itul  ll  liuppeau-il.  uiifur- 
tuiiately,  llinl  a  briglit  miion  niu  Btiinlnc  on  ibe 
ulcht  when  Xhr.K.  eipcrlmcuts  were  madn^.  Llic  re- 
sult being  Ihnt  llie  eDecc  ol  Uic  electric  liglil  urns 
l«Wened. 

—  Capt.  W.  IT.  nill  reporu.  iLat  while  on  board 
till'  scliooner  ]{)U:tbL>Lh,  t>otind  (rem  N*w  York  to 
Newbern,  X.C,  Im  m*l  wJlh  \  heavy  Rftlc  off  Hat- 
uras,  u'itnl  nonli-^iuii,  hctvy  sea,  IJ«<.-ouIi1  iio[ck«r 
lite  Diamonil,  ami  liad  to  sctiil  IliroiiKti  IlatUnu 
SIoukIi.  Tbti  M^a  buanleil  the  vww:!,  biiiI  took  ihc 
bulwarks  jiway.  F(;nrlii|[  (or  the  vcaicl's  tafoiy.  oil 
WM  ptiuicd  orer  Ihc  stern,  a  Uule  ai  A  Ume.  rrom 
an  ordlnHTy  stone  Jug.  Tlii«  at  onee  imouibMl  tliv 
lea's  Bur(aa>,  making  It  pnrtnkn  of  the  nalnro  of  a 
fraund-iviill ;  aiid  the  £llxahplh  went  in  without 
tlii|>pmg  any  nrnre  was,  A  brtg,  seeing  the  smooth 
water  asl#Tti  of  tliid  vMsel,  >l«ere<l  for  her  nuke,  and 
rao  throDiili  under  clore-recfud  toptalli,  keeping  la 
the  sni<Kilh  water. 

—  A  auiuiiiary  of  obvervat lorn  on  rarthi|iinkc  plic- 
iKimriia  matte  In  Tnsmania,  during  I8S.t  and  18M,  b^ 
Cottimamkr  Shorit  of  Ilobart,  records  a  greiit  num- 
ber uf  nioderaie  abocki  during  theie  years,  although 
[liey  liad  been  very  rare  tMruru.  \<>arly  mm  liuitdreJ 
diaLurbftnc-«>  wvro  fult  at  SL  Mary's  In  February, 
1884 :  and  over  one  ihoiisAnd  har«  b#en  noted  at 
Oould't  Country  tinoe  April  18,  IS^,  when  the  first 
slj'ick  WAS  felt  Ihcre.  TIicm  fniall  carlhquaki's  are 
■cldoui  fait  outside  of  the  norih-eastcin  pArt  of  Tas- 
niaiila;  and  their  origin  seeius  to  be  a  hundred  or 
moru  miles  imt.  to  sea,  ni;ar  tht!  bunler  of  the  Avsp 
waters  which  i«parat«  Australia  from  N«w  Zealand. 

—  The  Liiiiiean  society  of  New  South  Wales  agalu 
otfi'ia  a  [iriu!  of  onu  hundml  |>uuiid*  for  ihii  bt'St 
esgay  on  the  IKc-history  of  the  barllliis  of  Ifphold- 
fevw.  The  essay  must  be  based  entirely  on  original 
research,  the  dctnili  of  which,  ami  of  Iho  mclboda 
employed,  are  Va  bn  fully  explained;  to  he  dullverad 
before  Dec.  31, 1S35. 

—  Mr.  C.  B.  Orcutt  of  San  Diego,  Cal.,  proposes  to 
publ[*h  from  that  place  a  small  ijitsrlerly  jniirnivl  dc- 
TOtsd  to  the  study  of  shells,  cnistncca.  and  rsidlateis. 
In  the  interest  of  studrnia  and  collectors  of  tlio  »aiiie, 

— TIjc  Soard  of  tnintrr-i  of  Indl.-ina  untvcrslty 
selscted  Trot.  Jolin  U.  Coulter  of  Wabash  college, 
and  editor  of  tho  iJotuufcal  gaxttte,  to  1111  ilie  cluiir  of 
hoinny  In  that  Insiltutiou;  but  it  ia  undnrslood  ho 
baa  dt«clin€cl  lt«  poallion. 

—  Ill  Speaking  of  the  croalon  of  big  guns,  CapL 
Nobl«  rfteentlj  explained  to  a  rrprui'ntaiirf  of  th« 
PaU-mall  hudiiH  that  ih«  latest  era  In  guninaking 
dated  l;ack  to  1^77.  Tlio  great  advance  then  made 
ivaulicd  directly  fniin  experimi^iits  with  powder.  We 
scopiK-datonce  from  ^vtocili<'S  of  Of  teen  biindnd  feet 
to  I  be  present  velocities  of  from  two  thousand  feet 
to  iwviiiy-three  hundred  feet  persecoiiil.  The  ri-ry 
high  chnrtces  now  rniiilujed  (eight  hundri'il  and 
thirty  pounds  of  pnwilfrhave  been  tin'd  in  n  single 
charge  from  a  hundrad-ton  gun,  and  three  handled 


pounds  from  a  gun  not  qiiHo  twcnly-JTe  tons  In 
wciijht),  and  iha  relallvely  very  long  lime  during 
which  the  high  pressure  and  the  temperature  of  tb* 
explosion  are  cuniiiiued.  have  aggravat«ii  to  a  v<iry 
aeriuu*  eslcHi  tlie  evils  due  to  ^rtiBlon,  and  Lho  eon- 
■«<|u«nt  ra|>UI  wear  of  the  bores  of  ^ns.  Al  lite 
moment  of  explosion  the  surfaces  of  tli«  guna  in 
the  ikiiilt5  of  thf  charge  are  Id  a  slate  o(  fualoo. 
'i'lie  healed  ga»cs  passing  uver  these  fused  sutfacea 
at  a  high  velocity  ami  ]>reeaure,  absolutely  n-more 
thai  surface,  sod  give  rise  to  that  oroslon  which  Is  so 
srriinia  nu  evil  In  kuii*  when  large  cttargea  are  ent- 
ployed.  All  guns  are  now  made  with  a  lilting,  which 
is  taken  out  when  ll  has  been  crodcil :  the  operation 
may  occujiy  (rtnii  two  to  thrmt  months.  The  buo- 
dmd-anii-tcn  gtm  «i>\ili1  not  he  fired,  wllh  a  full  hftU 
luring  charge  fnhie  hundred  pounds  of  powder), 
mere  tlian  a  himdrcd  and  fifty  ruunds;  but  it  will 
6re  an  almost  indefinite  nmnher  of  samlicr  charges 
(»ay,  two-ihiriis  ot  the  full  charge),  wilhout  vet; 
serious  itijuiy  re^uititig. 

—  Mit.-wra.  J.  ilo  [Irctlcs  nnci  P.  LnMhanne-Cour- 
K-Rc  left  liucnos  Ayrcs  In  January  with  the  intention 
of  traversing  the  Urand  tliaco  ai  Its  B^vaCeBt  Imtiullli 
from  Corrit^iite*  to  C'amielaria.  Persuaded  that  Itio 
misfortuiieu  of  previous  explorers  were  due  to  the 
presence  with  tlietn  of  a  force  so  large  a  lit  excite 
(he  suapieiuns  of  the  Indlaus,  thus  hiini;iiig  on  active 
hostilities,  llicK  travellers  propose  to  make  the  Jour- 
oey,  accouiyanlcd  only  by  two  Indian  aerranta. 

—  Victor  Gtraud,  harlng  reached  I'aris  on  hia  r«- 
turn  from  c.-mriil  Africa,  wo*  rweivcd  with  cV/ut  hy  a 
depuiatluu  from  the  Sucitflj  de  geographic;  and  It  is 
antiouiiced,  that,  In  recugnitioii  of  the  energy,  per- 
Mvermire,  and  courogtt  with  wlticb  li'i;  pursue<l  his 
eaplorationt,  the  Ministry  of  marine  have  propuMd 
him  for  tlie  cross  of  the  Legion  of  boiior. 

—  We  have  received  three  pamphlebi  by  Dr.  Rollln 
R  Oirgij  of  nufTHlu,  entitled  '  l)i|>ltllierin  and  t>act4^ 
ria,'  'Professor  Pasteur's  experiments,  bacteria  iu 
vurloiia  diseases,'  and  'The  jr«velallons  of  fibrin.* 
They  einbuily  the  rviiuhi  cf  (he  writer's  so-called 
scientific  eapi^rimenls  upon  Hbrinc,  of  which  niat<irjal 
hi-  finds  all  fom)»  of  bucterta  to  be  composed.  InoA' 
luudi  as  he  give*  no  reoaon  to  suppose  thai  nitj 
proper  mellmdi  of  slcrllixation  were  emi>loyed,  aad 
displays  his  Ignorance  of  the  fact  that  distilled  water 
may  be  full  of  nileru-ur^nnitint,  it  duei  nut  seem 
posiihle  ihni  thf«t-  piipets  will  cumniand  mucli  atten- 
tion. Inde*'d,  uusuch  work  Is  worthy  of  crillelsin; 
fur  the  day  lias  passed  when  tlie  pathogenic  proper- 
tie*  of  l>flcl4~rin,  a»  such,  ctin  he.  di>piited,  except  as 
the  result  ul  ilii:  uioet  careful  labor  by  experts  m  all 
ibv  iiiethiids  uf  luanipulalioii. 

—  In  the  article  on  '  Koadi  from  I»dia  to  eontral 
A-ila,'  ill  our  \m\  I«*u«,  lit  tlio  third  line  of  llio  third 
panigraph,  second  culuuin  uf  p.  Stfl,  'uoriJieni' 
sboiildreiul  'southern;'  and  iu  the  Aral  line  of  the 
fourth  i>ariigru|i)i.  Ill  the  same  column, '  lothe  auulli* 
sliouUl  ivftd  *  Lii  the  norlh.'  In  the  next  to  Uie  last 
line  in  tbe  Unit  column  of  the  fulluwUig  page,  'ISSf 
should  he  '  XtAV.' 
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COMMENT  AND  CRITICISM. 

It  may  sfiT  BK  Asuas  U)  rumiiid  a  corre- 
spoiidciil  iu  Lu-ilay')t  iit8ii«  tlint  llir  argtinienla 
wiiich  be  iisch  Io  «i1iow  the  (it-uiiliiLr  litne»it 
of  Ctjl.  Coloraao  for  the  position  yf  eommift- 
sloncr  of  ngrU'iilture.  froiild,  witli  vurv  Kli;rlil 
changes,  show  him  to  hv  i]iialltk'tl  to  not  n» 
director  of  iLv  geological  survey,  rtr  supcr- 
atcndont  of  IIir  ccn»iix.  or.  in  fud,  fur  iiiiy 
"executive  position.  The  work  of  llii-  4k-|Mirt- 
moivt  of  ngrioiilture  U  Inrgoly  scicniitii;  work  ; 
and,  as  n-<!  tmd  uccnxiuu  to  point  out  in  the 
reinurkii  Lo  whicb  our  coneapontieDt  takes 
exception,  the  pro|)cr  and  cBVotivti  direction 
[Of  suuli  work  rc(|uirc.t  somctbing  more  than 
'  ordintiry  executive  ami  busiuess  ability.  '*  Tlie 
ability  to  disiiiiguish  and  rcoommeiul  vrlmt  is 
bear,  to  discover  nnd  make  iisc  of  tbi;  nbililj 
of  spetinliats,"  implies  a  thorough  knowledge 
of  what  hft4  already  been  done,  stid  of  tlic 
di^tinguiahing  quniities  of  the  'best,'  an  nc- 
quaintaiicu  vrilh  8i)eci»li»>ts,  -^iid  a  ca|uil)ilit.v  of 
judging  of  the  merit  of  their  work.  »iit-h  iia 
only  a  *  lechnical  expert '  can  possess.  A  man 
who,  without  8[>eciHl  RcientiQc  attain  men  ts, 
uiidci'tiikes  to  ilireel  llie  work  of  .srieutiflc 
ftlHicialUiUi,  must  inevllably  ^tamt  iiuicU  in  the 
same  jiosition  aa  the  typical  fine  lady  who  is 
Ihe  slave  of  her  domestics.  Hi;  may  irriUite 
«nd  hinder  by  iil-juilged  iiiUTfereuec.  or  he 
may  leave  matterv  to  take  their  own  conrse,  as 
hns  UBuaJiy  Iuh-h  done;  hut  nny  broud,  wcli- 
plutincd  policy  is  pmctiiaiUy  out  of  the  ques- 
tion. 

A  further  im|>orlaut  oonsideration  is  thnt 
there  ia  a  large  and  increasing  number  of 
Agrieullural  colleges  and  experiment-Btatluns 
deTowd  more  or  lens  i-xclimivety  to  scieutiSc 
Ltnvestigations  for  the  benefit  of  agriculture. 
The  I^nitfd-.KUitee  department  of  agriculture 
No.m.-iw. 


nhould  be  ili«  natural  centre  and  regulator 
of  this  work,  giving  it  a  general  unity,  ood 
preventing  uoneocssary  duplication  of  experi- 
nieat*.  Moreorer,  it  w  propo»cd  to  ftdd  to 
these,  in  the  several  atates.  so-caUed  '  national 
ex|M>riinent-8tntious,'  in  Ibo  conduct  of  which 
the  commissioner  of  agriculture  shall  hare  at 
Ic&at  an  advisory*  power.  It  may  be  set  down 
as  certain,  however,  that  the  men  who  arc 
oondueting  this  experimental  work,  many  of 
them  eminent  In  thL-ir  prufoMiun,  will  pay 
small  beed  to  the  advice  of  any  commissioner 
whom  they  cannot  respect  as  at  least  their 
equal  in  geientifio  nttninments.  Wc  do  not 
wish  lo  be  reganied  as  unfriendly  to  Col. 
Coleman.  Jitdgitl  l>T  the  previous  history  and 
[ircsent  etanding  of  the  department,  the  ap- 
pointment is  an  exeellent  ont?.  What  we 
desire  to  si>e  is  «  new  ayat^^m,  mid  only  neeoii- 
darily,  and  as  a  result  of  that,  a  new  man. 


Dr.  AnoLV  ntioNXt;,  ilirector  of  the  rcal- 
gjmnsfiium  at  Trier,  hati  lately  publishetl  an 
eUborate  paper  on  the  place  of  geogmphy  as 
a  snenL-e  and  in  the  school.  While  certain 
parts  of  It  seem  to  U3  somewhat  viaionary.  — 
such  as  the  forinution  of  an  inlcmntiounl 
academy  of  geography,  the  eetabttshraeut  of 
professorships  of  geography  In  nil  universities, 
and  the  adoption  of  nn  initial  meridian  in  20° 
west  longitude,  —  the  greater  share  contains 
suggestions  that  an;  nt  \eiuA  valuable  an^I  prac- 
tical, even  if  not  altogether  novel.  Certainty 
there  is  much  need  of  iinytrovejncnt  in  geo- 
graphic instruction,  iw  we  have  already  point- 
ed out.  There  is  bo  general  uii  agreomcut  on 
this  subject,  that  what  we  need  uow  ia  not  ao 
mueli  a  <Ii9ciission  of  what  changes  to  make, 
OS  how  to  get  the  money  for  making  them. 
Good  maps  and  models,  illustrations  and 
spprimenn,  as  wull  as  expensively  taught  nod 
far- travelled  teachers,  arc  llie  first  noods,  but 
where  do  we  find  school  committees  ready  to 
supply  them  ? 
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Amokg  Tiut  vruNuucKt'L  ucliievtfnieots  of 
DDodern  explorers  should  be  placetl  on  record 
tbfl  bistory  of  Itio  sucocsBful  (!?cp<<(litioii  of 
C«pt.  Willard  (rlozier  in  suarcli  of  ih^  iilU- 
mate  source  of  tbe  Missi^aippi  River.  Tins 
daring  explor«r,  at  the  bes<l  of  a  lurge  ami 
well-equipped  purty,  pen*tr«t«?el  th«  uiilroiiden 
wiUlcnieaa  of  ccntrnl  MiiiiieiiOla.  aikI  rcnched 
lAker  Itasca,  whlclt  has  »o  long  been  rrgur<li;il 
as  the  auiii'ce  of  tbe  great  river.  Not  content 
TTitli  lliU  achievement,  Le  plunged  boldly  into 
tbe  forest,  iind  siieet^edal,  nfltr  grout  cxf^rtions, 
in  forcing  hig  wny  three  miles  farther  south- 
ward, where  hi*  cnuic  to  a  ttecontl  lake,  alao 
ilnitned  try  the  MisAJsAippi,  auc)  forming,  as  lie 
stales,  its  uttermost  head.  To  this  Inko  be 
gives  bid  own  onmc,  Uinl  the  fume  of  his 
nchiffvtiment  may  be  perpetnaletl.  It  is  per- 
haps unrorlunate,  thill,  as  this  whole  region 
was  sccliomai'd  by  the  general  laml-olHce  sev- 
eral y«are  previously,  lines  having  been  ran  at 
every  mile,  a  prior  claim  to  this  grpat  discov- 
ery may  ari»«.  In  any  t-ase.  howevur,  tbe 
namus  of  Capt.  Gliwier  aud  John  Phenix  as 
usploi-ers  will  go  down  to  posterity  «idc  by 
side. 


LETTERS   TO   THE   ED/TOR. 

virUtr'i  vmtf  it  in  olliitm  tr-fHtrrd  a*  prvij  of  good /aUh. 

Ths  nBwr  commisBiouer  of  agtloultuie. 

In  your  notit-e.  April  11',  of  Ilie  uppointintrat  o(  Col 
Coleninti  la  lie  commlaKlonc r  of  af;rlciillur«,  you  com- 
iDcnd  Ihe  suteciiftti  l>ccjtui>o  of  hi*  "kn«wl«(Ig«  of 
praclicol  •^riculliKv,  nntl  his  expprir-nni  of  m«n  and 
ajfain,'*  and  Ititlinvtiy  rutiiti-itiii  It  bcriiuu'  lin  tlvu* 
not  hiLVc  ''aiir  •[■ediii  ur  iiiliinxt«  aciiiialntaiic^  wiUi 
tlie  iclfncc  ai  «BriciiIlure;"  jour  Me»  iii^fitihiK  l» 
bo  ibBl  ibe  RKricuIluriil  Jepartiiieiii  sliould  Im  urniaii- 
ixfldiu  k'tcieiitlflc  burMn,  wUli  ».  t«clinicul  expert 
at  lu  head.' 

Col.  Coleman  Iim  one  additlnna]  (|iialiBcatloD,  In 
whteli  lie  diflen  from  all  ^rrvlous  comniisxionrrs: 
lie  \>  without  a  pet  hubby.  HI*  course  will  br  U) 
e1evat«  tbe  work  of  the  bunau  from  tbe  adrocsicj  of 
some  lingk  tlieory,  to  tlie  develofunent  oi  what  ii 
l>»st  In  a  variety  of  ih^orie*.  atitl  tli«  siJaptatlon  of 
tbsl  b«it  to  tliQ  prieUmI  work  ul  ilie  agrleiillnrlai. 
To  carrj  out  >ucb  a  ruiirse.  It  In  not  iieceM^ry  that 
Iho  bcnil  of  the  bun-aii  bliouM  Ixt  &  'iei'liiili.-itl  ea- 
Mirt:'  indeed,  It  \t  b«itt.'r  Hut  liu  )>)i"uM  not  be. 
TMhtiic*]  e»i>erl«  in  utic  or  iwo  or  lIi(*o  bratichrs 
ibf  jtclciitlflc  agriciiliiiro  am,  aa  n  riili-,  lb"»i'  yi'inlr. 
meii  who  hare  brc*  in  Ilirir  b<iiin«t*.  and  i>e<-ui  in  Ih- 
ini-'apable  of  rikIi  uiilvrnal  caulrol  as  uubIii  ui  he  n> 

fuired :  and  rxpiirin  in  all  brauctiea  caiiiiut  lie  funnil. 
t  ODQ  hare  tfa«  ability  to  dlbtiagulah  aud  recauuuend 


wliat  ii  bcist,  to  dtNcnrer  and  ni»ke  um)  nf  the  ability 
of  R|»«ilali«ui,  to  rcslrnbi  Mtc  cllRjMiiiiliun  In  any  un« 
dejiartRic^nt  of  hi*  ite'tPf'l  work  l"  override  or  IwlitUn 
the  nai,  lliai  one  In  I  lie  pemon  Ut  liHTi-  iharsr  aa  ihc 
gcncnU  head.  Such  it  imduii  I>  Col.  Columuu.  Uia 
Bxppriwicv  of  lueii  aii'f  iiffalM,  itnd  tbe  gvnvral  ap- 
preciation of  hl4  fitness  tn  tbe  eouijltlongyoa  pointed 
out.  by  all  cUases  of  men,  prorp  thfl  wisdom  ot  tbe 
seieeilou. 

VVbcn  tlic  bureau  is  to  be  propcrij  orsanizcd  as  a 
■cicntiiic  one,  will  bo  after  tlic  ^i-calicd  agricultural 
collegns,  founded  at  «o  enotmoua  an  «x;»ens6  by  ibe 
Eennral  jpjvernnient,  tliall  have  ttone  what  they  were 
riilrnili'd  in  do.  —raise  up  young  men  nod  women, 
Rni,  ti)  AW  spi>re<:iuiion  of  wbat  scientific  agriculture 
ii  i-it|>nbi«;  and,  seconil.  to  an  educational  ablHiy  (o 
pursue  and  appty  It.  Until  Ihc  oM  nit*  >.tv  amtn- 
doned  by  men  eapnlilc  of  nndurwtanding  tho  benvfll 
of  a  new-  and  WBll-maiic  roml.  »uch  men  La  Ixi  those 
who  are  practical  worlciT*  iht-niwiviw,  tlier*  will  be 
no  uie  of  attemplinu  science  In  a  pl^cl^  tlie  pnivincc 
of  which  Is  rcafly  imly  the  eullal.ion,  .vlectinn,  and 
diffusion  of  lucb  knowledge  a*  van  be  ua«(l  in  lbs 
j^raiiual  development  of  all  tbe  reiourcea  of  the  coun- 
try. Wlieij  tbe  work  of  rach  an  education  Is  tie^iu 
at  tbe  right  end.  It  will  linve  lis  natural  Mquonce  In 
a  Ul^ber  gradation  «f  the  work  of  the  bead  o(  the 
agricultural  bureau,  if  any  thing  higher  than  that 
which  will  b«  nccomplbhi^il  by  tlic  nrw  oommiiMi finer 
is  nandtid.  .4no.  ¥.  Uahvey. 

EU.  I.uiili,  A|>ril  Ilk. 

Auroras. 

Various  speculations  are  niPt  with  from  lime  to 
time  as  lu  tue  extent  of  any  Indhidiinl  display  oif 
an  aurora.  A  iironilnent  Fri>iicb  wrlier  has  recent* 
\y  attempted  to  shnw  Ihrtt  auroras  arc  not  widely 
oxtcndod,  and  has  instanrcd  tbe  case  of  the  most 
brilliant  aurora  of  modem  tim<:9  at  llniSMiI»,  Belgi- 
um, 'riiix  phenomenon  occurred  on  Feb.  4,  I9i9; 
and  liie  wrilor  emiiiiiiatu-*  Ui«  fiiut  that  it  was  not 
neen  at  liudtliaali.  (>reeniand.  Metean>lagical  utuar^ 
vationi  at  the  latter  place  for  ihit  date  are  nM  scce^ 
sibte;  but  iltcrc  N  liitiv  doubt  that,  if  there  neie  sucli, 
it  would  Ik'  found  i!ut  the  slty  was  clouded*  thus  |i>r«* 
TAnling  thi;  .ipprArancs.  M  all  events,  tile  abeerva- 
tlonx  nindi-  mi  the  Amirican  polar  steamer  Polaris, 
which  winti^rrd  .tboul  four  lutiidrt^l  miles  north  Of 
Oiidlhsnh,  tihun'  itir  rnnfit  lirilllant  nnriira  of  tho 
winter  uii  Fvb.  4.  The  Mine  aurora  was  >ocn 
throiij^liout  tbe  iiortlirrn  United  States. 

When  we  consiih^r,  tlinl.  as  iliown  liy  I'rofassor 
Loomlfi.  rinrln^  a  miixlmiim  period  of  suiupoia  Ibere 
are  also  tbe  grcaieit  iiuml>er  ut  auroras,  and  tbat 
griuit  solar  ouibiirttn  are  followed  or  aocotupaoled 
by  masnctic  stonnt  and  brillinnt  anroriU  phenomena, 
we  are  Ud  to  the  vii-w  that  tlt<^  e\t\*«  of  tho  latter 
may  he  tuperierrestrlal.  acting  elihvr  direeUy  or  indl- 
rceily  ihroufih  Induced  earth-eurrenta. 

It  would  teem  as  Uiougb  all  auroras  are  a  nianifvs- 
tatloii  uf  cosmic  cuerry*  and  Uiai  their  extent  and 
brilliancy  are  bmilod  by  llie  amount  of  enertr,  bf 
tbovApnr  In  lbs  sir.  by  tbe  tempeirature,  etet^Pro- 
feutor  I.em*trr>in  in  Fliilnnd  obtained  a  simulation  of 
tlko  aurora  by  artinclal  meanit  dtirinicone  winter;  but 
during  tbti  next  winter,  which  was  b,irrcn  of  In-llllant 
Bunrras,  biith  he  and  I'rufi:»v>r 'I'mniboll,  the  latter 
In  IcoUiid,  fitikil  tti  tbin.  It  may  be  that  tbe  flrat 
Buei-ess  w:is  owing  us  much  to  e a rtli -currents,  <a  a 
i-ondensailou  of  stmospherlc  electricity,  as  to  th* 
artificial  means  employed. 

Tbe  question  nf  the  soumt  of  the  electridtj  of 
au  aurora  Is  an  important  dim  in  meleoraJogj;  and 
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Ibe  (act  that  lliu*  far  all  atlflmptfl  at  cniin««tlng 
auroral  plieriAmviin  dirvctl;  \rit1i  mfliiornl'igtoitl  liave 
fiillMl,  ef»ei  itiT  Lo  %\wr  n  (riiiiiiic  racli<-r  Uiaii  a  (nrri-it- 
trUl  origin  for  tlii^  aunini.  II.  A.  11. 

An  «xtluot  bydroid. 

Wlie(li«r  Shakspeare  mu  tlie  tlmt  to  giv*  ci(>rM- 
»inri  to  tlio  Idea  of  'Siwiuohs  lii  noiief,"  Uie  writer 
ol  tbia  tioiicc  is  not  ecliolarly  viioujeIi  to  answer. 
StPOBjily  imprcMcd  by  many  (Uim-iistralluiia  of  lis 
truth,  it  i*  111  iio  »piril  of  <lnCrAcli(>ii  thai  lie  venliirca 
tlic  opinion  Uiai  tli»  )ii«pirprl  banl  i^nili)  iini  hare 
appredal«0  tlin  siiiiuSL-^ktiei^  »r  liU  tlrcr.iralioii,  if  wo 
take  Into  coiiMiilrniiiitri  «li»l  llirar'  ncrmon*  hare 
iliicp  r«vcftlpJ  to  iiA  of  lilt?  jiosl  history  of  ilii-  world, 
Tlii>  i-ockii  hive  pioivd  t'j  lie  voIiiiuv>*  of  tlie  wont 
convitii-inp  ncrmon*,  and  p»i>ry  pehbl*  iiat  a  ttory 
tlial  tuny  (h'  r.-;nl.  Siicii  a  pclilile.  the  siibjKl  of  tlii^ 
pr««riit  riimriitiTilralion.  was  neni  lo  llie  writer  bjr  * 
grratly  i^mct'iikiI  filKud,  iltr  well-known  nalurnfikt 
ikiiil  pliikiloKlsl,  I'rof.  Bnniiicl  ^.  lUMrtnnii.  shortly 
before  bl*  (leatli.  It  n-.i!i  pichird  up  in  Lvbaooo  cuun- 
\y.  P»nii.,  bill  exactly  at  what  locality 
1  fftllvd  to  iiii]iilr«.  It  It  tin  irr^giilar 
rcctniiEiilar  ptccr  of  nunnzlie.  alioiil  an 
Iticb  antt  A  qimrtcr  in  two  dlarucicr». 
and  lialf  nil  inch  in  the  third  dlamclcr. 
!t  haa  Mveral  c«nohoiitnl  fmcLurcn,  i» 
water- rolled,  wiili  rouiidiMJ  ttiXget,  ami 
titiooth.  It  l«  dirty  white.  i^iaquG, 
lioniojifntoiis.  nnd  of  flinty  leiture. 
KinWdd^d  in  ll,  Rcalirrcd  1i«rc  niiil 
thiTf,  lire  >PHi  •iivfirai  tlmfii  lilll*  fij9- 
tila.  nil  of  thf  wtmc  ^hnrnclf  r,  nnii  w'l^rn 
li'vcl  with  the  *itii)(iih  «iirriiR(>i  uf  Ihv 
pcblil*.  Mrtsi  uf  Mil-  fcnmi]*  liaro  Ihu 
iiiriii  i>(  \  narrow  cDipii-  witli  tK-iit« 
exiremilies.  orhaveihi?  *Iia|><;  of  a  sec- 
tion of  1  lioiible  conven  ktii.  Where 
Uiey  Ptrts^  thi?  *dge«  of  the  pebble,  they 
ffxhitlit  ih*  %nn\9  torm  of  outline  on 
the  conii)(iioiis  surfaces:  fo  that,  if 
IsolaU^i  they  wonid  appear  to  Iw 
actually  leiilicuEar  in  foim.  They  are 
compr.i.'d  of  sninby-ealored  qunrlilt*, 
«ro9it-liarr<'il  with  white,  and  eonlrasi 
consptciioiisly  with  Iheir  matrix.  My 
Am  Impression,  on  HetlDg  the  pebble, 
was,  that  thn  foMlle  were  rhlsopodg, 
related  tii  thtinimmtiliie*;  hut  an  In- 
*|>cction  with  a  lenn  Indicnicd  thnm  raldkbiis* 
prul>abl!,  Eo  be  hydrolili  ntluli^d  to  \hv  rRiWAKrx. 
graptolltev.  and  espedally  lo  Phylltj- 
^ptus.  Tlie  lentleularaccrioiiB  of  the  fossils  goncr- 
alty  range  from  four  to  nine  inIlllni«irL-»  In  lciig;cli  by 
0II9  to  one  and  thre«-eightli«  iiiIlllTn«ires  in  tliiclcnfiu 
at  tb«  middlft.  A*  repmvnKd  in  tUn  mr^otuiunyliig 
fl([iir«,  thr  white  bars  prtixiin;;  Ihe  ihort  iliaineier  of 
thr  IrnlicuUr  *eclii>ii!i  an-  prrHliK'i''iI  by  nliat  auoear  To 
Ite  two  rung  of  vvWi,  iviih  their  bDtiiiinn  a|)plied  lo- 
gvther  iiivraritU,  and  teparatud  bv  u  niedi»[i,  slightly 
undulating  line.  Many  of  the  cell*  are  flaslc-8hap«a, 
with  the  nVcl;  din^otcil  oniw.inl,  .-ini]  rv aching  Ihp  cwn- 
r«t  mTfar*  of  (hi-  f'S*!!.  In  o»h«n  lliv  nef-k  !■  vari- 
ably  shiirirr.  nut)  iu  Mimir  appear*  lo  bv  ubsent,  Iho 
dKTcreiici.-  appiirentty  bcinj;  dependent  on  *«ctiou«  ol 
tbvot^llsnl  ililTvreiil  level*-  In  the  >tieciai«ii  figured, 
the  beaked  cell*  Bp(>ear  aoniewhal  curv-ed  or  retort-like, 
but  III  other  specimens  Ihey  are  <tlralghr.  Ttiebodyof 
the  cdls  iiioslly  PxhlWts  a  niirteiis  of  »nioliy  hue.  while 
the  walls  »(  the  cells  nr*'  while,  ihoiich  not  shnrply 
defined  from  the  nucleus.  The  appearance  secmi  lo 
bit  due  to  the  Interior  of  tli«  eelta  being  oocupied  by 


s  more  translucent  d«poalt  of  silex.  In  several  n( 
the  fossil*  1lk«  the  one  fiviired,  the  number  of  ctlla 
in  each  row  la  about  two  dozen.  The  lenticular  ttt' 
tions  of  tlio  fossils  ar«  not  nil  r<|iially  syniinetrkal 
with  the  one  fijnii^*  some  hnliritic  more  on  one  aide 
than  the  other,  and  a  (cv  hclns  thjckcr  towards  one 
pole  than  the  oilier,  and  lea*  acute  at  the  end.  Two 
specimens,  of  which  ooa  la  eleven  raltllnieires  loue, 
arc  sllehily  coutlrlcted  near  the  tniildie.  and  I'mmc 
like  con  jolrird  p^ra.  Atiolher  specimen,  unlike  the 
oihcri,  eMonds  acro*s  the  paiible  for  almnt  cishlccn 
millimrtriM,  U  of  neATly  urilfonii  wlillh  tliroiii;liont. 
and  i«  broknn  n«ar  tho  iniddTt>.  Onn  I'ltmniiiy  cnrvM 
lal«mlly.  ami  r^nda  In  an  obliisoly  ruunded  luaiiiier: 
the  oiht^r  <'xlr«m!ty  rxtenda  <>blii|uely  in  an  oppoalte 
direction,  lapt-ra  a  short  dlsUnce,  and  is  then  pro- 
loni{«d  to  a  bruken  end. 

From  the  wMi-kiiown  graplolll^t  of  tha  Klnrian 
rock",  our  fowil  diffrrs  c^iperlally  in  lh«  cells  bring 
^inbtKlded  In  a  comtnitn  hnaU  or  matrix,  in  this 
respect  rcscintilineniich  pnlvjriiaai  Crist*tell» In €on»- 
IMuisun  with  riuinat^lla.  The  a-jf:  a(  the  focall  I  am 
unable  to  read  in  the  jiehblr,  though  doabttee*  Others 
mat  b«  able  to  doao.  In  I^bauon  county  the  pro- 
valllnc  rocks  areof  lowerSlIurlana£e:andlt  UpTot>- 
able  the  pebble  pertalna  lo  one  gf  these,  thou  eh  It 
mny  hnvc  UuvcUcd  from  nnolhor  eo^irco.  The  cnaf 
arKr  of  the  foasll  appears  to  b<;  diflctvnt  (ruui  any 
prrvioiialy  indicated;  and  I  would  propoic  to  name  It 
IlAldcniiint  ;»rtmaera,  in  memory  at  tl>e  one  who 
called  oLir  attention  to  this  hiterestlng  repnaeoiatlre 
of  Uie  liydrulda.  JosKru  Leidt. 

Phosphatic  rocks  of  Florida. 

In  my  '  Ki'iwrtoneulbiU'pniduelion  in  Flori<Ia,'  vol. 
Ti.  of  the  (|unrlo  leriea  iif  cenitia  rcpuna.  p.  14  (194), 
there  Is  an  an&tysEa,  !■}-  I>r.  (i.  W.  tinwes,  «t  a  bnlld- 
Ing-stnne  from  Hawlliurne,  AUdiita  county.  This 
rock  contain*  ]Q.(I2%  of  plivSi-buric  aci'l:  and  It  was 
eon«lder>?das  of  ooc^neor  olieocenoage.  like  tb«  rosl 
of  the  limestonwof  ihe  pvnininlA. 

Diirinn  thr  past  winter.  Mr.  L.  C.  Johnion  of  the 
IT.  S.  cetiloKicul  nurvej-  ha»  lircn  colkcLlns  in  Flor- 
ida, anil  bu  tundv  a  Tcr\' important  diacwery.  Be 
flnda  Ihat  the  building  or  chimney  rock  In  sererai  of 
the  oountles  of  the  slate,  aud  probably  wherever  It  b 
found,  like  that  occurring  at  Hawthorne,  is  generally 

Ehosphnlle.  Specimcus  sent  lo  mc  for  examination 
y  Ur.  Johnion,  from  Suwuinec,  Levy,  AInchua.  and 
Marion  counties,  ore  tirongly  phosphaiic,  rarylng  In 
content  of  photphorlc  aciiTfrom  five  to  ten  per  cent. 
Tlie  material  which  coniains  most  pbosplioric  add  la 
a  poroua.  soft  rock,  conalatlng  In  the  main  of  Rralns 
of^ituaru.  with  oeeasionallv  a  iltlle  cai'lmimle  orilmet 
but  sddom  very  much.  In  some  of  the  spcclincsa, 
especially  Ihow  from  near  Waldo,  \ht  toft  friable 
rock  cfmtain*  aniall  nodular  inasKM  i>f  tieariy  pure 

Ehosphaie  of  lline  diucmiiiated  ibninigh  it.  The 
ireeai  of  tlieae  nodules  la  some  two  inches  in  dluBeier. 
By  (he  discovery  of  a  highly  fwsiliferous  bed  near 
Waldo,  Ur.  Johnson  has  beoa  able  lo  fix  the  age  of 
these  phosphatfc  rcclis  ss  miocene  nr  int*r;  anil  this 
ricw  Is  conflnned  by  the  specimens  fniin  Kork  Spring 
In  Orange  county,  collected  by  me  in  ISSI*.  which 
rTofcesor  Anir^lo  Hellprin  deieniiiin-il  from  the  fo»- 
sill  to  he  miocune.  I  have  rtweully  Ic9l<.-<1  all  these 
specimens,  and  find  them,  without  r.tception,  highly 
pno«phaMe. 

From  these  facts,  nnd  otben  presented  In  the  sub- 
joined letter  of  Mr.  Johnson,  it  appears  that  the 
depot  It."  of  miorcnv  age  arc  Kcnernlly  spread  over  the 
Roriila  peninsula,  i(  ludceij  Uiey  arc  not  co-«slen- 
aive  wiih  ttiose  of  the  ollgocene. 
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Thl*  will  iMil  10  a  mmlifintion  of  >ome  of  tlM 
view*  nilvsncpil  iti  my  c«Diut  t«pon  above  refnreil 
'JO,  ci):ic'«rtijiii;  Uii!  ii.iit  geoloslnil  history  of  Uie  pe- 
niiiAuU,  tiitil  i\\c.  wi^m  iit  ibe  high  Iminmucka;  for 
tli«M  liumcDudca,  ill  part  At  !«-»£(.  aru  jiroducod  by 
lh«  action  of  llic  imorcuc  pliospliatic  1lnio«Uin«,  and 
not  th«  oUiioeene.  upon  llio  pruvnlllny  samty  *>ii1iu 

And.  «iiii)lAf1y.  tlm  miioli  wiilcr  ilimribulifni  of  tbrae 
mioccne  rocVs  iinivrs  ihstt  it  niiifli  l&rKur  (irminrtiou 
of  ttui  peafninl'i  wn--^  'iiilitruTK'^d  uficr  the  iiliiiuveiie 
p«riw]  tlian  1  kt  uiic  tiuie  aupimsed. 

W«  b1i>1I  look  wUli  t1i0  Tprygr«nt««t  Int^re^t  for 
the  resullf  of  Mr.  Jobnson'n  iDvetilgniliinx  of  the 
rocka  of  Ihe  ttesteni  <.-oMl  of  Florida,  In  Ilem&iidn 
and  Qillsboruugh  couiuIm. 

I  may  add  Lbai  notir  o(  llie  rp«ciin?n>  of  llie  upper 
oUgocono  or  Vicktburfr  limestone,  «Ubfrr  from  Klorlda 
or  AUtbama,  which  I  hare  pxamliipi),  show  mora  tbaii 
a  allglii  tract!  of  plioipboric  acid. 

£UGK!CC  A.  SUITU. 

Unhrvnllf  uf  Alftbanu,  April  M. 


IttniKbtbivobaen  huty,  without  booka,  and  witli> 
out  >umclttnt  opjiort unity  fur  comijaHiiou.  to  liave 
pronounciN]  \3ns  pl)nt|iliatii'  i'ot'k«  ol  Pn'ston's  Sink, 
Port  Hirlf^,  ini(K-cti<r,  or  not  older.  I  now  think  it 
later  9tili  ;  but  iilw;i>»  wiili  lli«  n-s^rvjiiion  thai  1 
may  be  |Krm!l[cd  to  change  iny  mind  upon  a  mon; 
careful  sUkIt,  uti{lor  circum»lHiivi'it  itioio  fnvonibli', 
aod  also  defVrrlnf;  to  iLe  opinion  of  l>r.  Wliite,  wlio 
already  Las  luch  faromblo  opiioTiiiiiiili-i,  utitn  lit; 
CU  Stt  time  to  take  up  llic  siiGjucl,  wHL  all  my  col- 
kclion  before  him. 

The  locutiou  of  tliMe  phosphates  is  of  inon<  ImnK'- 
diaic  import  to  you  and  me.  But,  on  ih<^  iitiiMlim  nf 
Ibe  bcirUoii.  I  ask  the  cousldcrnt ion  of  itie  facl.i  und 
nuecliiii'ii  alii'aily  scut  you.  Thr  'Kiv')p:r  ^itik  '  at 
Ltownlii^'g,  In  this  vlcluily  nltrnr,  tiiijlil  to  »(M  llie 
tgiimiioii' nt  rcul,"  Tli^re  yoiilirni  i>.  si'lu.  »ri(!  cslilbit- 
ilig  Ibvir  ilni!  niktlim*. 'the  oilgocono  llineBtoiie  at 
■lie  bnac.  niid  Dnally.  aftur  vailoui  Intermvdlale  il«- 
poalu.  A  liuiiilrvd  nud  fitly  (eel  above,  the  silkcoua 
phoaphfttlc  rock,  exactly  almllar  to  that  sent  you  from 
the  quarry  at  OidnMrilk,  from  Livoonk,  nml  nhidi 
ti  faHhd  in  tblt  oak  and  bkkor;  n>gion  on  Ihn  Lop  of 
erery  bill. 

Tlivrp.  alnn,  you  find  iwofcMiiix.^theOttruit,  found 
alwi  itl  llnwthoriie  ami  In  tin-  Wataliooiie  region, 
Hnrion  county,  alnays  underlying'  tlie  pbosphalcs, 
and  above  \hv  Orbitolde*  and  Pectcu  ijt  ih.-^  linn-- 
ston«;  and  the  oiLer,  the  gn-nt  cornllltn'.  p(  wliiHi  I 
could  mail  but  a  fragniuuL  Tbiii  lut  in  fr.ti  in  situ, 
so  far  a«  1  am  now  infomi«l,  uowtn'rvr  but  on  tlic 
top*  *-f  t)io»c  biUs,  oierlookinK  i}it!  Natural  Itriiliji; 
of  Sun  til  F&. 

Till!  tWi  Ilatlecm&rl,  near  Waldo,  l»  quite  differ- 
ent fmin  tlie  pboipbalEc  rock  I  hnv>e  been  Bonding 
you  frum  *o  muny  points.  U  has  all  Its  sliells.  or  casts 
of  shrlh.  Intact.  The  Tirlobnilc  foatils,  Itowrvcr, 
Mem  the  aanic :  that  li>,  ili'i;  shnrlct'  teeth  and  wurkui 
reinaiut  are  alike.  Th«  phospbiitit;  rock  bun  loi(  nil 
It*  fossil  *li«II«.  That  theic  once  existed.  Is  clear  from 
the  fact  that  occasional ly  a  trace  may  be  found.  If 
not  the  same,  tlivn  hour  ar«  they  related  ?  The  argu- 
mmt  niuat  be  posLiioui-J ;  bni  to  mo  ilio conclusion  Is 
dear  that  tli«  Waldo  bed  la  newer  tlmu  th«  othort. 
All  the  others,  from  the  toxtar*  of  lh4  roek,  tho 
obscure  tmcot  of  shi>t1i,  Iho  chomlinl  conBiituentx, 
and  from  the  surrtniuillng*.  may  be  clai»ril  .u  unr. 

*  l[tirM  odier*.  hftru*i\m  rsplaltK*!,  ^^  ^lnini.»n*  ■!  Ilnw- 
ikOfn*,  ilulItTin  oJd  Oi'lil.  itii4  ttw  dt«ll'*  mllLtiuppcr,  — iiutoln 


The  great  extent  of  Uie  formalion,  and  the  uutfonnlty 
of  !lie  ruck,  are  silll  very  remnrkablie. 

Undoubtedly  it  is  the  lauie  rock  seen  nearOcala, 
wlicru  the  llaicslone  la  not  visible,  at  Hawthorne, 
at  Uniiiesviilo,  at  XowmauviiLi-.  At  twoorlhrt-c  knolls 
ill  llie  vicinity  of  Llve^ink,  .-titd  on  iniuimcr.tbli> 
other*  all  over  ItiJ*  crninU  ri'(ti'>n  of  uligoi'i*iii>  viuk*. 
Strangwly,  too,  tti<*  kitolM  are  nnifurmly  of  »  beiglit  of 
alxint  ^i>[ty  ft'i-t  nbovn  Ibc  !iiim)undln^  flats  and  de- 
uresslous  marked  by  tlin  dirrlv  ilmeAione.  It  wout«I 
ba  interestiu^  und  valuable,  if  1  hud  Ibe  mrant  In  my 
power,  lo  locate  and  me.isiire  the  extent  of  every  o«i« 
of  these  deixisitit.  Tour  own  cen^un  n-ixirl,  gWlng 
the  extent  of  linmmocks,  and  oak  and  hkkoey  soils, 
CMC  of  tlic  tcreat  dinin  of  >aiid-iluni9  frum  .\pnpkB 
uorthwanl,  and  west  of  the  lake  rvsion,  i»  tbe  nearest 
means  I  oaB  tnggsM  for  roaklns  an  appr>>vlniAt«  «sil- 
niste.  LAtTRiiscB  C.  J'Hi:%-ins. 

Xnrnunvlllr,  Fla.,  Uaieta  32. 

Do  tclceraph-wrlres  foretell  staima? 

rnilialtly  innio  Ihinii-dnii  A'ueriraiis  have  notlt^ed 
the  autoiuatic  sturui-nl);iialltng  of  Wires  by  sound- 
vlbratlon.  1  allowed  n  T«le|>ltiin^vrire  to  remain  for  ft 
long  rimo  nilachHl  to  one  corn«r  of  my  rframi*)  bouM 
because  o(  ll<i  practical  utility  a«  n  wen  Ihi-r- prop  bet. 
When  not  ii  Im(  wus  sllninc  in  liic  neiyhburliood, 
aoil  not  a  br-'jili  to  Im  fdt,  [hf  d«p  undiiUtiona 
nvto  iiudibi':  ill  iiliito^l  ev'Ty  room,  alttion^ib  mnlfler* 
hiul  bei-n  duly  applied,  llefor*  that,  soine  hour*  lo 
advance  of  every  »e\ete  niorni,  the  up|wr  story  was 
hardly  liiliaLll:iljlii  on  account  uf  ihe  unearitily  up- 
roar, wlili'b  tvoiiIJ  liavL'  uiaile  a  flrst-ratc  ca««  for  tlM 
Sockly  (oi  psychk-al  reaoarcli. 

The  warnmg  that  It  gave  varied  from  six  to  twelve 
liOUTS,  rarvly  rxcced iii|;  the  latter;  uiiil  I  da  not 
Lbink  it  evi'r  waninl  in  vain.  Wbi-ii  the  storm  aciu* 
ally  uame.  tlie  mnrtc  nearly  :il<vnys  ceased.  It  never 
tvaa  noli(.-eiible  la  tbe  warmer  part  of  the  year:  and 
tbrough  tbe  beat  of  midsummer  it  wiu  hil^ni.  [ 
cannot  recall  any  »xeeptlon  to  tliU.  It*  climac  o( 
elaiiior  wa«  reached  *ome  hours  biifor*  tlm  "electric 
Monn,'  »»  il  vitm  csileil,  of  November,  ISSi.  But  all 
ihroiicit  two  winter!)  and  tbti  proilninie  pnria  of 
autumn  and  sprlui;  I  fuunil  il  a  truvtwoitby  and  aelf- 
announcing  *torm.«ii;niitl(-r,  which  left  m<>  ithundaiit 
time  to  prepare.  I  had  It  removed,  Bnally.  hccHUse 
there  wac  sickness  in  the  hoiiw,  and  lis  doleful 
prophecies  were  not  appreciated. 

1  csplnlncd  the  phenomenon,  niirtiv  at  least,  by 
the  cfTect  of  very  diilaut  alr-impniies  tmniiniltcd  la 
sound-wave.i  from  wire  to  wire,  after  th«  manner  cT 
ihu  acouitic  or  iiieehanlcal  telephone.  Vet  this  doa* 
not  s(-em  <iuUe  nde(|uaie,  u  hen  one  considers  bow  lar 
ibose  vlbraiions  uiujt  have  tnirellcd  to  ouUtfip  • 
atorm  by  hours;  ami  yet  how  much  enorrr  u>d 
Sonoronsn«M  they  rttained  when  iliey  reaeli«d  ma! 

Wu.  H.  Bjldoocs. 
WMbln  (ion,  April  14. 


[We  liave  jiihhI  authority  fur  saying  lltat  the  rlbrft- 
tionx  of  the  leleplxme  aiul  telegrajm  wim  tiere  n* 
ferrod  to  are  certainly  not  due  to  electric  currents. 
Dorto  the  minute  acoustic  waves  of  the  moclianlcal 
telephone,  but  are  simple  transverse  ribratlons  and 
loneltudlnal  waves  such  as  occur  on  ever;  stretched 
eoni  that  Rlre;  out  a  musical  note.  Thei*  rlbratlona 
are  ultimately  caused  by  tbe  wind.  For  any  icireii  wire 
iiictchcd  in  a  pcruiniient  local Icn,  there  will  undoubt- 
edly be  a  ceilaio  <iir--cti<<ii  nml  thnni<.!trr  of  iviuil 
that  will  civil  forth  il*  lomlesl  tones.  Our  correapcmd- 
ent'H  wjr*  may  be  specially  tnDitMieed  by  llie  soutli* 
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«rlr  Kinil*  tliKt  precede  Morcit*.  Someilmt-s  rapid 
■JlctiialioDk  of  Btinabine  wtil  alude.  by  lieaLlni:  and 
cooliii;  lli«  wii«i  rauM  It  to  nlonnM  and  cuiilrnut 
rnpldl;,  and  mnlnuln  an  addltli>au  •«rie«of  ma»le&l 
noiM.  Somellniea  the  leticth  slid  Uniion  of  ■  wiro 
tirelcheit  tietii'f>cii  l^ro  t«l^hon«  lUpporiH  It  tueh 
that  it  cAii  hnrmanlcAll]-  rcsponil  to  levrra]  cluaoa  of 
wnvtrs  innRiniMciJ  from  ilialAUl  parU  ot  Hut  line. 
\V«  iLiw  obtain  titc  vMj*  ticli  effects  of  tUc  ovotinn 
harp,  ntiioli,  m  U  well  knowu,  ha«  ufieii  been  ixiii  to 
ring  out  thv  Havm  uotita  before  a  norm.  anO  wbosc 
acilou  wai  aUo  aUrlbutcd  to  cnaitnetjitiu  aud  other 
occult cau-4C3,  uutjl  Cbladnl  guTo  the  conccCcxpIaiia- 
tian.  — Ed.] 

An  attempt  to  pbocogiaph  the  solar  corona. 

Mr,  W.  If.  Pirkeritii;  tiavhi^  calloil  mv  atleiitlbu 
(o  hi)  Ictlrr  ciiLlllisI  ■  An  atli-iuirt  lo  )ihut»s:raph  iIib 
•oUr  corona.'  prinled  In  licirnrr  tor  Ajirii  S,  luny  I 

'  Mk^'Hi  !u  ii>s*-rt  tli«  followfiig  linMinlherMxInnin- 
tier  of  voiir  Juurn&l. 

The  taUfi  coronal  ^fTni'lii  whirl]  Mr.  Pirkitrinu  d»> 
KTlbea  aro  prcriifcty  lliiiat!  nhiirh  mi^lil.  Uare  been 
expected  lo  rrtiilt  from  Ilia  opliciU  aiid  inatruinenlal 
iDGlliodf.  i  liavL-  ill  my  |>!ii*r*  t'*lled  «p>>clal  alien- 
tioii  ii>  ilie  ino  principal  sources  of  ttilna  vtffci^  whkh 
urit  firt'teut  In  ilie  form  of  appamus  rtnrloy^il  by 
Mr.  rii-kerin^:  tiiinely,  Dm  iiM  of  a  lcii».  and  tho 
tHisttioii  of  itic  dr<>|i-Miultor  wtiicli  is  nid  to  liave 
Dcen  '  atukclied  Lo  llic  lcn«.' 

lu  •oiiic  oarly  ailenipls  wbicli  I  mfil«  nilb  leiiaea, 
any  irur  rnronal  effect  whleli  may  poaalbly  have  been 
upon  till'  plate*  waacomtilelelymaakeil  by  very  Itrone 
Mm  rcinmal  aiipeaninces  and  rajB,  atmilar  to  those 
cbtalucil  by  Mr.  Pldisrlnx.    Tb««)  were  clue,  prob- 

'  ably,  Iti  part  to  fiuutniidin^  chroninlic  ab<-i'raiii>i)i 

'  of  tbe  tent^a,  tltoiigli  cort^ttti-d  for  olinlogrnpltlc  vork. 

llBmR  to  n!flocii'in<>  frDiii  ihc  inrface*  of  thi)  Iciiti-a. 
ill  part  to  a  iltfliiiclioii  inniuliii  about  tlie  kuii'* 

'Inutgc.     It  waa  on  accimriLnf  lliUBe,  anil  tome  other 

(nbable  »oiirc«t>  uf  rrror  whuii  a  liiu»  \b  uted,  that 
had  recuurae  \ii  lelkction  fmra  a  llD«[y  pollKlied 
mirror  of  Kp«ctiliim  metnt.  When  the  inJiTor  vait 
uieil,  all  thiisa  falie  eflecu  dl<ap)>P3Hvd. 

It  Is  acarci'ly  iiPc««Mtry  lo  ruiiilml  roiir  scienilfiu 
readers  that  tli<.^  only  po»iti<'n  in  wliidi  tbu  dmp- 
shultPr  can  be  plaord,  when  an  object  >o  bright  as 
tliefuii  iaiiliou^raplied.  wiihout  introducing  Uroiig 
falM  comnal  effects  about  the  Kun's  ImogG  from  ilif- 
fraction,  is  iii,  or  very  near,  llie  focal  plane,  '  At- 
tMcii<.*d  l'>  the  lens.'  wneiber  bcltlnd  or  In  front  of  it. 
n  slron^  dlflnii^llun  rttcci  !s  prcrduccd  tipoii  tlic  pinto 
at  the  bt-giunliic.  and  aaalii  lowjrd;!  the  end,  of  tlic 
«xi>u«iire.  If  Mr.  Ptnkc^ring  will  diriici  hUappnratui 
to  the  fiuo.and  nli'itrve  ihututi'a  Image  on  tbe  ground 
glou  of  tin-  trainrra  diirlnt;  the  time  tliat  the  droi)- 
tliiilter  U  innreil  very  aluwly  past  IIil-  lens,  he  n-[)l 
bo  ibe  siMiMator  uf  n  auocn)>li>ii  of  fliio  tllBroctiou 
clTect.-^  wliicli  ill  tlie  aggrcf  *!«.»•  far  a*  tlioy  were 
brig1iteii"ii;!h,  mu-i  havo recordeil  tliemKrlvei on bU 
piaiet.  In  thli^  wny,  wllb  can  and  skill,  ifaa  soutoM 
of  oilier  InBtriimcnlal  eOecl*  could,  no  doubt,  be 
(racbed  out. 

In  one  of  my  papers  luy  words  are.  "The  moving 
»hullcr,  bciiia  placed  rery  near  iho  seneltiie  surface, 
and  prActkalTy  in  ilie  fucAl  plane,  ooiild  uot  g[r«  rlso 
to  alli'ei*  or  dlOroctlon  upon  Uw  plate."  I  may  now 
add,  that,  oven  with  Ibe  slniiier  near  llie  plat«.  cara 
has  in  be  laheii  that  no  lishi  k  retlrcled  from  Uio 
edue  of  Hid  nioTins  plalv  uf  the  »hut!er. 

li'U'''  'lull  triib  mr  apparaliiB,  whfn  the  sky  la 
(I'eufroin  cluUd*,  but  iMiiilsii  frum  a  strong  scalieitnc 


of  the  lun's  tigbi.  *'  ilie  suit  is  well  dcilaed  upon  a 
seiulbly  uiiirorai  surroundiux  of  Bir-£tarr,  but  viih- 
oul  any  indication  of  Uie  corona.  It  Is  only  when 
the  aky  biicnnies  ctear  and  bine  Ln  color  that  coronal 
appoaranoM  prmeat  Ibemaettee  with  more  or  leas 
dlBlinctiii-Ks.''  Any  apparatus  Intended  tor  pbott^ 
Cniptiiiii;  the  corona  must  fulfil  perfectly  ihese  cod- 
ditioua  before  any  seriotuatteiRpta  are  made  to  obtain 
Ihv  corona. 

]  stated.  In  a  papet  pretentcd  to  Llie  Uiitiih  a«ao- 
ciatton  for  theauvanoeroeDtof  sctenueiii  tbe  auniiner 
ol  l»^  that  I  bad  dbcarded  ibe  use  of  colored  Klass 
(or  cells  of  colored  snlnllons)  because  of  tlie  dnitger 
of  false  appcanuicca  (ron  Inpeifeclloiu  in  the  aur- 
tAce*  or  in  the  cubstance  of  tbe  glas*. 

Mr.  Pickering  doM  not  ttate  that  blsseniltlTe  plaua 
were  'bucked*  with  a  tolutiunof  axplialluio.ornitaer 
black  medfutn.  In  optical  cuHiactwItlilbejflssi.^aD 
essential  condition. 

Xo  Tiib«,  Kith  nnil«ble  dlnpli nuiiiib  Inside,  ap]MUirs 
to  llav^^  l-oni  u»fil  in  fi-rtul  of  the  li^un  lo  prprent 
light  fallh)(t  u|K>n  ili»  in>ide  I't  the  lelvscope  lubi>  or 
Kinicra,  ami  twin([  thinner  n-flfTleii  |Mi«slbiy  upo«  tbe 
plate.  'Tht:  d'sirahlr  iircc^ulion  of  usln|^  a  luttnl 
dink,  witti  a  Builable  snrfacr!.  a  little  latter  ihau  tlie 
Sim's  image,  and  plkce*)  cl»»«  in  fr<>nt  nf  tbcKinfilivo 
plnt«.  does  not  teem  lo  liave  been  taken. 

Xt.  PJckeriiuc  sars  of  Ihe  violet  pkan,  "  liy  iu  tiM, 
a  negative  Imnge  of  Ihe  sun's  disk  was  obtained :  but 
wltlionl  it.  the  pinto  t:aT(;arevrrsed  iiuage."  [  found 
no  difficulty  in  t>blainlni(  a  negatlTC,  or  a  revtraetl 
image,  when  violet  xiaat  wm  usoI,  bv  a  »uii»U« 
change  o(  ibe  lime  of  exposure;  ami  llierefore  Mr. 
Ptckering'i  time  of  eiiwisure  woa  In  fault,  if  he  whhed 
adiffcreDl  result, 

Mr.  Plckt-riiig  sa}s,  "  Bolli  htoinide  and  chloride 

ElatC4  were  provided;  but.  na  with  Ur.  IliiSEin^,  Ihe 
itter  provsd  toglvomueb  Ihe  better  C'runaleflccla." 
And  again,  lowanla  tlie  end  of  the  letter,  be  sara 
that  "cbliM-idfi  plate*  are  mora  suitable  than  bromido 
ones  for  obtaining  an  atniinphcric  corona,  just  as  Sir. 
DuKgiiis  baa  claiun-d  that  lli<-y  arc  mom  Miltable  for 
taking  a  solar  one:  beuee  I  Diink  ont'  inu^t  not  rely 
loo  much  on  the  uUra-rMet  s«nflIUvi.-ont  of  tlie 
chloride  plate  fur  the  separation  of  the  two,"  Pan- 
inu  by  the  use  of  the  word»  '  atmotplwrlc  corona '  for 
tlie  false  apjieafanooa  which  wore  due  In  treat  part, 
if  not  attojj;ether,  to  diffraction  and  other  riulrumen* 
tat  efferts  as  I  bare  alreaiiy  puinti^d  out.  and  preaum- 
lugthat  Mr.  I'lckeriiig  was  not  unfamiliar  with  tlie 

Stealer  blackness  of  cliloiide  plates,  especially  wlien 
evcloped  with  terrom  oxalate,  be  seeiui  lo  Infer 
sonic  »pcdiil  siiItnMlliy  of  tlie  clilorldeiilnlei  to  bring 
out  tlic  fiiltc  cfltxtF  u|>on  his  plales.  It  may  be  Mig> 
gested  timt  Ur.  rickcring  ae^ius  to  have  u«ed  the 
miu  length  of  expfjsune  ihnmghout,  "glrlngaii 
exposure  wlilch  ituiy  he  ektlmatod  at  about  a  flftli  of 
a  second."  Now.  It  i.»  scarcely  probable  that  llie 
bromide  aud  chloride  plates  posoeMCii  tbe  same  nm- 
siUvenees;  and  It  may  have  been  that  tbe  {probaUy} 
raora  Mnsilivo  bmniide  plates  were  ibln  from  03u:«*. 
sive  ftxposurv.  Il  may  ovrn  have  occurred  that  bis 
lenK.  If  corrected  for  bnimidi'  plates,  j^ave  an  ontaiand- 
mg  aLwrralion  about  II.  or  a  Utile  bcy^'iid.  Anyway. 
until  these  aud  sume  olht^r  friiuilar  polnis  arc  doarcu. 
It  does  not  sei'in  to  me  that  Mr.  IVkcriiis  I*  juililied 
In  mnkine  till'  inslnuallon  whli^h  leems  to  lie  In  lite 
words  wlilrh  I  hnre  ijuoted. 

Ju  cnndn^ioii.  I  cannot  rrfrnin  from  expretalng 
great  lur^nse  that  .Mr.  PickcrinK  should  have  mcii^ 
tionod  uy  namo  in  connrclioii  with  csperluieule  car- 
ried out  In  complete  dliregaid  of  ihe  conditions  to 
nblcli  I  bud  callfil  aiieniiou,  lu  cshnllal  iu  a  tnailor 
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of  xicliextmncdfliGiKyUpbotoxraphiiigtliucorfliia, 
anJ  III  which  no  Hllle  skill  iirxl  )p(N:iiil  psporiciice  are 
newisry  on  ilie  jini-i  of  iLc  j^hotoarupfier  xa  well  m 
on  HieuarLof  Ilie  pliyikUl. 

Mr.  Pickering  hjs  iioilLiiibl  recekeil  sulhorliy  from 
Dr.  O,  Loh^i'  lu  !■)'  ilial  "  lio  (Dr.  Loliiic)  considers 
tbal  the  lijtio  on  his  plate  i*  wholly  utinoiphcric,  at|(l 
iiol  ornnal;"  but  I>r.  l.ohiu>'i  {iubll<lic-<l  ninti^incnt 
rOA>l>  ilifT«'nitiIlr.  I>r.  O.  Liihsc'i  worik  urn,  "  E« 
fiL'Uni  abiT  ilii'M'Ihi'it  liiji*  whwifrlgkHli-m  kij  ulitrr- 
wliiilini  mill  rentillntft  cii  *-rhalt«u  w^ldit*  tu  eiuer 
forlM'LeiiHSilpr  — hior  (reiiich  'tli^ii  mii^liclii'ii  mid 
tuit  ^ru^^(!^.■ru  varlhell  in  muglicht  holier  lagv  an- 
9su«l«ll»Q<iea  —  pxp^riiii^nlen  (n-niiitliigon,"  —  Vitr- 
UU'ikrwchrtfl  iler  AalronDmiiictifii  'jesHUehnfl,   xv. 

1  hare  not  seen  Dr.  Lohx-'s  jtlatn,  and  can  tlicrv- 
fore  CJtpn-ja  iin  oiiininn  ok  to  UiB  nature  of  lh«  nji- 
I>camiicc9  upun  lUciu.  WlLtlAM  IIi'flOix». 


TN1-:  PliKSERVATJOy  OF  SIAfiARA. 

Nbarlt  seven  years  ago  Lonl  Dntfcrin. 
Ibeo  gox'ornor-geiK'i-nl  of  ("nnRda.  suggested 
to  Gov.  Robinson  of  N«w  York  that  the 
goTprntnciils  of  IIil*  |)rOTineu  of  Uatiirio  nnd 
the  state  of  Xew  York  bIioiiUI  purchase  jiucli 
lands  fllwut  Niagara  F«!U  as  nouM  Ite  roquirerl 
to  give  n-cc  ftCL-ess  to  the  priiaipal  iKiinta  of 
vtew,  and  serve  lo  realoic  ami  |iif*(frvi;  iho 
n.iturnl  Bcetiery  of  llio  grfol  eatiirni^t.  beuidc 
BccuriDg  lo  visitors  frceOoni  rioiii  those  vexa- 
tiotiB  anuoyaiRTs  which  now  nbouiid.  Stib- 
aequeiitly  Ihe  govcriior-genernl  palled  the 
atlfntion  of  the  {toverDm^ut  of  Ontario  to  the 
nialU-r.  nnrl  recotnmcnilcd  co-operation  with 
the  HialP  of  Xew  York  in  accomiiUaliing  this 
purpose. 

Later,  in  .Januarj'.  1879,  (Jov.  Rubiiiaoii.  in 
liU  anniinl  message  lo  the  legislature  of  New 
Y'ork,  i>ro*^i-nl('(l  ihis  malter.  mid  reoominonded 
the  a|))iointnK-iit  of  a  (.-oii)iiii»i^ioii  to  investi- 
gate the  question,  to  confer  with  thi*  Canadian 
nuthovttifs,  to  consider  what  lueasiires  were 
ncccftHnrt',  uml  to  rei>ort  the  I'esiilts  to  a  siic- 
ceediny  legishilure. 

By  resolution  the  cominlssloticre  of  llie  state 
survey  were  cliar(;ccl  with  the  iovcDtigation. 
This  comitiii^ion  included  Bomc  of  \ho  most 
distinguished  men  of  the  atau?,  —  Kr-(iov.  Ho- 
ratio Seymour,  Vice-President  of  the  United 
Slates  W.  A.  Wbet-ler.  Licul.-Gov.  Dorehci- 
mer.  l^sident  Dartiard  of  Columhia  college, 
and  others. 

With  bfKadtii  of  view  wortli^t  of  such  men, 
they  state  in  their  report,  liiai,  "  under  ttiU 
resolution,  it  lieeame  the  iliily  of  the  itimiuiH- 
aioncrs  to  rweerlain  how  far  the  private  hold- 
ing of  land  about  Niagara  Falls  h.i»  worked 
to  public  disadvantage  through  defHcvineuts 
of  tbu  scenery ;   to  estimate  the  tendency  to 


greater  injury :  and,  lastly,  to  consider  wlietJier 
Ihe  prt)|iosi?(l  action  by  the  state  is  necesanry 
to  arrcat  the  proircss  of  desttuctioi),  and  ro* 
store  to  the  scenery  its  natural  chiiractcr." 
Ill  pureiian(!a  of  these  objecis.  the  conimls- 
stoncrs  instructed  Mr.  J  awes  T.  Gardiner. 
director  of  tlie  stnte  survey,  to  make  an  ex- 
amination of  the  premises,  and  prepare  for 
their  con»!deralion  a  project.  Ilo  wa^  a<4isled 
in  this  work  by  JStr.  Frederick  Law  Olmsted, 
the  distinguished  laTid-ieape-arnhiloct, 

The  exnniinnlinn  showed  tluit  the  di'Hlme- 
lion  of  the  nutiiral  scenery  which  fonn?  the 
framework  of  the  falls  was  rapidly  progressing : 
unsightly  stntetnres  and  mills  wore  taking  llic 
place  of  tiib  bcHUliful  woodtt  that  once  over- 
hung the  ra]>ids :  the  due  piece  of  primeval 
forest  ivniaiuing  on  Goat  Islam!  was  in  jeoi>- 
ardy  from  projects  looking  to  making  a  sliow- 
ground  of  llie  island ;  and  every  point  from 
tvhieli  the  faljtt  eoiihl  bo  seen  on  the  American 
side  was  fenced  in.  aod  a  fee  charged  for 
ndniission.  It  was  found,  that,  owing  lo  the 
topography  of  the  main  .shore,  it  wn«  prne- 
tieable  to  rofitorc  iLa  nalurat  aspect  by  clearing 
nwuy  the  buildingn  from  a  narrow  strip  of  land 
100  to  800  feet  broad  and  a  mile  long,  and 
planting  it  with  trees  which  would  screen  out 
from  view  the  biiildlngtt  of  the  village.  When 
tlie^e  trees  should  be  grown,  and  the  milbi  iv- 
moved  from  Batli  Island,  and  trees  planted 
there,  the  falls  and  rapids  would  be  again  seen 
in  the  setting  of  nalnral  foliage  which  formed 
m  important  an  element  in  their  original 
heaiily.  Every  point  from  whioli  the  falla 
could  be  seen  would  also  become  free  of  access 
by  Ihe  plan  proiMised.  A  map  was  made 
allowing  ju^t  what  lauds  slionld  be  taken  to 
carry  out  these  piirjjofFes,  Thi;  comniisMuncrs 
aiIo])led  the  plan  of  Mr.  Gardiner  and  Mr. 
Olmsted,  and  recommended  to  the  legislature 
of  1H80  the  paa.-tngc  of  an  act  to  provide  for 
acquiring  title  lu  the  nocessary  lands  by  Uie 
exercise  of  the  rigtit  of  eminent  domain,  leav- 
ing it  to  a  future  legislature  to  coiismumate 
tlie  purchase  by  appropriating  the  amoinit  for 
the  payment  of  the  awards,  if  the  siini  should 
aecm  a  rensonnble  price  for  the  property. 
Such  an  act  posseil  tlio  assembly,  but  was 
defeated  in  the  senate,  nlthongh  tlie  movement 
was  siip|)orUKl  by  petitions  signed  by  the  most 
di.-*tingui»hed  men  of  tbia  and  other  countries. 
The  re[>ort  of  the  state  suriey.  with  its  com- 
plete descriptions,  iilusti'ations.  ami  maps,  then 
l>ccaiiie  Ibe  basis  of  a  systematic  ctfort  on  tbo 
pait  of  a  few  determined  friends  of  the  falls 
to  educate  and  arouse  public  opinion  lo  save 
the  scenery  of  Niagara.     Knrly  t»  1«**3  tliis 
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mOTement  ripeaed  into  tlie  orgauimtUoii  or 
an  OMociution  to  ]>rotnote  IcgtslMloti  for  pre> 
mrving  tlic  sccncrv  o(  tho  Fnlls  of  Xingtirn, 
Mr.  rtowartl  Potter  of  New  York  bciuy  picsi- 
(Icnt.  Qiiit  Koii.  •!.  Hnin]x1rn  Kol)l>,  chnirinan 
of  tiie  pxcmitivp  committee. 

Through  llio  ertVirls  of  this  Xingnra-FftlU 
assomlioii,  nil  ad  was  imssed.  hi  lHy3.  provid-  ■ 
ivg  for  n  coniuiisiHioii  entitled  •  The  eommis- 
sioncrs  of  l!ie  slate  i-eitervalion  nt  Niagara,' 
Aiid  giving  Uieiu  |>otver  lo  iirucucil  ihrotigh 
tiii:  counti  tu  cuiKk'iiiii  the  luiidit  needed.  K.x- 
Lieul.-Gov.  William  Dorsheimtr  is  ihe  preHi- 
dent  of  tliis  ljoiir<l ;  aiul  the  other  members  are 
President  .-Anderson  of  Boi;he»ler  iinlvei«ky, 
Hon.  J.  f!nru|Hlen  Kobh,  lion.  ■Slicrnian  S. 
Borers,  and  Andrew  H.  Green.  Willi  some 
mod  iflc^-i  linn!)  mode  necessnrj  by  changed  con- 
dilioiiK,  thej'  ndnptcd  the  plan  piio[»o«ed  bv  (lie 
State  survey.  Tho  Inrxls  selected  wci"o  tbcn 
aurvcywl.  and  their  vahie  upjiraiscd  by  a  loin- 
missiot)  of  very  high  charaL'ter,  appointed  by 
the  eotirt,  Ihc  total  valiintlon  of  the  IniitU  ticing 
$1.13:i,l:iy.50.  Tht  re|K>rl  of  the  commis- 
sioners of  the  rceei'vuliuii  was  itinde  lo  the 
jweseiil  lej^islalnre,  and  a  hill  lo  ap[)mprittte 
tJiia  snm  was  intio<Iticed.  The  ?Ciu;:arn-Fn1ls 
axi-oeiniioii  worked  in  every  ji-trt  of  ilie  stale 
to  flron«e  piilitit^  upinluii  to  llie  lm|)oi'i»ncc  of 
maluo^  thi»  appropriation,  and  tho  eomniis- 
sioner.<i  laboicfl  nir»si  enniestly  among  the  legis- 
lators and  the  people.  Tlio  hnttlc  was  a  hnnl 
one  againiit  i^noi-tmec  and  nnny^w-nitnd«<l 
fieinsbiicAS  :  hut  the  vietory  is  complete.  The 
legisUitiire.  by  more  lliau  a  two-thinis  majority, 
has  appropriated  the  ^1,4K;{, t:f9..60.  and  the 
goveniuE'  liiis  approved  the  nel. 

After  aix  yeai^a  of  iitiiu»»L  eonliiniotifi  elTorl 
ou  the  pari  of  the  active  fiieniis  of  this  on- 
lighleued  project,  it  is  nccured  by  a.  \a,«  wliieb 
deelui¥8  that  the  Innd^  iii-e  ixtreliased  hy  the 
Btnte  ill  onler  thnt  they  may  be  *  re«Uireit  to. 
find  preserved  in,  n  ttate  of  ntUurf,'  and  that 
every  part  of  ihem  shall  1>e  forever  free  of 
access  to  nil  rannkind. 


TllK   XJAGAItA    GORGE  AS  A    CURO- 

yOMETER. 

TilK  recession  of  the  falU  of  Niagara  will  l)o 
uwlerslood  by  iTfereiiee  to  llie  nccuiuiinnying 
flgiire. 

The  strata,  as  will  ))0  Been,  dip  gonllv 
{U-enty>f1ve  feet  to  the  mile)  towaiil  Uie  M>uth. 
The  upper  strninm  (No.  1)  eonsists  of  com- 
pact Niagara  liniesloito  about  eighty  fv€t  in 
liiickncss.     UoderneaUi  it  (No.  2)  is  the  com- 


paraltvely  aofl  Niagara  shale  of  about  tbe 
same  thickoeas.  No«-  3  aud  .1  are  alsoslrala 
of  bard  rock,  with  a  Eofter  nx'k  iiiterieiiing. 
The  river  formerly  plnugcd  over  lite  escarp- 
ment al  Qneenston,  about  neTcn  miles  below 
the  present  eataracti  and  where  the  perpen- 


■■vriBX  or  T-'  -T".'.   ■  


dicnltir  fall  ranst  have  been  upward*  of  three 
huiKlKxI  iVet.  Fmm  that  point  to  lite  present 
lalaract.  the  river  now  occtipirs  a  narrow  goi'ge 
from  live  hmidred  to  twelve  hnndrt-d  feel  iu 
widib,  and  from  two  buotlred  and  fifty  to  three 
hundred  and  llfty  feet  in  depth.  The  manner 
of  the  rooession  Is  easily  HiKlerBlooil  from  a 
glance  at  the  diagram.  The  softer  rocks 
(Nos.  2  uiid  -1)  i-»|iidly  wear  away,  tbtis  iiDdeiv 
mining  the  himler  roeks.  above,  and  leaving 
tliem  to  piojeel  over,  and  filially  to  break olf  in 
hn^e  frasnirnta.  awl  fall  to  tlie  bottom,  where 
they  would  lie  to  obstnict  ihe  ehariiiel,  were  U 
not  for  the  great  monienliim  of  water  coB- 
stanlly  ptmriii^  upuu  them,  mid  cauaing  tliom 
to  grind  lojrether  until  tlicy  are  pulverized  and 
earned  away  pieretuesd.  The  eontiniiity  of 
the  uiidorlying  soft  strata  iosure*  tbo  eon- 
linuance  of  a  projot-tiiig  stntlnm  nt  the  lop,  and 
a  iier|)en(UeuUir  plntige  of  tho  water  wheu 
passing  over  it. 

Double  intei-eat  allnehe*  itself  to  Uif  Niagara 
gor^te.  wheu  wc  consider  tlie  evideuw  of  its 
postglacial  origin,  and  thus  are  permiltcd  to 
regard  tt  Rs  achronoinelcr  of  Ihc  glavtal  iigc. 

That  iho  Niagara  River  can  have  occupied 
its  present  channel  oidy  since  tho  glacial  period, 
was  shown  by  rrofi-ssor  Newberry  when  be 
proved  that  the  Cuyahoga  lliver,  emptying  into 
Luke  Krie  nt  (."levelnnd.  oeeupit'd  in  preglai-ial 
times  a  channel  about  two  liuiidred  feel  Ik-Iow 
iLi  present  bed,  burJngs  in  the  lieti  of  the 
Ciivahogn  extending  ibat  distance  in  glacial 
clays  before  r^aL-hitig  the  rock.  'I'o  pceeive  a 
UibutJiry  at  ibni  lieplb,  the  level  of  Lake  Krie 
must,  of  eoiiiiie,  have  been  fonvsjioudingljf 
depressed ;  and,  as  tbc  lalcu  is  nowheni  mui^ 
more  limn  two  liinidrwl  feet  iu  depth,  we  may 
tontiileiilly  say.  ihat,  liefore  the  glacial  |»erioif, 
such  a  boily  as  Lnbe   Eric  did  not  exist,  hiit 
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insttsd  a  wide  vnlloy  through  nrhicli  a  grcnt 
stn-iim.  corrpHpoiiding  to  tlie  jHX'sc-nt  Niagara, 
found  it4  way  to  Uie  hond  of  [,nkc  Oiitnno, 
thrortgh  A  deep  and  coiitiniioua  gorge  Pt-o- 
fbssor  Spciictr,  imiecd.  Uiiuks  he  can  Iraw  t!ie 
P0m'4e  of  this  iiipglaciul  gorge  fmm  near  the 
motitb  of  Crand  Kver  in  Canada,  intrtliwaid  lo 
Lak<i  Ontario.' 

'n>  might  hIho  iiifvr  ihe  relitivoly  Ul«  origin 
of  the  prvHt-'iit  vhunnt'l  oftlie  Niii;;»ni  rroiii  Lhu 
small  auiouiit  of  work  ivhiclitlic  river  lias  done 
in  ii9  j)rcseiil  channel.  The  Alloglivny  and 
Ohiti  rivors,  n-liidi  lid  oiKcidL'  the  lluiil  ol" 
fjlnciation .  illLi6tv»te  in  n  striking  fkgrco  llic 
cxtrnt  of  jirfgincial  eronion.  far  a  distJincc 
of  more  tlisn  a  thon^taiid  milfs,  those  strc-nms 
occupy  ft  continvioue  ciwlod  troii^^h.  (ivornging 
nbout  a  rail*-  in  widlh  and  fmra  thi^L-  hundred 
lo  lire  hundred  fvet  in  tlt^pth :  nhereaa  the 
gorge  ill  the  Nisg^ra  Ri%'ei'  lielow  UiR  falls  is 
only  a)x)itt  ^evcn  miles  in  U-ngth. 
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Thai  •Ji*'  Ningiini  goifje  !■>  jiost -glacial,  was 
also  iihi>wii  ns  early  as  ly-Sl.Lty  Professor 
Jnincs  Hall  of  i.l(P  Ncw-Vorlt  survey,  who 
pointetl  onl  to  Sir  Chark'S  r-yell'ihe  proKihlo 
cour»e  of  u  (treglacinl  clmnncl.  now  filU'd  with 
glacial  d^tirix  ixlcmtiii};  from  thr  whirlgiool  to 
Si.  David's.  M'lieri*  Ihc  h'vel  of  l,nlce  Ontario 
is  reached.  A  glance  nt  the  nct-oinpanying  cut 
will  exjiljiin  the  .^tilnalloii.  From  the  falls  to 
LjueenHlon.thi'  jieiiieiidiriilar  l>ank  of  tlie  gorge, 
from  two  himdrad  and   liOy  to  ttii-ep  hundred 

*  Sm  Btcond   ipiDlacli^l   np«cl   of  ?cniM)-l\anla,  Q*i  pp. 
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feci  in  height,  U  coutinnonc  upon  tho  east  side; 
hut  upon  the  west  side,  nhonl  halfway  duwn, 
ooiniri^  a  remarkable  indenialion  known /ls  Uie 
•  whirlpool.'  Following  Ihia  bank  around, 
the  sitinll  slrciunit  a,  li,  mid  c  expow  the  rocJc 
before  deseemling  to  the  whirlpool,  and  the 
rocky  bank  re-appeara  at  «■  BoL  lietwoen  c  and 
c-  uo  rock  apjicars.  alth»Uji;li  the  stream  d  has 
worn  a  ehaiiuel  from  fil\y  li>  a  liundri'd  feet 
dee]i.  The  sides  and  ihu  lied  of  d  eoti»l>tt  of 
tlio  familiar  glacial  deposit  called  '  till.'  or 
'  bowldiT  clay.'  The  distance  from  c  lo  e  is 
nbout  live  Iitiudred  feet.  KoUowlng  up  the 
chonotl  of  d,  one  corae*,  al  the  distnnce  of  a 
half-mile,  to  the  genci-al  level  of  the  hank«  of 
tiie  river  nliove  Ihe  cataract,  and  of  the  eseaqi- 
nient  of  Niagara  limei^Cono,  from  which  the 
river  emergts  at  (Jneenslou.  The  0[HrDiiig  of 
the  supposed  pre-glacial  chaimel  lo  the  north- 
west ia,  an  is  shown  in  the  plate,  much  wider 
Ihau  its  eiitrunee  ut  ihe  whirlpool,  and  the  de- 
Rueut  of  Ihrw  hiiiidiL-d  feet  lo  Si.  David's  is 
rapid.  The  broad  opening  toward  St.  I)nvid*8 
is  also  tilled  willi  gravel  ratlier  ihan  with  till; 
and  this  gravel  extends  southward  over  the 
liigher  levfl  lowards  tlio  falltji,  somewhat  like 
the  familiar  '  lakc-ridgcs  '  of  Ohio. 

It  will  be  seen  thai  tlic  exislence  of  a  pro 
glacial  channel  from  the  whirlpool  to  St.  Da- 
vid'»  —  a  diit.nncc  of  altont  Ihreo  miles  —  is 
somewhat  hy  pot  helical,  since  for  a  space  of  two 
miles  the  original  features  of  the  country  are 
wholly  disgni^G.)  by  the  glacial  deiiosit.  and  no 
wvlU  liave  been  sunk  lo  a  siillleient  dvplh  to 
teil  the  (lueslion  pro|x;rly.  The  well  to  which 
Sir  Charles  I.yell  referred  was  probahly  about 
the  head  of  the  stream  c.  whicli  is  really  in 
the  gravel  outside  the  vjicarpiuenl.  Still  there 
is  liulc  doubt  thai  before  Ihe  gl.ieial  period 
there  was  a  narrow  gorge,  about  two  hundred 
and  fifty  feet  lieep,  extending  from  the  wliirl- 
[lool,  and  perlin|>8  a  Mule  aliove  it.  to  the 
OntaHo  level  at  SI.  D-ivid's-  Hut  it  is  equally 
clear  thai  the  river  which  wore  this  goige  was 
not  the  Niagara,  since  a  strc-um  of  (hat  size 
must,  during  the  long  prcglacini  period  (meas- 
iired  hy  the  eroded  uhiuinel  of  the  Ohio  and 
Allegheny),  have  worn  n  gorge  far  longer  than 
thut  itelween  the  whirlpool  and  the  present 
falls.  The  prvglacial  channel  fi'on)  the  whirl- 
pool to  St.  David's  was  prohably,  lhen.*fi>re,  na 
I)r.  Pohlman  sugsjesls,  tlie  work  of  a  t«im- 
parativcly  small  stream,  nitb  a  drainage  basin 
occupying  not  moi-e  than  two  or  three  counties 
in  western  New  York. 

ConBidering,  now,  ihc  gorge  fi-om  tjueenston 
to  tlie  falls  of  Niagara  as  the  work  done  hy  the 
slri>am  since  the  close  of  the  glacial  [leriod,  anil 
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taking  timt  a*  tlic  dividouil,  ir  wG  can  <]et«r- 
tninc  llio  annual  r.ltc  at  trhich  tb«  Tails  i-cccde. 
and  take  tliat  for  the  rlivisnr.  our  (jiioiietit  will 
reiircscnt  liie  lime  tliat  Ims  cInitssL'd  einco  the 
glacial  jK-riotl.  Tlie  accotn|ian.viiiK  map  givca 
a  uiorK  (icfinitc  nlca  of  that  dirisor  than  we 
bare  ever  Iwfore  had.  The  lower  doUod  line 
itO[)re8cnls  the  uini^in  of  the  horsc-shoc  fall 
'as  loapped  hv  tlii'  Nuw-York  gcwlogiral  »iir- 
Tej  in  IM-Il,  uiiikT  ibo  (tii-(>ction  of  i'rofessor 
Jnni«»  llftU.  Tlio  iiii]»cr  line  19  thai  made 
in  l«r.>  for  Ihe  U-.S.  geodelic  survey.  By 
comparing  the  two.  .1  )n-elly  corr^cl  ealculatioii 
may  tii?  made  ns  to  the  amount  of  rcccsdiun 
of  the  boi-scshoe  tall  in  the  interval  of  thirty- 
four  years.  This  cannot  »'ary'  niLiHi  from  r 
hundred  fcpt  njina  the  wUolo  lino,  boiiig,  ns 
the  coinmissi oners  caU'iiIatc,  two  hinii1n?d  and 
eevcnty  fi-t-l  iil  ci-rlain  poinla. 

I'util  this  Inst  anr%-oy.  th<!  attempts  to  o«ti- 
mate  the  time  rcqnirVd  for  the  ctilAract  to 
recede  fVoiii  IJiiL'enatou  to  its  present  {lO&itJon 
havo  lieen  liusi'd  upon  vciy  insulHciunL  data. 
Mr.  llalicwvll,  an  ciuiacnt  Knsjli^h  geologist, 
gave  |i«r(>on.al  attenlioii  to  the  prolileiiiat*  early 
an  18.^0.  and,  from  every  thing  he  wjnld  learn 
nt  tlint  lime.  eBliuiaied  that  the  lulls  had  re- 
ceded about  a  hundred  and  twenty  feet  in 
the  forty  yeai'S  preceding.  Ite  reciirrcil  to  the 
prohlGm  again  in  18lli,  IS.'il,  IH.^6  <  Jwerfcoi* 
_  >MrM(i/  0/  «:*>aoe,  Jaiinnry,  1857,  pp.  87, 
93).  and  was  each  time  confirmed  in  the  hclief 
that  the  apex  of  the  hoi-seshoe  fall  was  reced- 
,  ing.  on  an  average,  three  feet  a  year.  Oo  the 
fother  hnnd.  Sir  Charles  Lyetl,  npon  his  Gntl 
rlsit,  in  ]Hll.  *cone^ived'  (upon  vrbat  hasia 
be  docfi  not  tell  ne).  that,  at  the  ulmoBt,  the 
rate  could  not  be  more  than  one  foot  a  year, 
which  wonM  give  u»  thirty-live  thousand  years 
as  the  minimum  lime.  But,  us  it  apiieara, 
the  result  of  the  recent  survey  i»  to  conBrni 
the  estimate  of  Mr.  Itakefrell.  thns  bringing  the 
period  down  to  ahont  seven  thousand  yeara. 

Two  elemoula  of  unccatainly,  however,  tend- 
ing to  lengthen  the  estimate,  should  l>e  notired. 
In  the  first  place,  the  reeesaion  may  have  been 
Mmewhat  slower  while  tlie  hard  strAtum,  Ko. 
S,  was  exposed.  In  the  (M--eond  plaet-.  the  de- 
posits of  gravel  running  southward  from  St. 
Dnviil's,  ami  con'csponding  to  the  lakc-ridges, 
indicate  that  snhseifiient  to  the  glacial  period 
thi*  whole  region  was  sligliily  submerged  be- 
neath n  shallow  body  of  water  :  in  whieh  ease, 
tlic  rcceeaion  of  the  gorge  would  have  begun 
only  upon  the  emergence  of  ihe  land.  And 
we  haVQ  no  means  of  telling  how  long  an  inter- 
val may  liavc  clajMed  Ix-tween  the  withdrawal 
of  the  ice  and  the  willidrawal  of  the  water. 


On  the  other  hand,  it  ia  probable  that  the 
channel  of  llic  preglaeiot  stream  extended 
somewhat  above  the  whirlpool,  thus  rt-Klnctng 
amount  of  work  done  since  glaeiat  time. 

The  alxtve  estiinateft  are  conDrmei),  *lao,  by 
the  amall  amoinit  of  change  that  ha«  taken 
place  in  the  species  of  animals  during  that 
I)eriod.  The  malluaks  found  in  Ihe  river  above 
the  falls  at  the  present  time,  are  identical  sjiecies 
with  Ihe  nhellH  found  in  the  deserted  river- 
channel  at  the  lop  of  the  escarpment  opposite 
the  whirlpool,  while  nearer  the  falls  the  banes 
of  the  mastodon  have  lieeo  found  in  the  same 
deposits :  all  which  carroitpondA  with  a  vast 
amount  of  other  evidence,  going  to  show  that 
l)ie  preaent  sjiecies  are.  in  the  main.  Identical 
with  those  existing  at  the  close  of  the  glacial 
period.  The  theory  of  evolution  is  reliered 
trova  a  heavy  luinlen  by  snpixising  a  recent 
date  for  the  close  of  the  glacial  cpoeh :  for 
tlie  changes  ^inec  that  epoch  have  been  so 
slight,  itial  the  time  allowed  by  the  physicista 
is  in^^nlTleicnt  for  the  whole  developmont  of 
organic  forms,  unless  tlic  rate  of  change  ia 
more  rapid  than  must  iie  the  ease  if  the  glacial 
period  is  thrown  very  far  ))aek. 

G.  KnxDERicK  Wrioiit. 


NfAGAIiA    PALIS    COSSIhEnED     AS   A 
SOUHCE  OF  niECTHlCAL  KNEnOY. 

TiiK  flrst  suggestion  of  the  possible  employ- 
ment of  Ningara  Kails  as  a  source  of  electrical 
energy,  and  the  diatribulion  of  lhi8  energy  in 
the  shape  of  light  and  pow«r.  Is  due  to  C.  W. 
.Siemena.  It  wa«  a  large  suggestion :  and  It 
took  root  specdilr  in  what  may  be  termed 
'  cosmical  minds.  The  way.  however,  to  its 
fhlfilment,  ha»  not  been  made  plain  to  business 
cnterpiisG.  The  most  uotowoithy  remarks 
uijon  the  subject  were  made  by  Sir  William 
Thomson  In  18S1,  at  the  York  meeting  of  the 
British  association.  His  remarks  and  calcula- 
tioiis  wei'c  in  subatauce  as  follows :  Willi  the 
idea  of  bringing  tiie  energy  of  Niagara  Falls 
to  Montreal.  Itoston,  New  York,  and  Pliiladel- 
phla,  a  total  electromotive  force  produix-d  by 
llie  dyuaino-uiachines  at  llie  falls  waa  taken  at 
HU.udO  volts.  This  was  helwocn  a  good  earth 
conneetion  at  the  falla,  and  one  end  of  a  solid 
copper  wire  of  half  an  Inrh  in  diameter,  and 
thn>e  liEindrc-d  statiili?  miles  in  length.  The 
resistance  of  the  circuit  was  so  iirrmiicvd  that 
there  should  be  an  ctcctromoi ive  force  of 
fjJ.OOO  volts  at  the  remote  end.  between  the 
wire  and  the  earth  connection.  The  calctda- 
tions  showed  that  a  current  of  2-10  webcrs 
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would  b«  produced  in  tUe  true  whicb  would 
take  en(-rg,v  froTn  the  Niagara  «iul  ut  the  ntte 
of  :i6,2.'iO-bi>rse  ]iowcp,  nod  only  5.250-home 
power  would  ho  lost  by  the  generation  and  dis- 

' Bipatton  of  heat  UiroDgti  Uie  conductors;  and 
thuBi  21 ,000-lior»e  power  wonid  be  Available  nt 
the  cities  above  mentiotied.  According  to  Sir 
WiUinm  Tliontson's  cnlcmlatlon,  it  will  be  ncen 
that  t'ighty  per  cent  at  the  energy  would  he 
thus  trnT}j«initlcd.  lie  niso  supposed  that  tho 
Bolid  i»pijcr  wire  was  sup]Hirted.  like  the  ordi- 
uary  telegrapb-wire.  upon  poles,  and  found 
that  an  eleetiie  spark  woild  not  be  produced 
between  wires  vlcetrillud  tu  the  ditrertnce  of 
pOk-Dlial  of  80.0UO  volts,  unless  they  weru 
within  tliree-quartera  of  an  inch  apart :  there 
could  not  be.  therefore,  great  diOiciiUy  in  the 
insulation.  The  oo»l  of  the  copper  conductor 
was  n-ckom>il  at  S1NJ,000;  and  the  iiilerwst 
Opon  this  at  five  jjcr  cent  is  8y,5l)0  a  year. 

At  the  liniK  these  remarks  were  maile,  gi-eat 
liopea  had  been  excited  by  the  invention  of  Uio 
Fnure  storage- bn I tery  ;  and  ?>ir  William  Tboin- 
Bon  closed  his  a>idrc.'ss  by  a  glowing  pictnrc  of 
the  podsibilily  of  keeping  a  l-"aure  balterj'  of 
iO.OOO  et-IU  eon«lantly  ebftrgcd,  we  will  say  in 
New  York,  and  applying  a  niethodieal  system 
of  reiuovinjj  sets  of  30.  and  placing  ihein  upon 
loeal  dupply-cireuits.  while  sets  of  iJO  art'  re- 
placed upoo  the  joaiii  conductor, 

The  clei'lroHioli  ve  force  of  a  Fani-e  cell  is 
III  the  nei,i,'liborhf)oil  of  2  volts;  and  50  colls 
would  give  lUO  volts,  which  would  bo  Hiillicicnt 
Co  sujiply  8i;vei-al  arcr-li^hts.  Thui*  the  great 
elfL'troui olive   force  of  so, 000    volt«  eoiilil  bo 

•eubdivid<-d.  L'nroriuiiaii'ly,  however,  it  ha« 
IJeen  found  that  the  Fnure  lialtLMy  is  not  pcr- 
msnent.  or  even  fairly  so.  It  can  be  said. 
without  exaggeration,  that  its  working-life  is 
less  than  a  year,  and  during  the  time  of  its 
best  estate  it  cannot  be  depeudeil  nijon. 
Many  attempls  have  beeu  niwle  to  |>erfeet  the 
Faure  cell,  and  oilier  foi'ms  of  electrical  ac- 
cumulalurs  ;  hut  no  form  of  »Coragc*biittery  is 
a  couituon-iul  siji^>i-sa  at  tlii«  pix-seut  writing. 
It  18  not.  however,  beyond  the  power  of  inven- 
tion to  devise  a  system  of  wJiat  are  wdlcd  »U'{f 
down  dynflino-ninebineH.  by  tik-.1[is  of  whidi 
the  giv'nt  fliHercneo  of  potenlial  of  SO.OOO 
volts  can  be  aiitidividcd  anJ  iitiliicd  on  ditfc-r- 
ent  circuits.  A  n»nii»er  of  Binall  dynamo- 
machines  oonld  ln>  connccled  with  the  great 
copper  conductor  leading  tu  Niagara  Falls  in 
SQch  a  nianni-r  that  the  energy  trau«aiitletl  Sy 

>  tfaia  conductor  could  be  distributed  over  a  large 
extent  of  territory,  either  in  the  aliape  of  light 
or  power. 

Tb«  distribution  of  light  fhiin  n  great  central 


station  has  ali'eady  been  aceomplbbed.  The 
system  of  village-'liglitiug  devised  by  Kdison 
can  now  be  studied  liy  thoae  who  ai"0  inietestcd 
in  the  employment  of  the  cnergj- of  Niagara 
Falls  for  a  similar  pnrpo^.  The  Hmitattons 
of  distance  apply  to  the  present  central  electric- 
lighting  stations  ;  and  tlioie  who  are  *ceptienl 
in  regard  to  the  great  plnn  of  ntiH7:iiig  Niagara 
FalU  a«  a  source  of  ciieigj"  make  a  strong 
point  whim  Ihcy  nwk  why  the  RViteui  of  great 
centrul  stations  has  not  beeu  rapidly  iucix-ascd. 
It  ia  true  that  nbuiidanee  of  watei-|)o«erlake« 
the  place  of  coal ;  but  the  coat  of  the  long  con- 
duetora,  the  ruatutenuuee  of  the  insuUtiou.  and 
the  iiittresl  on  the  t'o*t  of  any  method  of  sub- 
division, must  nlsu  be  L-onsitlered,  and  n»y  bo 
found  to  olTiiCt  the  cheapness  of  the  liouroc  of 
the  energy.  We  Imngine.  moreover,  that  few 
town*;  or  eitics  would  lie  willing  to  di-pead  for 
their  light  on  n  seat  of  energy  so  remote  ns 
even  fifty  miles,  to  say  nothing  of  thn-e  hun- 
dred. An  accident  to  the  copper  <'ouiluctor. 
due  to  the  falling  of  n  tree,  or  to  aomo 
miBchievoiifi  action,  could  phitigc  a  city  into 
dnrkues:!.  If  the  con<luctnr  were  placed 
undergroinid.  defective  insulation  would  enter, 
and  produce  the  anxiK  result,  E\'eii  if  tlie 
system  of  utilising  Niagara  KiilU  as  :i  source 
of  electrical  energy  should  be  adopieti.  «  sup- 
plemciitary  system  of  lighting  woukl  have  to 
be  maiuUiaed  in  every  city. 

It  is  not  safe  tu  assume,  that,  if  this  large 
scheme  of  utilizing  Niagara  Fulls  eould  be 
made  sncci'^sful.  bn.<>ineas  enterprise  would 
filreaily  have  innvi'd  in  thi&  direction ;  for 
capital,  ft  is  well  known,  i*  extremely  eonscr- 
v.ntive.  The  true  a-aaon  that  large  sources  of 
watOT-powcr  have  not  been  utilized  for  electric 
lighting  on  a  large  scnle,  is  due  to  the  faet 
Hint  the  sniull  details,  and  what  are  called  tbe 
Binalt  items,  assume  great  |>roix>riioiis.  and  btd 
fair  to  foMsnniQ  nit  [troliis  which  iiune  from 
a  saving  of  coal.  Thus  the  city  of  Btiffalo 
could  have  been  lighted  by  tlie  ulilizatioa  of 
the  WKter-)iowor  along  Niagara  River:  and  we 
cannot  believe  thnL  tbe  failure  to  do  so  haA 
been  due  either  to  the  n|ipn<iition  of  the  gas 
eonip.inies.  or  to  the  lark  of  imagination  of 
capitalists.  In  i^hoit,  the  fnoility  with  wbiob 
energy  in  the  shaiic  of  coal  am  be  triinsixji'lcd 
from  [ilace  to  place  eoimtcrlialanci?s  at  present 
the  cheapness  of  a  very  remote  source  of 
energy  in  the  shape  of  a  wnlcrfall. 

The  reasons  for  and  against  the  utilizailoD 
of  the  enet^y  of  Niagara  Kails  as  a  source  of 
light  apply  alsu  to  the  queation  of  the  electrical 
trniismis'iton  of  power,  with  this  e.\ceplioR, 
that  the  electrical  tmnsmi!»ion  of  i>ower  hu 
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not  reiLclicil  even  Ibc  |icrrcetion  which  eyeteins 
of  electrical  lighting  hare  attained. 

JUIIX    TKOWHIUIMiE. 


DR.  GOULD'S   WQfiK  AT  TUB  CORDOIiA 

OBSERVATORY. 

[*raK  Uoiton  papont  of  last  week  lltund&y  gan  n 
full  account  of  Uie  compllmentar)'  dinner  giv«n  to 
Dr.  B«nJaiulH  A.  Guulil  on  hia  return  tu  Uiiii  i^niiiitrjr, 
^iflur  ihi-  i-i>iiipl«Liuii  of  hia  long  scrifs  of  oliM-rviMiuns 
ill  thr  Aivv'iilini^  It«public.  We  plncc  bctorc  our 
readcn  iIiac  portion  of  tlic  atldrvss  made  by  l>r. 
GoiiUI  iifter  llie  tliiiin-T.  wlilcli  imrruteji  tbc  11111017  oi 
liiit  tiiiilnrtakiiig,  on  wUlcli  lio  liM  «^ijvcii(Ii-d  nearly 
Utvvn  fp-im.  Warn  of  space  prerpBl*  nur  giving  ihe 
iiitroiiiicl'irj-  remark!  in  r<?»poitsis  to  lln*  warm  wel- 
i^mav  wliicli  he  receivcil  Irtmi  lii»  tivito,  w  Uic  many 
gth«r  pxct^llcnl  aildrcsaci  upon  ihc  occasion.] 

The  iinilertaklng  bewail,  a«  yuu  knnw,  wtlli  (lie 
prrijt^rt  of  a  private astniiiumical  oxiHidiliun,  rtrnliioh 
my  frivndu  iii  Roituiii  nnil  vicinity  liail  prointMKl  the 
pecuniary  means.  The  selecLloii  of  Cordoba  as  an 
«ipL-clally  desirable  plai-o  vraa  cblcfly  dm-  10  our  la- 
Ririi  led  coiintrTtnan,  Gill  ii»,  wImma  astronamical  luit- 
»ioii  to  SAUtin^odo  Chil«  Lwil  rcsultul  in  exlcnsivo 
and  vnltiablf  obs<.>rvallons  of  toutlivni  stars,  aud  in 
lU»  i:iiUl>ll!>liiii«iit  of  a  nalhinal  oliserralory,  whllo  it 
had  cnabird  him  to  fonti  a  sound  judjcmmt  na  bi  ihc 
roIaiJTiiadvAnlagciof  dlffeiviit  points  In  Suutli  Amer- 
ica tor  asironoiuieal  purptw-*,  nu(witU*tafidlng  llie 
tibial  want  of  Lruitivoriby  mrtcMindogioitl  data.  Tbia 
chuice  if  placD  was  conHrmi'il  by  Ihu  connul  i>f  1b« 
Arsetilliie  inlntsier  to  Ibis  country.  Tbnt  minister 
wu  &irniii:nlo, »  man  <vlto  nccdi  no  ciiconiium  Iierv ; 
for  dating  hU  brief  residence  la  the  United  States 
be  ga[n«il  an  escepiioiial  iiunli«r  of  (ilenda  and 
adminrs.  Hi!  iransinitlcil  tu  lii«  |[ovrrnin<M)l..  tluin 
under  tlie  prrsldcncy  of  Gen.  Mitrv,  my  application 
for  o-i'rtalti  privileges  and  assitmncM.  all  of  which 
were  at  once  cardially  conceded;  )>ut  bU  iiitcreiil  In 
th4(  plan  liceamo  (UTtlif<rmni«  «o  great,  that  wheii, 
soonafl«r«rard«.  lip  wn»liiiii»«If  eloclod  iirMidcrit,  lio 
obtained  the  nwent  at  the  Arsunllne  congress  Ci>  lli« 
estalillshincnC  of  a  national  •ibxervalfiry,  and  wmle 
asking  me  to  change  my  piniis  accordlnsly.  Ttic 
official  iarluitlou  was  sent  In  due  ilniu  by  [lie  minis- 
ter of  pnbllc  imtrucllfiti.  Dr.  AvKllanedii.  Tlii;  gui- 
ernm^nt  n«iiiiini-tl  III'-  i'K[)cn*i-ul  lb«  iniLtniiiienU  and 
eqaipmentsali'eaily  bc-^poken,  and  autliorlzi.'d  the  eii- 
gag<*in«nt  of  tite  r^'inlalic  aiiUtuitti. 

In  ItfTl  Dr.  AvcllnDCila  siicuecded  Sartnienio  hi 
the  praeldsDcy,  and  in  ISSO  he  vm  hltnsclf  succeeded 
by  Gen.  Koc;%.  Tliui  four  nucc-r-aslve  aihnini»  I  rations 
liaverncduniji'rd  and  niivliiincd  the  undrrtakInK;  and 
notwHIislandin^  lite  lilch  jiolilical  exciteini.'nt  wtilrh 
oflttii  pri^vall*.  ami  nilgbt  ^atlly  have  disinclined  Hie 
members  of  any  "tie  party  tn  ^ivc  cordial  aid  to  InsU- 
IQlloiu  eflabllslied  or  (ostcreil  by  tlmir  oppiim-nU. 
llicro  has  never  been  wantltig  a  spirit  of  dcddwl 
friendliness  [o  the  obMrralory,  and  to  the  Kientlfic 


lnt«T«tli  whieh  hxv*  b««n  dc%'«lnpod  unilrr  Us  an- 
spiM-8,  No  prvsidrnt  of  tlie  nation,  and  no  minister 
of  llic  dcparunvnt  under  which  the  olMcrvatory  is 
placed,  lias  falleil  10  give  Tlrong  praclleal  erideDce 
of  lii»  c^ood  will.  There  has  been  none  of  llKro  to 
whom  I  du  noiuweu  det>t  of  gratitude.  Ihnvcncvcr 
made  an  oflicial  rfiui-Ht  which  tiaa  nut  be«n  granted, 
and  In  tiich  a  way  as  to  eiihancn  Ihc  favur.  And 
Just  aa  the  ofllclal  ftRinden  of  Ihe  ob^erTnlnry  mnt 
us  with  a  cordial  wcIcoiha  on  our  arrival,  to  the  gor- 
ernmenl  of  li>-(L-iy  Las  overwheImM  me  wllh  kind- 
nets,  and  tokens  of  regard,  on  my  departure.  On  the 
very  last  eventnc  be.furi)  enibarkini;,  when  It  was  my 
privllecr  to  rccrlrc  tlw  farewells  of  n  cniwdnl  aawm- 
blage  In  Ibc  halls  of  the  Argentine  grograpbleai 
inaiitute.  and  to  hear  words  of  sjaipaiby  and  com- 
mRuilalinn  from  Lhn  Hpa  of  Gen.  SarmlentA,  my 
earlie«t  Ai^ntlne  friend,  spe.iking  in  tH*half  of  that 
society,  I  iTplied  In  tli>^  feu  ni'i'dfl  ivblch  alone  wor« 
possible  at  tile  time,  but  with  idl  »h>c«rily  and  Iralh- 
fiilnris,  as  follows:  — 

'*  It  was  you,  >lr,  nlio  prorldoil  the  opportunity  for 
which  1  wa*  ycnniing:  It  wai  Die  Argentine  Republic 
wUicb  nindc  It  rn^y  (or  ine  in  avail  uiyflf  of  ll.  It 
has  bpen  the  iiail«nal  government  which,  in  Im  vari- 
ous phates,  and  under  Bu  many  dlflerent  adnilnisira- 
Liniii,nlwaysprovidcdalln<^#>lful  means  and  rewtnrcca; 
it  is  llx'.'  Argentine  people  which  baji  aceoinpHnWil  me 
In  my  tasks,  giiing  support  by  their  symiMilhy,  and 
ini:i!tillvc  by  Ihrlr  kindncM." 

The  original  purpose  of  the  cxpnlillon  was  10 
tnalce  a  tborou^ti  survey  ot  Ilic  southern  hearrtii  by 
olwerratlun*  made  In  eunes  between  the  parallel  of 
'Xfi  and  the  polar  cindc:  but  tlie  plan  grew,  under  the 
tnRwnco  of  clreiim«l»nee«.  nntil  tlin  scrutiny  corn, 
prised  Ute  whole  region  from  the  tropic  to  wllhln  tra 
degivnsof  lhci>oIc, — somewhat  more  than  fifly-teven 
degreof  in  wlilth.  hislcad  of  thirty-seven  decrees. 
And  although  itwaa  no  pan  of  the  original  design 
to  perfiinn  all  the  nnmcNcal  eonipulations.  and  still 
IcM  to  liring  the  n'siill*  into  the  form  of  a  linislied 
canatogue.  It  has  been  my  exceptional  pririlege, 
unifiue  In  aatronomienl  liistnry  so  far  as  I  am 
awan-,  to  enjoy  the  mejtns  and  opportunity  for  per- 
snnnMy  iupr-rvisltig  all  thai  vast  lalior,  and  lo  see  tlie 
results  puUI"hed  in  their  definite,  permanent  form. 
Of  conr*c  thl-i  has  re<|nirei]  lime.  Tlie  Uireo  years 
which  I  had  purposed  derotlng  lo  Ute  less  complclA 
work  have  been  drnwu  out  to  nearly  flfti-eii:  and  you 
will  etmiiirelieiid  what  that  Implies  for  one  who  loves 
tho  friend*  of  his  }ontli,  hia  kindreil.  and  bis  cmia- 
try.  Yet  even  here  then< has  Viwn  cnnsotailon.  For. 
while  llie  work  has  deniaiideal  sll  Itial  perioti,  It  did 
not  absorb  the  whole  time,  and  opp'Tlunity  was  left 
for  other  stud ie*.  Among  the  Miron-niical  or.rs.  ll 
has  liecn  possible  to  eianilno  all  tha  fi.irs  as  bright 
as  Ihe  seventh  magnitude,  up  10  10°  of  north  declina- 
tion, for  careful  estimates  of  their  respi-ctive  brit* 
llaiicy.  and  to  n?form  the  amtiiKcnient  and  boundaries 
of  ibe  southern  eoiisteltatlons:  aUn  to  carry  out  the 
obs<T  vat  ions  and  eoiopu  tut  ions  for  anoiher  sictlar 
catal'>gnc,  rant*  exact  than  that  of  the  zone*,  and 
exteiidiag  over  the  wliole  southcni  heinlapheiv,    Tfa9 
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total  nitmb«r  of  cllSerMU  Mftrt  iu  iliis  caUlogii«  ts 
ICMtlmn  in  llic  otiivr;  Vnt  lliat  of  tbc  uLwerruUoiiN 
fi'grealiT,  liiicc  uaL-li  tiAT  hm  Iteeti  l>U*itvci1  DKiiiy 
tJinM,  ae  well  >8  wli1i  e^^ti^r  ptvcihluri.  Tlii»  cms- 
logur,  too,  iinl  iMt  fiiilnliffd,  arid  in  lli>'  liniid*  of  Llie 
printer;  nnd  thim  It  Is  iliai  I  am  otic«  tnun:  ri  Iiouk^ 
wiib  you,  my  cherislieO  frlemls. 

t  Bm  hopudi!  Iliat  tli(>  iIulu  now  collected  may 
throw  >omL>nd(lltlniiAl  Ught  upon  tli«  i;r«At  pmblctu 
of  thodi^cHbulion  of  llie  "tnrB  in  t\<*<:v,  Vrt,  uvftn 
sfinuld  tbwe  proru  liivtillidviit,  tln-'rv  Is  rcinuii  to 
l>eli':Te  Ibnt  llic  new  Uborn  uln-nrfy  hc^wii  by  my 
■uci-rs-'or,  Dr.  Thinic.  wlio  hM  Iwcii  MmncrU-il  VpIiIi 
the  observatory  ft"m  Ilie  rery  Orst.  will  pniviili" 
whatever  aclclltloria]  inruniinlioii  nmy  !«  neeitfiil  lor 
llie  purpoftp.  Among  tli«  oliipr  nvcin-lifit  wliirh 
haw  {UUP  oil  whttv  till)  frfpnrkllon  at  llic  jtoti"  mlu- 
logii«  iJrnfigMl  lis  ilow  Iciigtli  along,  lin*  lit^pti  a  Klitdy 
M  the  meieftroiogy  o(  llie  cotititry.  The  nl»*(.liii<? 
Inck  of  liifvniintioii  on  tLi«  iiibjccl  Ln<l  forccil  ilmlf 
miplcvinitly  u|hiii  my  notice  wlisii  tiiJcavoriiig  lu 
aclcel  tliti  tiioat  :iiit«hlr.  plnco  fur  llic  oliservAtur)- ; 
anil,  ft*  it  wiuilii  1iHv«  lieen  iHtxrHwfiil  for  any  m*!!!!)- 
Ufic  iniiiiirer  to  residfl  In  the  counlry  uitliont  trjinK 
to  supply  the  want  in  lowe  Ji-gree,  I  siiecceiled  Iti  cii- 
listlugilie  fliil  of  vnriuiiii  oilnmii'd  men  iititl  women 
In  ■lillcrr'Rt  pArli  of  th«  country  nnd  ndjncciiC  nwn. 
Tho  gotremniwit  nn-X  eongrew  «cce>]i;d  to  my  r«- 
oinin»n<lHtloii  iliat  a  iiioiJi^st  sum  should  1>e  uiinually 
apprupi mtril  hit  the  p»ircl):i-'p  of  haroinHpri,  llicr- 
moinctcrs,  Mln-^'flugt!?.  elc.  to  Itc  Iciil  lo  voliintcci' 
observer*.  ai»l  for  Niianghig.  com  puling,  aiini  ptiUiili- 
Inj  Uie  re»n1I».  In  Itiiit  way  wiu  organ ii:<*i1.  lu  1S13, 
tlia  Arj;«tiliiii]i  ineiuorul()glt;nl  i^tlk-o,  whli'li  hnN  t'stati- 
listiml  no  leM  than  flfty-lwo  sLatlona.  Bcall«rt?()  fioni 
the  Anile*  to  ll.ft  Allantic,  aii<]  fruin  Uoli^ia  to  TtiT* 
<Iel  F(lrl^^.  At  tlie  end  of  the  yoar  ISSl  there  were 
aln»4]y  tncniy-thiec  points  at  whtdt  th<!  oltserva- 
tloiis  Itail  been  continuously  niwle,  three  ihnea  a  ilay. 
(or  at  leut  fonr  yi'art,  am)  ^ixicnn  olliftn  at  which 
Uicy  bail  alreaily  Iwen  continued  fur  more  iltan  two 
year*.  These  have  provliled  ilie  iiPceiiary  ilaia  for 
conitnieiing  the  i«oihermn1  lltien  with  mli-mble  pro- 
CiKioii  for  all  of  S'Hiili  Atnpricn,  from  ilie  torrid  none 
to  V».pe  Iliini.  SofiiA  linle  has  aluo  been  ucouiii- 
plbhed  in  ddcmiiuiiiK  Un:a]  c»n>tn]it9  oi  lrrre>tnal 
magiietltin ;  un\  our  ilclTriilnntlons  of  ^rugraphlcal 
pMlCloii  have  nearly  kcpl  pace  nllli  the  exienlun  of 
the  wlpgrapb-wirei.  The  liema  of  tlie  CorU'iba  ilock 
liavebt'eri  heard,  aint  an toinalicallyreconli-d,  atnlil  Ilm 
pluh  Ixitli  of  Atlimtir  anil  riit-illc  ubv«h.  Ami  the 
reriM  of  longllude  dcleriiihiallon<i  inarte  by  the  U.S. 
nary  «speUiU><iii  between  llufiios  Aire*  and  Kun>pe 
on  tlie  ono  aiilo  uititcr  Capt.  lirrcn,  atid  brluveii  llio 
Unllei  Stales  and  Valparaiso  iiiuler  Capt.  Davis  on 
tbe  ulher,  giv«,  wlicn  aimlilticil  nilb  ilie  two  South- 
Ainrriran  nicAMircnieutk,  vhIiivs  for  tlifl  lunKiUxle  of 
Conlolin  which  diffoi  only  by  onc-slxih  of  a  scconil: 
this  IwinB  the  total  amount  of  the  asgrecate  orror* 
of  tlie  trveml  detiiritiinaiioni  lu  a  ser)e«  wliUh,  pntt. 
lug  ihr»u;;li  Bnull.  ilin  t'n\K  Vcrtle  [(Lands,  .Miulelm, 
ronugnl,  Enirlaiiil,  Irvlaii<l,  N>nF»iliidlAn<l,  Ibe  Uidl- 
*d  StAietf  Central  America,  and  down  the  coaati  of 


HcnodoT,  Peru,  and  fbilc,  compteus  the  full  clrvttit 
at  Cordobna)cain. 

Qui  I  will  not  descant  npon  collateral  mntkrs,  nor 
convert  this  ^atherlii);  of  frleixh  into  an  aAironotoE- 
cal  lecitin'-room.  Tlicn?  are  but  iwtj  points  more 
thai  I  irUii  lo  mention.  One  Is,  that  1  cherlub  a  hope 
lliat  our  sojnurn  at  Cordoba  may  hereafter  be  con- 
«idereil  ai  marking  nn  epoeh  In  a  new  inelhoO  of 
astronomli^al  ohai-rraLinn,  nami-ly,  the  photographic. 
Th.>  Inception  and  inlrodueiion  of  tlii»  metliod  he- 
Uingi  III  vur  ooiintrjniun.  Mr.  I!utbei(iiE'l;and  it  iraa 
only  tbruiiKh  bis  Irleiidly  aid  in  Bevernl  ways  that  I 
nil*  enabled  to  give  It  n  larcer  scope,  in  rpile  of  many 
obstacles.  Kow.  I  can  rcjxirt  ibal  every  linpoitart 
(i.Lisierof  stars  in  the  sonlberfi  hemisphere  lias  been 
repcHliilly  pbologra plied  at  C?oiiioba.  with  a  precNIon 
of  delinitioii  in  lh«  stellar  imago*  wbirh  penniu  ac- 
euraie  infcroicopic  nieaanrem''nt',  that  these  in^as- 
urciiiciilf  arc  now  acliicly  fioii'B  on;  and  that  the 
ArgciiliiKi  ^oveninienl  haa  und<,Tlakcii  to  provide  tlic 
means  fur  ttit-ir  cimllnnaniT  nndur  my  »npervislun. 
Ll.  niity  be  that  I  iivrr-i-stlmale  ibr  itiip^irlance  of  llits 
new  inelhoil :  bnl  I  confess  tli.->t  my  eKpec'niions  are 
very  high.  .Another  year  ou>,'Ll  to  »how  us  whether 
tlioy  an^  exagiteniied  or  not. 

The  (iilmr  |Kiini  i*,  that  a  very  large  ibnre  of  Ihtt 
merit  which  yon  'O  liberally  aiiribute  lo  mo  b«longa 
to  thu  faithful  stall  of  fellow- workers  with  who«« 
asslatance  I  have  been  singularly  tavvred.  This  un- 
sclfl^h  devotion  lo  the  great  undertakine*  in  which 
they  look  pan,  their  loyally,  Inistworihliicss.  and 
abilily.  Iiave,  In  thu  greitt  luajurlty  of  eates,  been  be- 
yond  all  prain-.  Happily,  tbr^lrf.-dlliful  and  ini-<tinia- 
ble  services  to  sc'lcnce  are  plat'eil  on  iliirahle  record ; 
and  ytil  unborn  a^Ironoinera  will  know,  at  least  In 
piirt,  \K>\r  Rr*ftt  have  been  their  dMerti.  The  senior 
of  tlicin.  l>r.  John  M.  Thome,  whose  aervicea  began 
In  W70,  hefore  we  siarleU  sonlliward,  Is  now  dinctor 
oflhu  ohicn story,  wbcr^^  heliM  Wcuna  new  and  Im- 
poriani  work,  wliii-lt  will  do  honor  In  bim  and  lo  llif 
Instltnilon.  Another.  Mr.  Waller  G.  Davis,  who  has 
labored  most  earnestly  and  elUctently  for  eight  years 
and  a  half,  is  now  dirfctor  of  the  metwinilogleaJ 
office,  which  i«  aiunming  largo  proportlona,  and 
undei'  which  be  is  nuw  oryaniiiitg  a  meteorological 
station  of  tiic  hlubt^t  claas.  Uiie  noblu  younc  man, 
&tr,  Stevens,  was  suninioned,  without  au  InMant'a 
warning,  to  a  higher  reward  lliaii  earth  conUI  give, 
leaving  no  nx-morles  bdihnl  him  oih^r  Ihan  of  alfec- 
Lion,  adniiralion,  and  ropei^l.  It  wat  a  sore  loai  for 
us,  and  fitr  the  bereaved  pni'ents  In  New  Hampshire, 
to  whom  lie  was  their  only  ennbly  i>>ay  snd  staff. 
Iliid  he  lived,  liid  (i-i«nd*  and  country  wonid  hare 
had  abundant  canse  for  pride  in  him.  A*  ll  la,  tile 
iinmlicr  ot  ihuso  who  Juve  and  honor  his  memory 
may  perhapi  In:  t-maller,  but  their  pride  and  a>lnii- 
rniion  are  no  k-M  than  bad  they  se«n  ihetnll  harvest 
Instend  of  the  rich  proml-c  only.  Mr.  Uachmaiin.  a 
native  of  Austria,  who  laboreit  with  us  for  more  than 
ten  yearn,  ■>  now  at  Chu  lieRfl  of  tbe  Argeniiin-  naval 
academy  In  Riieiioi  Aires,  wiib  mcK  than  three 
litindreil  puplh,  anil  an  elegant  little  observatorTi 
where  he  finds  repose  fivin  administrative  can*  In 
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utronomlcaJ  work  imalosoiu  t»  tliat  u\  wliick  ke  gave 
Ills  onL'rgie*  at  Cordoba.  IIp.  Iiu  klrr-ady  uni)«rlftlE<Mi 
somelongiturle  iIptormlnMioti*.  niid  Arrftiigfil  a  tlme- 
b(JI,  nliiclt  h  proltftbly  &lr«iu)y  KtriiiR  dutlj  alfiiial*, 
hj  wiih^ti  ihi-  iitii)i|iliiK  in  Um  (iiii«r  rontis,  iw«1tu 
mile*  airiijr,  mny  currcct  atid  rate  their  ctirofiotno- 
tcr». 

I  hare  »tioketi  Imiger  iliiui  I  intt^iiileil,  )>uL  wilt  inahe 
no  iipo!<);[ii't,  [i>r  I  ktiow  your  frU'iiilly  inilulgenc*.  It 
only  ninajtis  lo  say  tur  tb^M  Ar^iillne  sdaDtlllc  In- 
Bi.ittitl4>T)4.  iliat  I  bclii-'v^  ttioir  sn-ccefts  lo  be  now  As- 
sured; ilu'y  will  filter  upon  ntw  mhI  stilarRcd  lioli]| 
v(  uKfiiIn«t>,  Of  Indeed  lhc>  ought,  for  ihc  irorld 
moves;  and,  tnv  niy!>elf.  that  tlir  re nii^ra branch  of 
tills  occaai'iii  ami  of  your  ov^rwliHnilng  liiiiiliiesH 
will  Iw  a  Hoiim'  i>f  pride  In  mn  through  life,  anrl  lo 
ray  cliilitren  sflerwardt. 


SEMirrC  LANGUAGES  AT  UARVARD 

Is  a  prn^ranimq  of  lh«  Semitic  cour»«  givMi  fcy 
Frofcston  Toy  ami  Lynn  in  Ilarvai-d  uiiiv«r«lly. 
we  fliiil  llii-  f'i|lnu-lrig  atnlrnicntt  intcri>«liiiK  to  lli« 

youtiK  sluilciii,  Tlic  Scriiliic  fiimily  (one  of  the  two 
iiifli-ciing  raiDilles  of  the  wotIiI.  ike  otlior  being  lli« 
InElo-b:u[r<)K'anJ  Is  dlviileil  into  (wo  gri>ii|»,  in  whivli 
the  several  la.]t<;iiagt!s  nr«)  dJKlribulcd  u  fullaitB: — 

f  1.  BabylcnUn-Auyrlnn. 

'  nnutoil  Anmtld  (f<)rT!ae>. 

■Iwliib  Amnulc. 
Satairtlaa. 

Varlou*  nnHlam  illalMti. 
r>HKnlalnaiDlilit(aiiill>l«r{PunlE> 
llubrcw.  blblltAl  and  poiuhl^llMl. 
I  MoaMi*,  *ln. 
*.  Antlilc.  rUulrml,  uid  modcni  dUIccu  af  Uie 
Bvdnwin,  ai) j  vf  Evyiil.  Algeria,  aud  eyrli. 
A.  flabdin.  rmbradnKapT'-nl  illatMU. 
fl.  Kiblopio,  and  the  moilDrn  rslDiod  dialccU.  Ani' 
haric,  TlBTp,  TKrlrin, 


TCorth- 


Seoih- 


I  S.  Aramak. 


S,  (.'BiUMntlle, 


The  two  group*  dlBcrfrom  encliotli*r«>ii»idonibly 
Iq  grammar  and  lcxk«n.  A  member  of  diher  is  much 
nearer  lo  ita  fellow-mem l>ers  than  lo  any  momhcr  of 
tlie  utlirr;  thti»,  Ai»ynau  i«  mure  importiiiit  than 
Arable  for  Jl^-hnjiw  lexicoitf^pl'y.  -i'"'  KthJopir:  and 
Arabic  an>  of  more  value  ihaii  lErbr^w  or  Ammafc 
for  Kiib«iin.  Still,  all  Uieaa  lAiitJuageB  have  much  In 
common  with  on«  another,  and  each  throirs  light  on 
the  others, 

The  dioli-e  of  a  student  will  depeiiil  on  his  special 
niiD.  Aramaic  i*  the  slmpIiMl  Sitiiilth:  latinuaK"  fn 
forms,  ii  necessary  for  ihr  «iidy  of  the  Talmud 
(Ofrmara).  and  conialns  inHtvrial  fnr  bllilica)  textual 
critic isai.  atid  (or  the  eccletlaaiical  and  secular  lilsiorr 
of  the  fint  itixiven  or  ai^venteen  eenturiea  uf  our  era. 
Hobmv  is  indlspeiiialile  for  llit  cHlli'al  study  of  tlie 
Old  Ta*tanmni  and  Talmud  |Mlshna).  Assyrian  Is 
graiJiTiiatieally  jiileresling,  Mud  valuable  for  the  e-ily 
biitvry  of  western  Asia,  ami  for  NorthHcmilie  clv- 
IllEalion  III  general,  rhvcnldau  osJata  almost  nhi'ily 
In  iuBcrlptiuns,  —  a  fcwof  which  are  of  hittorlnil  iiu- 
[Kirlance  (D-C  AINI-AJX  1M|.— aoil  In  Latin  iniii- 


seripllnn  in  the  rnmulusof  PlnntUK.  Arabic  haa 
moot  fully  pre«en'Od  lite  old  iuRecliohal  f<inn».  is 
I  ud  I -pen  (u  till;  in  llie  study  of  ]:encml  S«tnitic  sraw- 
tuar,  iuid  has  a  larye  and  Tulvd  literature,  of  ivhlcL 
the  hUtorlcal  part  Is  of  grrat  taIuc,  and  The  imetry 
Interesting.  Sabeaii,  ur  Uiroyarfijc,  Is  found  only  In 
Insrriptioiu,  which  hav«  rMently  rvvraled  the  exUl- 
mce  of  an  aneieiit  and  remarkable  cUilUatlnu  iu 
southern  Arahla,  and  a  language  |tt«M!uiing  note- 
worthy peculiarities.  Xthlopic,  nearly  related  to 
Sabean,  is  th<i  language  nf  Uii!  Christian  period  of 
lh«  Semitic  coluiiy  In  eastern  Africa.  Ita  litcmturo 
coitabui  u(  a  Bibh:  iranOatiun,  munkinti  chruuiele*, 
and  rervions  of  arvrriil  Inipnrlanl  apocalyptic  Vimiks. 
The  erammar  Is  remjirkahlc  for  the  syiomrtr^-  nf  tlio 
verb.  At  preseni  It  has  lieen  replaced  by  \srfoua 
related  dialects,  one  of  whidt  wa*  the  laugnnge  of 
the  late  King  Theodore  of  Ahoisinia. 

Kogeiietic  relation  betweei]  the  Semliio  and  Indo- 
EuropeAii  families  lias  yet  been  diacorfre.I,  The  lexi- 
con ut  Ihc  one  doe*  not  help  that  of  the  ■•thvi,  ami 
vnly  the  most  general  conuDcllati  cxi'ts  bi-iwrea 
tbeir  gramtunr*.  It  ii  only  a  seeming  cxi-epilun  to 
tbit  statement,  wlu>riMme  langiiace  has  liiirn>wi^d  fnun 
another,  as  is  ilie  case  with  the  niml^rii  I'ersixn  and 
the  llindustaiii.  n  large  p.irt  of  wlio«c  viicahuiartes 
Is  taken  from  the  Arable,  and  (he  Kraniaii  Uunn- 
rcsb.  which  has  lAkftn  much  front  Ar^mair.  Turki>h, 
A  ninnibdr  of  still  another  family,  I*  similarly  imlebte d 
to  Aral>ic. 

TttE  STONE  Ann  f.V  AFRICA. 

At  the  meeting  of  the  Itojal  society  vt  nortbem 
uitlqiiarie.1,  held  April  14,  IS^I,  f..  Zinck  gave  an  ac> 
cuiinl  of  the  illtcavrrle*  hitherto  made  regarding  the 
stone  a^  of  Africa.  There  wn^  now  no  doubt  Dial 
Africa  hul  Its  stone  a^e.  aa  well  as  Enrupe.  Both  in 
the  old  eiilUvnteil  laml  nf  Egypt  and  the  well-known 
dfsert  of  Sahar;i,  Iho  inhnhltanis  iti  their  time  had 
only  instruments  mf  slo«ie  ;  but  he  wriiild  speak  ooljr 
about  the  stone  ugv  of  South  Africa.  About  tweuly 
years  since,  na*  made  th?  flr»t  find  of  stone  objects 
in  llie  region  »f  the  Cape  of  Good  Hope.  Wc  know 
now  that  ilie  naiivrs  un  t lie  south* west  coast  of  Cape- 
lanil.  ev(>n  ;(t  rim  end  iif  ilu)  ftiicttentii  century,  paM 
exiravagnitl  prices  for  lmn,Jind.Maga>-lhei]S  had  liffom 
found  ilii<  iijitlTe*  of  Madagascar  using  wpnpims  of 
Iron.  lli'lU'sof  the  stone  age  are  also  found  among 
tlic  Uii'liniun.  whi>  were  driven  back  to  the  Kalahari 
cle*i.-rr,  and  whose  Airon-hcads  were  of  stone.  Tlicrc 
niL'  f"uml  If)  Sifulh  Africa,  from  an  ethnological  point 
nt  view,  three  peoples,  —  the  Kaffini,  Itiitlc^niot*,  ami 
Itiisliinen,  —  whu  represent  ibrcc  wares  of  nilgmlioii. 
The  i.s>t  are  the  oldest  people  of  the  land,  anil  have 
In  their  time  i-xicniled  theinu'lvet  far  lo  tliesuutb, 
tilii-re,  in  the  rocky  h<>llnwii,ilioy  have  left  monuinents 
uf  varibJiis  kinds,  PXnciit'Ml  with  much  ubilily.  Th^j 
iri-re  itc(|Uainied  with  peni|iei;ti\e,  snil  lia>l  an  apjire- 
ciaiion  of  euricaiure.  The  Uotientotv  later  drove 
them  Ijack,  but  were  thcmjelvrs  driven  back  by  the 
Edixijienus  and  the  Kaffirs.  The  la^i.  who  came  lr>uti 
the  north,  bei;an  to  encroach  on  the  tape  territory 
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■X  ibo  time  ot  iu  iJUcovi*r>'  l>y  Euro[>«4iis.  AllkougU 
It  Is  only  twoiily  j*j»ri(  nince  llu-y  begun  lo  ninke  c"l- 
leclioiit  ot  llie  slunc  lup;  in  Soiiib  Afrkji,  »o  rnAny 
Specinii'iis  LtftTo  been  (uundi  ihul,  an  older  and  a 
yuuii^er  fltimc  nge  maybe  recogiiixed.  As  jet  have 
bv«ii  fuiiiiil  iiii  object*  nf  (lolUhed  KtiiiiP.  For  a  fow 
yiMit»  pmtl  iiti  Etiiilliib  railroAil-pnuiiii-cf  rtiUliiiK  iiE 
NsCaJ.  who  had  made  many  Hniln.  tiiis  iiiidorlFikeii  Co 
euitiioe  all  South  Africa,  From  his  n*i<ynrchoB,  It 
at»fi«ar9  that  ihcrt^  niv  luTge  f|iiiiiiiiiit>  of  itoiie  im- 
ptciiKoilK.  lM>lbiiilhcei>*i»'ar  tlwCftpc,  in  lhv>«lhivinl 
layers  ai  Natal,  and  in  Ui«  iiioiiiulalns.  It  is  !iii|rus- 
slble  la  lis  thu  liiiic<>rihr>i?»titiii>oliji'!ci3.  Kjiikkcn- 
mMhlinc!)  havr  alio  been  foitud  in  niiiny  ptnrrn.  tirnr 
SlDionstonrti  niitl  Capetoun.  and  maiscs  wliei'c  thi? 
Muttentols  ha<l  hitnivd  Hmi'  frum  uysier-ahi'ils:  ibose 
du  nut  l)rh)ii^  U>  Ihi-  |iroHi>til  nnllvrt,  an  thr  Kiifflrs 
nm'^r^at  HhcD-Rsh.  mid  ranily  fith.  A  find  ha*  also 
been  raado  tn  the  cavoms,  bm  noihlhg  Is  kiion-n 
4boiil  it  yeU  In  lUsutnland  have  hrcti  funnd  uitqw- 
boads  d(  flint.  From  the  older  Iran  age  Lho  above- 
named  engliiccr  bail  fomul,  In  llie  Inyen  u(  gravel 
near  th«  Hvers.  and  in  large-  Iillls  iTovureil  with  (cin*»l, 
anil  In  ibi^  •linm'nid  diggings  at  KimbRtlvy,  linple- 
mvnte  atid  chips  at  a  <l«pl1i  of  fnriy  feel,  ivhciv  the 
diaiuoml*  oecur,  Xl  may  U'  cuncJuiIed  that  Ihu  stone 
age  datci  vtry  fnr  liai^k.  Th:s  »how»  ihAt  the  pr<>hi*. 
toric  agf'M  are  not  |>rrinds  of  time,  but  eialo*  of  di^- 
wloi'tueiil, —  in  Iho  CAS#  of  Afrk-a  tht'rt'  wa«  a  siiddi^n 
rltiu  Iruiii  till;  sloiH!  to  the  injii  n^e,  williniit  any  in- 
ttrvciiiii!!  hnuixc  pcrioil,  —  tin;  n^Milt.  not  ul  devriop. 
nu-Mt  fn)ni  wllhlii.  but  ot  comoicrclal  liiCct'JXiursc 
from  witliuut. 


PARADISE  FOUND. 

The  title  of  tliis  book  will  Hllraul  »IIt'iitioii. 
and  find  for  it  a  n'iiJ«  sale.  The  mode  of  trcst- 
meiit-  nnil  Lhn  tA\\c  Loo,  aii^  surli  iia  ore  most 
pU'iisiiij!  to  ihf  popiilni'  mind.  TIjp  hook  is  very 
tDgCiiioti»  ntid  k'lii'iK'*),  biit,  as  U  socratf  to  ti«, 
coiircivftl  and  wrilU-ii  in  ihc  spiiit  of  advo- 
cacy rather  than  in  the  time  scicntilii-  fiiiiril. 
It  IH  true,  Bc-iciilifii!.  ns  well  iisevoij-  other  l*ind 
of  iiU-niture.  xt  luiil  iimlcr  eonUiUitioo  :  Imt 
BUtboriliuH  :ii*e  ti^d  —now  u  Iliixley.  atui  tiow 
a  Winslon- — with  liiUe  diiicnmuiaiion  :  and 
llius  uoucluaiona  are  rcaehL-d  which  ii  t:nutiou6 
science  would  not  nf'Ct'|>t.  Ytt  wi-  Lclicvo  the 
boolt  niny  \iv  ivnil  with  pi-oHt,  evcu  liy  th(> 
ecicDliGc  nnlhropologist. 

There  are  few  (jurstioiiB  ronoecled  wllli  man 
more  deeply  inU-resting  than  Ihf  idaec  of  fale 
origin;  for  thai  lio  did  oviginnlc  in  one  place, 
ami  not  in  many  )iiiiw».  is  now  generally  jid- 
raittccl.  After  giving  (we  tliiiik  nl  loo  gient 
lengtli)  tlic  vni'ioiis  haaelesji  «[M>f.-niation8  on 
this  flubjvctt  tbe  nuliiui' sttiti-B  lii»  own  tJii-bia  ; 

«4fi*'  ^h«  J  ,'  fh*  frntjff  n/  ih*  Kuman  T*"i'  nf  t^'  n'-'riA 
imUl.    Uy  WlLLIjiH  y.  WiiiHK>.     Uuawa.  Jlo-ightoa.  Mlpii,. 
4A..  I*n.    »'Htt)h,ltUiMr.    f. 


▼Iz.,  tbitt  th«  cradle  or  tho  humiin  r«c«  was 
a  iiorlli'iKiIaf  i-onlineiit.  now  sLihuiiTgixl ;  the 
BUliniergencfi  byiu}^  coineideut  wilii  whsl  seienco 
ealla  the  glacial  epoch,  and  what  univcraal 
tniililioii  onlls  the  di-iugv.  'I'hia  view,  iie  i-on- 
lendx.  L-onsiilviilIy  L'.\pl»iti)t  :ind  ri.-ooi)ciI«8  all 
Lradilions  nnd  nil  Hi^'leuliHo  facte. 

llv  pi-o>.:eedH.  lli-st.  to  remove  soikic  ohvious 
ol>JeL'tion:>.  The  elinialc  of  poiar  region*  Is  now 
niifiivorahJe  for  liiimati  liTe.  as  wiiiieaae-i  the 
melaiiclioly  history  of  pohir  expcdiliouB ;  but 
in  mioceDo  tiiiien.  at*  shown  by  its  luxuriniit 
fureatH  of  temjiei'atc  nnd  auhtropio  spceies.  it 
was  wondorfliUy  mild  and  equable.  Dming 
lliis  lime,  loo,  oiil-  or  tnorv  large  hodius  of 
polui'  IkiiU,  or  perbap!i  a  [)olar  eootiaciit. 
existi'il  wliciv  now  only  llie  ocoan  reigriis.  Good 
ac-ienlilW  antliuritien  iii-e  citt-tl  for  tbia  iK'iief, 

'Viiv  lon^  )Hj|ar  nigbl  tnay  \n:  lhi>ui:ht  un  ol>> 
jeclion  :  but  he  shows  that  this  bus  lieeii  jrreat- 
ly  esag^rnted  :  timt  tliere  13  more  <lay  nuil  less 
tiiglit  nt  llic  pole  lli:iLi  anywiiere  else,  \nz,, 
eis  niottlhs  fnll  day,  nearly  four  inomh^  twi- 
light, and  only  two  months  full  nii^hL-  Add 
to  this  the  full  moon  (which  would  he  above 
the  bori/oii  dnring  the  polar  night)  and  the 
aiironu;,  and  the  jwUr  man  woiiUl  hnve  uo 
reason  lo  eontpUiiu. 

ISiilihe  most  important  scientific  contribution 
to  his  view  is  llie  probable  polar  origin  of  many 
C3ii»ting  spi-cic!*.  From  mioceiie  titncs  until 
now.  iliere  lias  Itccti  apitiiri-uily  n  grndiiitl 
thoitgh  not  uniform  relrigeralton  of  clitnftto; 
ami  ns  a  consetiiiencc  a  ^ticnming  southwani, 
.ilong  all  loiigitttdoa,  of  specie.'*  successively 
ori;i;iimle(l  by  diauge  of  climate  at  the  polo. 
This  view,  first  broiight  forward  by  Trofcesor 
Asa  (iray.  has  bcin  intJBt  distinctly  fonnulatcil 
by  !tlt)n|iiis  do  Sa|>orta.  Among  the  number 
thus  originating  and  niigrnting.  the  niitbor  iu- 
clmk-s  limn  :  nnd  he  gives  inueli  good  scientilic 
authority  showing  that  he  is  not  alone  in  tlils 
belief.  Uiit  the  author,  wc  think,  overstates 
the  facta.  Mv  seems  to  think  nil  species  origi- 
nated in  i)olnr  ivgioiis :  but  tliis  is  far  fkrom 
tnie.  It  is  probiihly  true  that  there  has  been 
fixtiii  iiiiocenc  times  a  streaming  aoutlnvnix) 
of  siwcici*  origiiiniing  there,  but  iiiidoiibtedly 
many  species  and  genera  have  bt-en  formW  by 
modification  in  Ibe  conr£fi  of  ini^ratiuu.  It  is 
not  imi'Otv'uhtc  that  man.  too,  if  •Icrivalivc  in 
origin,  may  Im^e  been  thus  fonne<l  in  iho 
eoiirw  of  migration.  This  <le|>cnds  much  on 
the  litni-  of  his  suutbwanl  mijjratioa.  If,  as 
the  author  thinks,  ihts  look  place  iu  the  quat«iv 
nary,  then  bo  pivibjihly  Icfl  bis  home  as  man, 
and  till-  inodilit^'ations  liiive  since  gone  only  so 
far  us  lo  foi'in  races.     This  potnl  rci|iiircs niore 
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invcstigatioD.  IT  tlit  exislt-ncc  of  nmn  in 
miooene  time  io  l-'raiice  ami  I'orliigal  be  coii- 
firmwl.  Ihen  our  aiillior  is  wrong.  For  our- 
Si'lvi-s,  vrf  do  not  yot  acL-c[)t  tlie  mioccii«  mnn. 

All  liTntiliotis.  loo.  lilt'  aiiihor  lliitiks.  wli^n 
riglilly  interiiretod.  ranfimi  his  conclusion. 
l^cj-'aU  |)oint  to  (i  goMen  age  nnd  an  original 
home  to  Uio  noiLli ;  tliey  all  siwak  of  this  lioin*' 
09  thv  I'l-iiIi'O,  —  1  lie  Jill vd  or  lhi>  onrth  ;  they 
alt  speak  of  th<  jvvoliilion  ol'  the  licnvcnly 
boilk-s  aSoiit  a  fixeil  zcciithnl  (lolc.  Ihe  abode 
of  Iho  poilii :  ther  nil  !i|)enlc  *if  n  mijp'alion 
*Qfi>icC'l  l\v  «  rfclngff.  To  omifirm  hi^  inter- 
pretation, lie  (juotes  fixMD  trntlitions  of  ('hnl- 
(lennn.  I'ei-sians,  Ilindoov.  Chinese.  .Inpiinese, 
Kgiptiiins.  (ii-cpks,  niul  Scnmlinnnnii^.  (Hag- 
sicnl  9L-liolnrs  will  duiibtleA?  be  int^vested  in 
Ills  view  of  llomerlf  cosiuologv  iiuil  gt'ograpby 
AS  reppesonted  in  hia  froiitigiiiew.  To  iheiu 
Tfc-  Icnvc  the  question.  The  author'*  view 
certainly  seiMiis  plausible. 

For  tile  iiiilhor,  then,  the  plncc  of  origin  ws8 
the  north  pole  ;  the  time  of  origin,  the  miocent 
period.  Tlie  lliinl  qnrslion  is.  Wh."!!  was  the 
chnrneter  of  (irinipvnl  mnn?  On  this  question 
the  uulhor  tttkc*  ft  aomewlint  middlo  gronnd 
1)etwren  extreme  opinions.  lie  thinks  Ihal 
piimevnl  man  of  paradise  was  wholly  ilestitute 
of  all,  t-von  the  shapleat  aits,  and  tlierefore, 
we  suppose  (altliougU  he  does  nut  say  so  ex- 
plicitly) .  of  language.  NevertlieU-ss,  h«  thinks 
hp  was  endowed  with  simple,  and  eomparatively 
noble,  i-eligious  1(1603  :  and  Uiat  the  revolting 
l>estl:ililies  of  tuLvagc  life  are  the  result  of 
retrogression .  A  eaulioiis  science  will  hnve 
little  to&ay  on  tfai9()aestioii:  hiit  rctro^rctuion 
Is  certainly  as  iniieh  a  law  of  evolution  aa  in 
progression.  Tho  niithoi'8  view  is  therefore 
not  improbable.  Childhood,  with  its*  simple 
fnitli  and  levei-ential  love,  is  certainly  a.  nobler 
thing  than  a  degrnfled  manhood,  h'or  obvious 
KiKons  wo  do  not  Ihink  that  tinditinns  of  n 
golden  nge  amount  to  juneli  at  ur^umeiit. 

Hut  when  the  author  stislHtns  the  Iriulitiuniil 
idea  of  gigantic  stature  and  niiUennin!  longevity 
of  priiiu-val  man.  scieuve  n  ill.  we  think,  demur. 
The  ])opiilar  belief  thai  .intmnl!*  of  paiiy  limes, 
in  comparison  with  existing  t>.pecies,  wore 
gigatitic.  nill  hardly  bear  examination.  The 
true  %!ew  seems  to  be  this:  la  the  history  of 
ttie  Mrth.  Ihcro  have  Ix-en  periods  [lecnliariy 
favorable  for  l\w  dcvelopmont.  of  different 
orders  and  families  of  .niiim^lM.  dniin^  nhieli 
they  incirased,  eidniiiiated,  and  then  deelincd. 
The  mesozoic  was  Midi  a  [Miiod  for  i-eptiles, 
the  k-rtiary  for  mammals.  The  lime  of  cill- 
minatiun.  however,  is  never  at  the  l)egiiin!ug, 
but  in  the  middle  or  near  lEie  end.     Is  It  not 


jKissible  that  the  present  is  such  a  period  for 
man?  All  the  seientille  evidence  we  havB  is 
in  fn%-or  of  inereaaing  mther  than  dfereastng 
sixe.  AI»u  we  would  remind  the  author  thnt 
the  decreji^iing  size  of  whidi  he  speaks  was 
in  Huceeitsive  8[Kicies,  and  et'ou  genera.  AViU 
he  admit  iJiat  the  l-k]enic  man  waa  a  diS'erent 
«l>tH;ies,  or  even  genus?  He  may.  indeed,  well 
do  so,  if  he  carries  man  back  to  the  loioeene. 
Again:  if  he  likes  anali^cs  of  this  kind.  w« 
would  remind  )iim  of  the  very  notable  increase 
of  brnin-M/.e  in  nil  families  of  anini.tU  since 
mioceno  times,  la  ho  prejiared  to  wlmil  tll» 
very  small  brains  of  ICdenic  mnu? 

The  millennial  longevity  we  dismiM  with  tlie 
remark  that  we  do  not  bcheve  it  can  l>e  »u«- 
likiiieil  on  n»lural  grounds. 

Vt'e  are  sure  the  author  will  thank  us  for 
calUng  his  attention  to  aoiue  stnenlilic  mialakeg. 
I.  On  |>.  (>t!,  iu  s|>eakiug  of  imlar  twilight,  he 
says  ia  sub<«t«nce.  that.  If  twilight  continues 
until  the  sun  Is  'i(f  below  the  horixou,  it  would 
make  a  full  |>olar  night  of  sixty  days ;  but.  if 
until  24°  (whieli  he  thinks  probable),  it  would 
make  it  only  Rl^v  days.  Now.  the  iiielii<a1lou 
of  tlic  eeli|nio  is  only  ^S'-  2?*':  thcrcfoiv  the 
sun  wonhi  never  get  so  far  below  the  horizon, 
and  therefore  tu  the  case  supikosed  there  would 
l>e  no  night  at  all.  •*.  On  p.  1!il.  speaking  of 
the  aftpoct  of  the  heavens  on  Pamir  (tlnteau, 
he  says  that  tbo  |>ol«  of  the  heavens  is  tilted 
about  one-tliird  from  its  zenithal  |K>siIion 
towanla  the  horison.  It  is  nearer  two-UnnU, 
for  its  bllLudc  !s  about  ^h".  S.  On  p.  412, 
as  an  example  of  degrndaiiun  instead  of  pro- 
gression, the  author  quotes  from  Stienct  to 
tJie  effect  that  the  recently  disrovcivd  Slluriaj] 
scorpion  is  a  more  jjerfeet  s|ieeiinen  Ihau  nnj 
found  in  later  formations;  l>ti(  the  writer  ob- 
viously meant  more  perfectly  preserved  aj)ecl« 
men,  not  more  perfectly  organized  animal. 


TflK   LKWif'E  AM*   TUEIIi   LEtiESDS. 

TuR  Wtjhim  o'wm  (or  'piolnre  rec-ord')  of 
the  E>elawnreit  \mw  long  been  known  to  sc^iolai'a, 
thougii  imperfectly,  ad  one  of  the  inoiSt  re- 
markable iH'mlnclions  of  the  Indian  intellect. 
It  was  diseovereti  about  the  year  \Hi<S,  sotne- 
whcro  in  the  west  (exactly  Iiow  or  where  la 
UQii-rtJiin).by  tliril  eccentric  nnluralint  and  aiitl- 
quannn.  C,  S.  ]t.-tfine4qne.  who  helil  for  Kotne 
yearn  the  very  comprehensive  profeesorsJiip  of 
tlie  '  hislorivid  ntid  natural  sciences '  iu  Tran- 

Thml,t»Api  a»it  tJirlr  Uft^d^.-  trla  Ihr  t^t./4-ir  hit  and 
fMil«#»/MT  )•'•■(•»«  olnm.  Dy  IfAiciKi  O.  UainitiK,  .v.M., 
H.D,  friillatlvliiM*.  BrinUut,  lUA.  {ftttmoa'*  Hhnrr  oraborl' 
l|ln*t  Aim-tk-no  litrnilraw,  X.i.  i.)     A-Mt  ^.  lUiiflr.     T. 
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Bj'IvnnIa  iiiiiversUy.  Kenturkr.  A  fXer  liie  dcntli 
la  M4iP.  ilio  niaiiiiHorlpt  oftlie  IlflanHrc  n-eonl 
came  for  a  tiiuo  iulo  tltc  hfliids  of  the  distiii- 
giiiNliecI  RirhEologiat,  Mr.  .1.  I..  Sqiiicr,  who  in 
tMH  reftil  Utforp  the  New-York  hJRtoricAl  so- 
cict.v  ftu  liiconiplclc  SHiiimnrj'  of  i(«  coiit<*iits, 
giving  only  n  jiorlioii  of  iU  iDilinti  lest  ami  of 
thp  symbols.  This  was  publislied  soon  after,  in 
the  American  rn-iew.  and  lia.i  boon  aitice  re- 

ftriiitvJ  ill  ullivr  jmbhc^itiouB.  Thiiit  eiioiigh 
ma  been  known  ot  tlii8  siugular  compoaitiun 
to  excite  the  uurioaily  of  students  ol  Indimi 
iirclitology ,  who  have  long  regretted  the  dis- 
a|)|ii':ii-aiiL-e  iind  suppost-d  lo^e  of  tln^  oHgiiial 
miinuscript.  By  p^*reiKtciit  inquiry.  Dr.  brlii- 
toll  has  succeeded  in  rccovciing  it.  amt  hue 
noiv  puMi^lied  the  work  in  fnll,  with  all  the 
luiieuiunic  signs.  tliP  Delnwarc  text,  n  new  and 
exact  transhitioD,  an  Qiupio  introduction,  and 
many  nHcfiil  notca. 

Rnflni'oqiie'K  peeii  linn  ties,  and  Home  otlier 
tircaoista  ncc«  have  ennsH  a  doiiht  to  be  cnftt 
»»  Ihc  aulhcniictly  of  the  Walam  olum.  The 
evidence  adduced  by  Dr.  Ilrinlon,  howexer. 
eocnis  quite  siifRrieiit  to  show  liiat  it  is  n  genu- 
ine Indian  prodnt^lioii.  ihoiigli  ilf  tinte  and 
aiithorsHiip  .ire  uncertain.  Any  one  vrlio  will 
compiire  the  symbols,  or  |>ieiiirL'-sign»i.  lii  Diini 
wurk,  witti  thuee  giveu  by  the  native  hiatoriaii. 
Copway.  in  hln  •  Tradiliomd  liistory  of  tlie 
Ojibwuy  nation,'  nill  liu  8nli»l1ed  Dial  Ihey  be- 
long to  tlie  same  systeoi  of  notation.  In  fact, 
of  the  fifty  synihoU depicted  in  Coitwoy's  book, 
abonL  hidf  np[}ear  in  the  Wiilam  r^um,  either 
precisely  the  tntnc,  or  witli  juat  »uch  variations 
as  might  lie  expected  iu  an  Independent  work. 
Tliesc  SiVintwis  are.  in  pari.,  rmie  repi-eseiita- 
lions  of  nalnrni  objects.  —  sttn,  niuuii,  mid  slurs, 
man,  snake.  flBli.  river,  cftuoe,  iind  the  Idie. — 
bearing,  ss  tniglil  lie  oxpVL'led.  a  certain  re- 
xemblance  1o  llie  eiirt  pictorial  uutCiueH  from 
wliieli  the  Chine**  vliajactci-s  were  developed. 
Besides  these,  Iheif  arc  some  pnrely  conven- 
tional i)ym1)ob.  ivbk-b  are  found  lK)th  in  Cop- 
wny's  hook  and  in  the  |>rcic»twork,aud  which 
sliow  that  Indian  inventivcne-sa  had  already 
jmii^ed  inlo  Uie  higlier  stage,  in  wliieh  ideaH  as 
well  as  objects  nre  represented.  A  hollow 
aquai'e  or  )iarnlk-logram  signlBes  ^gieat.'  A 
cin*U'  with  a  point  in  tlic  centre  is  the  sif^n  for 
'spirit,'  and,  when  made  of  nniisiialsize.  indi- 
cates 'tlic  great  rplrit.'  Four  ungiilar  ixjiiita 
JnUllig  fioin  it  in  opposite  directions  represent 
the  cnrdiiLiI  points,  and  convey  ibu  meaning 
of  'tlie  great  sinril  everywhere.'  Thus  the 
I^ni\irf-  and  the  Ojibw.-iys  were  on  tlie  very 
rei-geol'IhatKgyptiail  method  of  word-pleliires 
whteti  pi-cccitnl  the  invention  of  ttic  alplubct. 


EakU  symbo)  of  the  Waiaui  olam  recalled  to 
Uie  mind  of  the  record- kee|>er  the  verso  or 
strophe  of  A  chant.  Thna,  when  he  d«w  forlii 
fVom  tiis  bnndic  of  ■  pniiitcd  sticks '  the  one 
on  nhicli  this  eytubul  of  the  gresl  spirit  was 
depicted,  he  recognised  it  as  indicating  a  well- 
known  veifie  of  tivc  Ix-nApi^  words,  wliich  are 
hci'e  given  opjxi^ite  tlic  symbol,  and  whicb 
Dr.  Briiiton's  vcrsiop.  renders,  •■  At  first,  for- 
ever. loHt  in  space,  everywhere  the  givnl  Man- 
ilo  was."  !n  abou:  two  liun<Ii-ed  snch  stropties, 
iwlieated  by  a.^  niany  symbols,  we  have  the 
Lenape  (;osmoj;ony  set  forth,  folluncd  by  a 
hislorj'  of  tile  early  wanderings  of  tlieir  ]>eople, 
and  a  list  of  ninety  chiefs  who  suecey>ii\ely  lield 
the  headship  of  tlie  tiibe.  Many  interesting 
quvationH  nre  raided  by  this  history,  which  Dr. 
Brinion  has  nut  iitiderlakvu  lo  answer:  but  he 
has  aupplied  nl'Undnut  materials  and  aids  for 
8t«dcnt»  wlio  iieaire.  as  doubtless  many  will,  to 
pnrene  tbi^  nlliaetivc  iiivesligation. 

ilia  introductory  chnptei*«  fnmisb  a  ^nccinct 
ncconnt  of  the  triirea  of  the  Algonkin  stock, 
ami  of  their  neighlmi-s  thp  Inxiuois,  wluMe 
history  is  closely  I'onneele*!  witli  their  own. 
The  |)olitical  constitution  of  the  Lcnap^;  itvplA. 
tlieir  mode  of  life,  their  religious  belief  and 
ceremonia'j.  their  moral  and  nunlii!  ebaraeter, 
nre  concisely  lint  clearly  dcbncatei).  Their 
language  Is  carefully  anaI,t»Hl:  and  the  cxi^t* 
ing  sources,  in  print  and  manuscript,  fhjin 
wliieli  a  knoivleilge  of  it  may  be  obtained,  are 
more  fully  reconlcd  than  has  ever  itcfore  been 
clone.  Cei-tnin  deputed  ]K)ii)t&  in  the  later  his* 
tory  of  the  nation  ftro  well  rtiscn^sed,  tliongli 
in  some  of  tliese  I  lie  niitlior  ninst  cxpcii  to  en- 
counter 0]>ixj»ing  views.  Tliroughout  this  in- 
tro<.UicUon.  anil  indeed  in  the  whole  work,  (lie 
marks  of  great  lid«)r  and  of  eoiiseientions  care 
arc  nppnrent.  Kvidence  ulsu  Is  seen  of  the  in- 
sight (icHeed  from  long- con  tinned  study  of  the 
Inxliau  clianu'ter.  cuatoiii.'t.  and  languages. 
The  vuldine  will  not  nieccly  be  in  iliH'ir  a  nxisl 
valuable  iietjiiisition  lo  all  student-t  of  Aineri- 
eiiu  archeology,  but  might  well  serve  as  a  model 
for  future  imiiilicrs  who  may  liave  occasion  to 
undertake  similar  resentclies. 


KlA'GSLiiY'S  MAPAM    HOW  AXD   lAOr 
117/ r. 

\Vk  once  heanl  an  eniineiit  actor  describe 
ClinriotteCuBhmnn  as  "a  ningnifteeiit  esainpio 
of  a  style  of  acting  now  happily  passed  by.'* 


3/itifirm  Onif  mid  tml«  mtr,  «■*  ffrit  !(•••■■  (•  Mrtt.lm 
,^Atf.f««     *■- --■—     "-■-^■■■^    " ~~ 


fit  fka-lnt-    Br<'ii,4ui.t*  Kr«r.MJIv.    Ntw  York.  JVacMin** 
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Sonic  similnr  phmsc  ivmild  be  the  licst  roniiiila 
for  (Jiailps  KingRlvy's  Imok,  Bow  rPprilited  tui 
one  or  Mncuiillan'^  'Glob*  rondingft  from 
stnmlnni  aiillior*.'  Tlic  atvlc  il  n|iiTsenla 
is  not,  to  lie  eure.  Ihc  oUI  jitaiii-ilealing  man- 
n«r  of  Sirs.  Xlnix-Pt  mid  her  *(-'oiiV(>r8alion3 
nboiil  c'oiumua  Ihiiiga.'  wIictc  Jutiti  mill  Wil- 
liam (k'liiurtly  [lul  lianl  iiut^atiuiu,  and  Mr. 
A.  or  -Mr.  It.  seiinleh"  answers:  but  it  is  tbe 
Diutk'ni.  roUickiitg,  gul\aiiiz««I  forni  of  tb« 
siinie  thing,  whetn  tbe  |>rei;i'ptur  ciilU  liitiigelf 

*  Umltly,'    wIktu   thv   pn|iil    is    a(UlrL'»«ei.1    a* 

*  My  dear  child '  on  almost  every  pnjje,  and 

*  My  pi-plly  boy '  ocrnsionally.  wlivre  the 
lilabi  fnola  about  rocks  or  fisbcs  iiinst  be  par- 
nifthod  with  nlliiiaiincrofinctaphornnd  rhotone, 
nnii  where  even-  chapter  must  wind  up  with  n 
higli-dun'n  rhylbmical  passsgre  ram|H>9ed  of 
Rn.skin-made-enay.  To  those  who  iiko  ihul 
sort  of  liuok,  it  may  bu  »uid.  boriuning  the 
woals  of  President  Lbicoln.  that  '  iIiIb  U  ju»l 
the  sort  of  book  they  will  like.'  But  we  con- 
ftisn  ourselves  not  to  be  of  thut  opijiion. 

ruk-*»  we  givatly  udstake,  the  ta»te,  even 
of  ebihb'L'ii,  Iia6  now  i-haiiged  for  the  betUtr. 
It  U  not  now-  tUonght  nece««ary  to  write  donrn 
to  ihein:  to  pat  them, so  to  itpcak,  in  printpr'd 
ink:  to  rr-niind  ibem  in  every  other  itpntence 
of  the  fact  Iliey  know  bo«t,  tmrnely,  thnt  they 
are  not  grown  "P-  'I ''»"  hccn  diseoTerud  that 
whnt  tliey  need  \s  merely  tbe  stiaigbtforward 
simplicity  of  Innguogp  vvbteh  even  grown  peo- 
ple like  bc»t.  It  id  nul  neevssnry  to  takt- 
every  common  fiiet  and  luni  il  vivaciously  into 
n  metaphor ;  to  personify  two  new  inteniKHiiste 
ogeneies  in  Iho  uuiverae  under  the  names  of 
Oladain  How'  and  •  I..irly  Why,'  nnd  then 
to  provide'  tbeni  wilh  two  giinulson?.  *  Analy- 
sis' and  •Synthesis'  {p.  loH)  ;  all  these  per- 
soidflcnlioiis  being,  after  all,  so  ineH'eL-tiial 
Ihnt  llie  antlioi'  has  to  brinjr  b)  nl  luRt  n  higher 
ereativo  power  (p.  I"),  onlled  the  'Master.' 
whom  ihey  all  obey,  and  the  rcfcienL'e  to  whom 
makes  this  labored  mythology  xery  su[M!rfluoiiH. 
This  ig  the  head  and  front  of  our  ohjeelion  to 
the  book,  —  that  it  is  not  truly  tscieiitille,  be- 
cause it  is  not  siiuplc.  It  tends  to  iiiip:dr.  not 
to  foster,  the  spontaneous  lovo  tliat  ekildren 
have  for  the  fascinating  truths  of  oat-door 
nature:  it  is  :in  iittouipt  to  make  saiidwielies 
with  sugar-plums,  and  to  flavor  bread  and 
eheese  with  vanilla. 

This  fundamental  defect  |K)inted  out,  it  must 
nndoubtedly  be  admitted  thnt  this  little  book 
eontiiins  ft  great  donl  of  valuable  and  interest- 
ing knowledge  (conveyed  often  in  an  esieeedlng- 
ly  graphic  way,  Kven  here,  however,  there  are 
two  drnnbncks.     One  lie*  in  ihc  character  of 


Canon  Kingaley's  mind,  wliioh  waa  dashing, 
imjietRou!),  and  always  ready  for  too  sweeping 
coHoldsions.  To  say,  for  InsLtncc,  almost  at 
the  beginning,  '■  I  never  saw  a  valley  however 
deep,  or  n  eliff  howi'ver  h^h.  which  had  twt 
been  seoopcd  out  by  walcr"  (p.  SA)  ;  and  to 
reiterate  ii^ain  and  again  that  *  water,  and 
nothing  else.'  ban  done  all  these  things,  with- 
out a  won!  of  reference  to  volcanic  action,  or 
upheaval,  or  substdcncc,  or  lateral  )>ii-j)S(irc,  — 
is  cerlainly  a  very  loose  and  ungnarde<1  way  of 
wrilinir.  Again  ;  ibere  is  the  mnior  objection 
that  the  book,  being  prepired  gpeciGenlly  for 
Knglish  u'biUlren.  is  very  pro|)cily  fnll  of  !oe:il 
refiirences  and  itln«tratlons  that  will  mislead 
and  per|>les  young  Americans,  jnet  aa  the 
older  men  among  us  used  to  be  i>er^)lexed  iu 
childhood  by  tnin^  to  identirX'  the  bii-dii  and 
plants  around  tia  with  the  very  dirfcrent  !>|H*cie« 
described  in  the  Kn»tish  manuiils.  Many  of 
thv  aulbor's  most  tinixirtant  illitstratiohs  of  tbe 
formation  of  mountains  and  vidleya.  for  in- 
etanci:,  are  drawn  from  tbe  fvutniv^  of  tbiMO 
miidatiire  cai^ons  on  the  Kngli^h  coast — in 
tlio  Isle  of  Wight,  for  inslantv  —  known  as 
'  chiues  '  (pp.  1'<-S:f).  But  what  Auiitrivan 
child  knows,  or  how  many  American  t4-nelieni. 
indeed,  know,  what  a-chiue'is?  Tlio  word 
doe*  not  even  apjicar  in  Worcester's  '  Dictioo- 
ar3'.*  except  as  meaning  a  piece  of  an  animal, 
or  part  of  a  resael. 


A  Mo.sooiiAVH  Of-  hrhisu  fossil 

BRACHIOPODA. 

With  the  present  ap|K-ndix-  (vol.  v.  pail 
iii.)  n  moiiimiontai  work  has  hww  hcx)ught  to 
a  close.  The  labors  of  Thomas  Davidson, 
I'',R,S..  noc-d  no  inlrofluctiou  to  paleontologists 
of  any  [nut  of  the  world.  The  quiet  distribu- 
tion of  the  concluding  fasciculi  of  the  '  Ilritiah 
foKsil  Itnichiopoda '  should  not  be  allowed  to 
pass  without  notice. 

Thirty  years  have  passed  since  tlie  publication 
of  tiie  general  introdiictiou  to  the  llrst  volume 
of  this  monograph.  Cotucidently  wlUi,  and 
lurgoly  indiiecd  by,  its  progress,  n  vast  amount 
of  precise  knowledge  lina  been  acquired  and 
made  public,  in  regard  to  all  that  lelatoa  to 
the  history  and  distribution  of  Uie  braehlopods. 
Indeed,  otir  knowledge  of  them,  in  any  suf- 
licicnt  sense,  may  be  almost  said  to  date  (Vom 
abont  the  time  when  the  learned  author  began 
his  labors ;  and  the  earliest  known  reference 
to  them  in  any  priutcil  work  datea  only  from 
KUt).  The  present  :t|)i>eudix  closes  a  scries 
of  researdics,  begun  just  half  a  century  ago, 
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on  the  briLchiopoU«  of  the  BntUli  isluixls. 
DuHng  ttial  period.  Air.  UavkUon  liiis  not 
only  (irojiared  the  text  of  his  monogrnph,  mid 
DUi»ei'ou9  t;oIlatci-al  and  lW-(|tiL'ntiy  very  iiti- 
|iortiiii[  pnpci's  oil  the  g<>nf  rul  oiitijVL-t.  but  bus 
drawn  nith  bis  own  hiiml  niorv  tbuii  two  Uioii- 
&miil  admirable  and  arliutic  plutea  by  wliicb 
thai  text  has  liKCr  illnstrntcd  nnil  adonifd. 
Seldom  hns  fortuiK*  pqiiiiipfd  inorc  eonipleU'ly 
fl  Atiidciit  for  bi8  lifc-woi'k  iliiiu  in  the  jn'cseut 
C08C.  whfu  mort'  than  ordinary  artistir  talent, 
n  hl>oral  t-ducalioa.  indc pendent  meniis,  were 
joined  to  unaurpasaed  derniion  in  the  pursuit 
of  kiiOH ledge,  iind  iinpiirtinlity  in  the  rec»sni- 
lion  of  the  labor*  of  ctliers  in  llie  mime  lield. 

Tlie  Hieady  atreain  of  informntion  induced 
by  llie  publication  of  siiccfss'ivo  purls  of  iho 
tnoTiograpb  hits  ncce^sitaled  stipple im-nl  afU^r 
unp|jlen)enl.  The  pivsoiit  and  eunehidtn>f  part 
not  only  coatnios  sucli  material,  but  a  catalogue 
of.  ami  index  lo,  the  Jtrilish  geiii'ra  and  species, 
liibllograpliieal  and  *tratigT«pbieiil,  and.  more 
iniport-iiU  Uiaii  citlicr  for  liie  nercral  biologist, 
n  summary  of  progress  in  our  knowledge  of 
tiie  class  lip  tolliepresent  time.  Thi« includes 
iiolicoB.  midor  ic-parnte  heads,  of  the  te«t,  the 
cinbryologi-.  the  nlBiiitic^,  the  adull  anatomy, 
habitat,  and  ranges  indeplh.uf  recent  si>ecieB, 
C'hnraetera of  the  fosail  genera,  andclassiacalion 
dit»eusaed  by  families.  i-'tiU  space  is  allotted 
lo  the  advocates  of  contending  theories  ;  Ko- 
valevski'*  vabiai'le  pniR-r  on  the  embryology 
is  given  in  ftill  uljstract,  with  excellent  li^ures  ; 
tarions  anggesled  pedigiees  are  quoleri ;  the 
brilliant  riM>.  and  slow  bnt  eontinnous  deal* 
dcnee,  of  the  '  worm  theory,'  ie  related,  witli 
generous  revoj^nitioii  of  the  sagacity  of  Morse 
in  the  detection  of  nihnities  lo  whidi  the  then 
imiwrfcct  knowleilgo  of  the  niolliiscan  pedigree, 
mid  Ilia  reinarltable  rescnrehes  into  the  early 
singes  of  Terebialiiliiia  and  Unguis,  lent  a 
plaimible,  but,  as  it  has  Binee  proved,  a.  onc- 
itided  interpretation.  'V\ii-  general  conclu»ion 
is  i-eached.  that,  however  great  llie  prohahiliiy 
of  0011  tin  nun  <i  descent,  with  modi  lieat  ion,  .i«  an 
explanation  of  the  variotis  forms  of  liraehiopods 
DOW  or  pr'evioiisly  cxi!>tiiig,  the  paleoiilologieal 
record  presents  many  faels  inexphealile  by.  or 
even  op|X)»od  to,  this  Llieor^' ;  while  of  natural 
selection  Ihere  setins  toheabsuliilcly  no  visible 
traee.  'llie  nuiuiwr  of  nriiish  forms  which. 
At  the  commcneement  of  the  work,  nnnibcred 
1!E  gi-nera,  and  AUi  partly  invalid  siK-eies,  boa 
now  expanded  to  74  genera,  and  97U  species 
and  varieties,  to  whieU  even  now  oceesBions 
continue  to  be  wade. 

In  inking  leave  of  Ills  in^k,  m>  worthily  per- 
formed and  lu  be  eoiilintiod  liy  j'oiinger  haiiJi;. 


the  author,  in  apite  of  certain  inlirmiUes.  dooe 
not  lelincjntsh  his  sirirlies,  hat  is  now  engaged 
on  n  monogr.iph  of  the  recent  species,  which  it 
is  lo  be  hoped  he  may  be  sparcil  to  com]>lete 
to  his  own  satisfaclion  and  the  undoabteil 
benefit  of  science.  W.  H.  Dall. 


NOTES  AND  NEWS. 

—  Tkb  priM  r>f  800  franr*.  rounded  I»y  AtigWUn* 
PvrnmiM  de  CaiKtollP.  Iid*  Im«»  swanM  to  ProfMMr 
I'Iaiidii>ii,  ]itufr«Mir  iif  buiaiiy  ai  Uoiili>ellier,  for  his 
i&QDiDir  on  tliD  Anipvliilcfs. 

—  A  gaograpblctl  eociety  hu  been  eMAbtlsh«<l  at 
IJifi  ill-  Janeiro,  irndor  ihft  iitwiiik'ncy  of  Vl»<>oUiit  de 
rfti-ariiigiia,  wllli  ]Uri>ii  Ti^R>-  aad  Si-flor  lIunHqtW*, 
vicc-prciidents;  Carlos  Monl^ro  aud  Peroln  Oocnj», 
Bccrcliiriw. 

—  AeeoMlng  la  th*  OeAprrrMiUthe  monalnMrhrffl 
fur  (leii  ••rient.  tbe  pref^rflnce  shnwii  In  ICiigland  aiiil 
her  colonic*  for  Indian  tea*  it  CAiisiiis  considerable 
nnslely  lunuiiglho  native aud  Euro|ican  tca-c»Ul>li>1t- 
mi-nl.i  of  China.  C'jtleutUi  alone  seiiL  tu  EnjEland.  In 
ihc  past  jTar,n'AT7.'l,li^7pniia>l!i,  nsainst  Th^.^JTS  In 
isas,  and  ftl.STH.'HO  iii  1S*12;  while  the  Aa«lnillan 
and  New  ZeaUiid  niarki-ts  reeeirixl,  In  1$^,  1,C}29,- 
4»W  ponmU.  agaliiHt  m>0,.|7»  In  ISfcS.  To  l»  sure,  this 
figiin?  sluiwi  a  xrent  fiillins-"ff  (roui  ISSli ;  jel  at 
pcefii'iit  a  firef«rcnci^  i<  niatitf<i«li'd  In  AuMralln  for 
Indian  tejw,  «hidi,  like  lti>mi)  of  Ceylon,  whoa©  pn>- 
duclion  proLiabl)  Uiu  a  tiliuilar  futufc,  faraurpaw  in 
((uahly  ilic  iivcracu  tejM  nf  Cliina.  Alx)  \ha  suceesa 
of  NaiiiL,  III  the  proilucllnn  of  tea,  warrant*  (he 
iiMuinpliuii  tliai  South  Atrka  will  soon  enur  tbc 
ni(irk?l.  The  Iota)  aK|x>rt  nf  Koiichaw.  Ilic  greateat 
tea-ilepnt  of  China,  amounted,  in  Ihi^  lant  x^asun,  Ut 
T7,<UI,Wi  poiindfl,  J^galiisL  8l.10n,)^.':>  for  ilt«  taRW 
limn  lA*t  rear.  Id  Hankow.  Caiilon.  Shanghai,  and 
Mucao  tho  MEue  proportion  iiwcn.  Tbefnltlns-aff  in 
the  expui't  ol  all  China  b^IdbI  tho  patl  j-»r  amdunU 
tvatKitil  Ifu  iitillion  [munJi.  and  may  be  ascribed  to 
ilia  rcducUon  in  i|UAlli.yci(  tlm  Chin^.w  tca».  ttuW 
far  tbii  ilecreiu«  may  hava  been  due  to  the  Frciidi 
operiitiiJiisc.innol  be  lold. 

—  Aiiotlicr  party  for  the  sclentlllc  axploratlon  of 
Oreenland  )■  brInK  ontaiiiicd  by  tlie  autliOllitM  at 
t:ii])enliag»i.  Il  will  Ihi  ronnnanilud  tiy  Ike  naval 
licnieuaiil,  .1.  A.  1).  .leiiaen,  asKUtotl  by  birul.  C.  If. 
Uydon. 

—  In  a  recent  tUit  to  Riuwlatl  Lapland.  Rabat  vls< 
lied  Die  valleyx  "f  PmvIk  and  Taloni  and  Lake  Enara. 
Tbn  entile  enimlry  is  an  ImmvnM  romt,  doUnd  wltli 
|ji<i^«  and  pooli,  and  enc  by  raphl  ttreams.  The  lat- 
ter, ilion^ti  rery  diffirnll  of  iiariijnlion,  form  the  wle 
iMitJs  <•{  the  toniilrv.  The  I'*»i'lg,  (or  intUnec,  in 
I [•<  (■on^^e.  fornix  more  lh«n  dilrly  caaratlet  and  rap- 
ids. Lake  Bnnin,  from  which  It  fluwt,  ts  an  Interior 
■PH.  ilutied  Willi  thonsntida  of  Ulcls  cnvcrrtl  with 
inngrniiio-iit  iiniM.  I'iie  cllimie  la  xtry  rignraiia;  the 
■liorl  Kinniin-r  U.  iiuiri'.vur,  'ptiie  hot,  but  In  AuyOft 
fr,i-i9  jirf  iKH  unknown.     The  eouiiWy  around  LalM 
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Eiinn  U  levnl,  and  fonni  ■  deprewlan  beivMn  the 
jiUmaii  of  Pioinitrk  and  th«  hi||thlnndii  of  Riiulftn 
Ltt|>land,  TliiH,  in  a  political  }>ohilo(  v[«ve,  h  impor- 
tant; siiico  It  p«ni)its  •>{  cuiiipnriillvtilj  «tt»y  oni- 
luunlcMlcm  Ijrlwcni  FliiUml  nnil  ilir  ctiwl  of  llic 
Hortlicm  Ocean.  Th<?re  arr  vxccllcDC  [rariis  on  ibii 
■hnm  tiiiver  wlmrucred  by  Ice.  but  hlllierlo  uKleu 
for  watil  of  c-ijiiimuiiii'atioiiit  will)  iIm  interior,  lu 
tlic  iieHr  future,  lli<>  rAllwHy,  wliU'li  litM  nlroAily 
K'Aehed  UleAborg,  witi  be  cnmpletdil  to  l)i«  northern 
consL)  >kn<!  Itubtin  will  be  able  ici  mill^e  a  pitrt  of  bcr 
poweuloofl.  Bl  proKiil  Utile  bult«r  tlina  a  ivilUvravH. 

—Tun  DnMin  Uorris.  Dutcli  reeld^ut  Kt  T«rii>te, 
tins  ri^ceiiil^  luailc  locitc  IntcrcaUni;  dltcDvcrivs  on  tli< 
norlhiini  cout  of  New  Gnlnca.  wlikli  he  vl^llcil  offi- 
cU.1l]r  fcr  itii-  piir|>i>Mi  of  (am lliariziug  Ibe  natives 
Willi  Uie  Dutch  DnK.  and  «trnri(jinf;  a  iH'aiw  b«CirM» 
aflvoral  cuntoncllng  iritip*.  Aftor  dvtfinniniiig  th(> 
langllud^  of  MapiA,  It  wtta  found  that  8(«phi?ii  lelund 
of  Ihu  chart*  haa  no  t'slitciioe.  Tbd  cnail  near 
Walckcnuur  Bay  wm  Ti«il*(l;  and  mvctbI  rivers  of 
considerable  Bixe,  aa  wull  as  a  lame  lagoout  ware  feuinl, 
whirb  were  before  uiikiinnrii.  The  populatlan,  call- 
tag  Ib*n»«lveB  Bongon,  wrrc  ninnr.rons  and  frlendlj, 
living  In  bouie*  built  oil  piles  In  tbo  wntcr.  CocOM- 
nuts  were  «n  abuiiilatil  that  tno  huadr«d  aud  Bftjr 
coutd  be  purchased  for  twc^Uif  Pi'iils ;  and  large  quan- 
tll'iM  of  kopid  are  made.  Siib'equently  the  Arab<>r- 
Tio  Jtiver  wiis  risilcd,  and  uc«iiil«d  tixt;  inllcs  or 
motf  Willi  a  deptb  of  lix  falhoms.  milh  a  fallioni  lew 
ia  the  cliaiinel  over  die  bar.  In  lalitiidc  i°  S)'  south, 
the  river  emerges  fnmi  tbo  inoutiialna;  and  hero  were 
gliuali  beyond  vhich  Ibe  parl.v  lUil  imt  go.  'Ilie  cur- 
rent wa>  eatreinely  rapid.  Tlii^  inal<^  Inhiibilania  of 
lis  banks  wore  timid  but  friendly :  llie  womon  alnajs 
took  r«fug«  In  tl»  forest.  Tlie/  call  Uie  sttesiii 
*  ICambcnn'  (or  gr*at  ripnr).  It  lia*  ntirer  been 
ancended  by  civillud  man;  and  it  is  claimed  that 
themiullaof  Van  l)ra.-iiu  UuTrie'a  exploraliona  ore 
mOM  Importaul  to  geography  than  any  work  done  in 
tliia  fegion  during  Ibe  cemurj'.  and  orly  M-cond  In 
New  Guinea  lo  the  vrork  of  AlbL-rlia. 

—  Mciim.  Charles  Scrlbner's  i^oiis  published.  May 
I,  iho  boolc  i<r  SUtpniak.  llie  nihlll<it  writer,  author 
o(  '  Undergromid  Kuisia,' ontlllfd  '  Kuaala  under  the 
Lmts.'  The  tttnolines*  of  ita  piiblicaiion  is  a  tiiatl«r 
of  acddcDl,  OS  the  autlior  and  traii*Iat»r  have  bcftn 
for  some  llmo  vuperin tending  lis  passace  Uiroiigh  tlio 
pmu  in  liundon;  but  il  is  porticidacly  welcome  at 
a  inument  wlieti  uiilTenat  Attention  Is  fixed  upon  Its 
subject. 

Witbin  a  wrck  of  the  publicaliun   of  M<«3re. 

Scrlbiier't  autliorlzed  edition  of '  The  Kii»!>ian»  nt  the 
gnUM"  of  Herat,'  they  wcfc  obtlecd  to  pilnl  nine  thou- 
sand copies  to  supply  Uie  demand,  and  auurber  ed!  ilon 
of  three  ibonsand  bas  jud  been  put  on  the  press. 

—  Reports  from  .lapau  state,  saya  Jfalare.  that 
srave  ifunt  were  piiinrlalncd  of  an  outbreak  of  the 
long  <iui**cenl  volcano  Fujiyama,  and  Uinl  ollidahi 
bud  been  aeiit  lo  liin-itis»'e  tlnf  matter,  ^^>e  pi>.)pl« 
llrins  1"  t'"'  ntlgbborhood  believed  an  eruption  lo  be 
imminent,  bccauite,  wbllc  the  anow  on  cho- maun  tain 


had  h^n  to  melt  tuv  monUui  before  the  ustial  time, 
all  lh«  wells  at  U>e  fort  became  dry,  and  difficulty 
waa  ezperieuced  in  procurins  water.  The  phraotne- 
non  U  eousidcrcd  tbo  more  remarkable  from  the  fact 
that  the  winter  has  been  uniisiully  cold,  and  ibat  Ihu 
surface  of  llie  snow  n-malna  turd,  the  i>art  nearest 
the  Kround  bi-inn  the  first  to  ^ive  way. 

—  Tlie  council  of  the  Tiew-Bngland  meleomlogical 
society  has  deemed  it  ailvbahle  lowlect  a  new  aub- 
jiTt  for  «pi?elal  ntudy  dnrlne  tha  sununer  season  of 
18S0,  and  has  eho&en  tbunder-siomis  ai  olFcrlng  at 
onee  the  grcatMl  nnmbor  of  fcntiireii  easily  observed, 
and  pronni>tng  in  return  l>i*i  roost  interesting  results. 
The  desired  observations  will  be  dlvldc^l  into  levrral 
dasM-a,  in  onlrr  to  hrinK  th>;  work  within  llie  rearh 
of  alt  who  arc  nilllni:  In  take  a  »hnrc  In  It.  t'bscn-a- 
tloiu  are  to  be  taken  ibruu^ib  the  summer  vb«tnerer 
a  ihunder-stomi  can  be  si^n  orbMud.  BwMh  llieao, 
Mppcisl  observations  of  wind,  temperature,  etc,  arc 
desired  on  the  Saturday*  of  Juno  (Jane  fl,  i&,  SO,  27), 
at  intenaU  from  noon  to  nino  o'clock  r.M.,  vhetber 
a  thunder-storm  is  in  progieu  or  not.  Satiinlayawe 
chosen  with  special  referraoc  to  securing  Mslmaiice 
fmm  l.hesrholnra  inourmanyschoola.  Instructions, 
and  blanks  for  records,  will  ba  Bcut  on  applicatlcm  to 
W.  M.  Davis,  Cambridge,  Mass. 

—  Tot.  I.  of  the  Transactions  of  the  sclentlBc  aa- 
KocJution  of  Mcrldcn.  Conn,,  which  baa  Just  beeji 
printed  by  the  association,  appears  as  a  tribute  to 
the  m«mury  of  a  dMieasi-d  rncnilier.  Hits  Emily  J. 
Lsonard,  wboM  catalogue  of  Merlilcn  plants,  left  in- 
cnraplete  at  her  death,  occupies  the  prlnci|>al  part  ot 
the  pamphlet.  Although  tbo  plant  names  have  In  a 
few  cases  served  as  slumbllng-blorka  In  the  way  of 
the  editors,  the  list,  which  iiicludi-s  14li  phenogams 
and  plcridopbyio*.  is  very  cmdllahly  presented. 

—  yatttrt  reports  that  ibe  Kailonni  liab-irultnrr  as- 
auciatiuii  of  KtifilaiHl  ha;i  tnttisferntl  another  large 
cunsigninent  of  whllc-fiiih  fry  to  the  lakes  In  Uie  Isle 
of  Mull  In  orvler  to  fiirtln-r  Ibeir  aeelimailialion  lo 
the  waters  of  this  eountry.  Uitberto  many  eziwrl- 
ments  have  been  tried  in  tbii  direction,  Imt  with  no 
•ucCGSs.  The  American  goverameut  Is  rendering 
valuable  assistance  bi  efTuctinK  tlidr  propagation, 
and  an  watching  the  ronlt  of  ibe  endeavors  now 
makinc  with  keen  interest 

—  The  French  government  has  granted  tbc  nn  ot 
Uio  Palace  of  InduKlry,  in  tbe  Cbnmps  EljBtes,  for 
the  purpose  of  holding  tho  Great  Industrial  exblU- 
tlon  {t^^iiMitifin  ilu  trartiil),  which  will  remain  open 
from  the  28d  of  July  until  the  2S<I  of  November,  183^ 

—  The  colWlionf  and  ilbrai^'  of  the  Nesr-Orleaiis 
academy  of  tclenccs  have  l?ecn  removed  to  rooma  fur- 
nished by  llie  Tubme  university.  It  is  hoiHsl  that 
some  additlnnal  vigor  may  tie  imparted  b>  tbc  acad- 
emy by  the  prrsnncr  of  the  srienliflc  men  visiting  the 
exhibition.  E.  T.  Uerrlck,  ex  .chief -Justice  of  I^ui- 
sianii.  Is  president. 

—  >iyslemaclc  ob&ervHlt<ms  of  auroraa  have  been 
made  at  the  Kngine«r  station,  Willefs  Point,  S.V., 
uiidor  the  direction  of  Oen.  H,  f-  Abbot  since  1870. 
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The  niiifonully  &111I  coniSnuilj  of  the  t^xUm  of  ob- 
wrvkllons  niiLke  Cli«  rceiille  of  mucli  iiitcrest.  Time 
■cniinda  are  011  dutjr  during  ilie  nlgtit,  mid  e^ch  is 
reqiilreil  10  rcp«rt,  wlien  rrlievm),  wliellirr  he  has 
■ecu  Koy  aurontl  lielit  dnrlnj:  ilii?  nlntii,  au^,  U  not, 
nti«cher  th«  aky  hu  baeii  (iiffldvntly  clear  to  per- 
mit uiy  to  be  rfalble.  At  t!ie  eiiil  of  the  j«m  the 
nuinlHir  of  auronut,  taking  Ihi-  mt'sin  rrjiuil  ffdin 
th«  lhr«i>  obsarron,  ftr«  adtlod,  and  «l9o  lh«  numbor 
«{  uiEhlo  on  \vliieli  aitrvrns  vuuld  ltd  li,iiv&  been 
accn  owing  to  cIpuJ).  The  {trobabic  number  for  tbc 
year  Is  ubialncd  bj  tncrt?iuliig  the  ott^civt-d  iiuiDbrr 
ill  Ihe  Bftuie  ratio  as  ttiat  ol  llie  cloiictr  nigiiia  li>  tlic 
<rlciar  iiiuhts.  Tlif  ivaults  ar«  Rhown  Lii  ih<t  toitiiwiiiti 
table.  Thu  Intt  cnlumti  of  tlii;  tnbli>  giT<->>  ttie  aver- 
age number  of  snn-spoU  a«  observed  by  Prof.  1).  P. 
Todd. 

Suranuiry  cT  auroral  rteorda  /or  fiftem  tmm. 
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^Arcordiiig  to  th«!  explon^r.  Col.  Prjcrolakl, 
Thibet  appears  to  be  .i  [mmttsu  for  K0td*4llBBflri-  I') 
the  letter  in  which  lie  descrilwB  the  discovery  of 
the  BOUTPCB  of  tlie  Yellow  Klvcr  (the  Muaiig-hol,  he 
wrirf«;  III  the  neighborhooil  of  the  lonthsrn  »lopo 
of  the  ltlJ^chAn-Ittl(ldl^  we  rai^t  wllh  abniit  thirty 
friendly  T!iu};ut«,  who  w«re  einp-li.iyed  in  gold-waali- 
lug.  Tho  nhiilc  uf  uurlkcrM  TliilieL  iwenis  very  ridi 
in  gold.  Al  ihir  gniil-wanbiiiE  place  wn  vitltcd.  the 
TaUKiiU  vrere  dlg^nff  ihe  eravcl  coniaiiklDjj;  the  gold 
from  n  <lin»tli  of  oiily  from  about  one  lo  two  feci; 
and.  though  tlit>  {jn^ild-wathiiiH  wiia  only  ilonu  In  llii? 
»!<■>«  pniolUva  way,  thn  Taiiguui  *howpiI  ns  whoii.' 
handfuls  of  gold  lit  Ifirge  plecat,  of  which  none  were 
tniallcr  tbau  b  pea.  Doubtleia,  careful  worldnc  of 
(he  gold- waali lug  prc>ccit  would  yield enonaoiu  treat- 
itrcii.  It  nt;eiiiH  to  mc,  loo,  that  the  pin>pIieoy  biiot 
too  hold,  that  Tliihel,  In  time,  will  prove  a  second 
(-'alifomla. 

—  Dr.  Aurel  Schulxc,  the  tan  of  a  GemiaDcolDiitflt 
In  Natal,  haa  recently  rcitimed  Trow  ■  micceMdil 
lourney  into  the  Itiierlor.  fie  advanced  iitt  itic  Ku- 
aiido,  or  Chnlie,  for  a  conBldetiibie  dlsuiir*,  and  pro- 
ceeded theiiee  10  the  Kubaogo,  whore  lila  farther 
progr^SR  lo  iha  wj>tt  coaKt  was  sloppeil  tlirou^h  tbc 
hostile  attitude  of  tlic  nUivei.  He  returned  lo  XatAl 
by  way  ot  lake  Ngaoii  aad  the  Transvaal. 


—  A.  Rlehe  liaa  preienlcd  a  report  lo  the  Counctl  of  ' 
hygiene  of  the  dopftrlauiut  of  the  Sfilnc,  in  which  he  { 
stateA  that  toboIIim  nboulil  not  be  used  for  allmcn-  { 
ury  pur|>o<ies.  as  it  ia  Injurious  to  health.  This  sub-  1 
stance  has  be»in  recomnn-iuW  for  ii«e  in  paalry,  iu>  it 
1b  laid  to  show  no  tendency  lo  become  rancid. 

—  The  Acadtfnile  dea  ^clenc«»  offers  for  thia  and 
tbt  three  fullowing  yeara  a  inetlal  of  the  value  of 
three  tlntuaarid  franca,  for  Minn  iniporlani  improve 
inent  jii  ihff  theory  of  tlin  ei«ctrlc  iranimluion  of 
work.  The  Bordln  prlae  of  three  thousand  frsnvB  is 
aiHo  to  be  given  for  the  beat  uiemoir  nit  Uie  origin  of 
atmoaphoric  riectriclty,  nnd  the  eanoM  of  the  i^rat 
dovolopinent  of  electrical  phenomena  in  atonii-cloud« : 
this  to  be  sent  In  before  llie  Ist  of  June  uesl,  tliv 
other  before  Che  lat  of  June,  I^R. 

—  Tea-cull ivMioii  la  mnking  H>ra«  progr«M  En  Italy. 
In  the  pruvlnc«  of  Novar»  a  planUiioii  ia  reported  lo 
be  doing  well;  ami  nl  the  m:riciiltiiml  j'how.al  Sfes- 
fliiB,  In  IB^,  SIrnnr  d'Amlca  ealilbltcd  a  hundred 
planta  Uiree  years  old,  thai  had  been  grown  In  the 
pruvitiee  of  M«!iKina.  The  Italian  i^vemmenl  baa 
»eiil  til  Japun  fur  a  mipply  of  planix. 

—  Tbo  prlie  oflercd  by  the  SociCiti  d' encourage- 
meiil  pour  Tinduairle  natiunale,  uf  forty  pimiidi,  fur 
the  diatriii'try  nf  '  a  new  alloy  uM'ful  In  thi>  nrl>,'  hao 
linnn  ii«  anicd  ti>P.  Maiih^v,  nnacrniml  I'f  hUdUcuc- 
ery  of  the  value  of  an  alloy  of  copper  and  mangaiieafl 
fxr  improrlnfE  tlx;  luitlity  of  commercial  opiwr. 
Uanhih  prcparci  an  iiUuy  of  Mvciity-livc  per  cent 
copper,  and  iwcnly-ftve  per  c«nl  □laDgancBc,  and  adds 
It  in  Hiiintl  rjiiiin  titiai  to  tlie  molten  cup|>cr  aftrr  renn- 
inn  nnd  jimt  l«'forn  ciulinR.  Mirrina  tlie  |)«th  of  raota] 
at  Uie  same  time.  The  manganese  ol  the  alloy  la 
stated  to  immediately  combine  w[tli  the  oxygen  of 
llie  dlaauivi-d  euprau*  (>xidi>,  funntii;;  a  maiigiiriiferoils 
»lftg  whieh  iscMlly  removed.  The  opnrntinn  in  clieap, 
ai)d  vei7  much  improves  the  'luulliv  ot  the  ccpper  »o 
treated.  Aleo  several  of  the  princlpul  alloys  of  cop- 
per, branEo,  giin-metal,  brass,  aie  of  superior  quality 
when  prepared  with  coppi^r  puriflcd  in  ibis  mantier;  . 
and  cupper  bo  treated  is  inure  iilowiy  acted  tipon  by 
ROa-wiler. 

—  Obrecht  publlslicil.  In  a  recent  number  of  the  1 
Cvniplea  reiiitu*.  Ilia  result  fur  the  sol.^r  parailax  as  d«* 
rived  frum  uienaun^a  of  tlie  pboto^pht  of  Uie  tran- 
sit of  VnnuK  of  1S74.  obtained  by  the  utroiiomers  of 
the  Prench  expeditloni.  The  value  found  Ib  8.S0", 
bttt  It  la  not  final,  having  (till  to  be  corrected  for 
Nome  deioenu  in  the  calculalioa  whose  prtclK  value 
Is  as  yet  noknowii.  A  few  yean  ago.  Professor  Todd, 
In  a  similar  way,  nbtalned  a  preliminary  result  from 
ihr  American  phologrnpba  of  theaame  transit,  wbich 
was  8.88"  for  ihe  tolar  parallax. 

—  'The  ami."  by  Rev.  Thomas  W.  W*W>  (New 
Vork,  Imiimtrial  puUifiidim  ftinii'iMff,  lARS},  b  'a 
familiar  deurription  of  tlin  *nn'»  phenomena.*  It  la 
after  the  stylo  of  the  scientific  primers,  and  gives  Id, 
seventy-seven  small  pages  of  coarse  type  a  Clear  Idas 
of  huw  iha  dislance  of  tlie  eartb  from  the  sun  U  de- 
lernitiied,and  of  what  U  going  on  upon  ih*  sun'i 
Burface.  . 


Sa£NC£.  May  IS.  1885. 


FRIDAY,    MAT  S2,  168B. 


COMMENT  AND  CRITICISM. 

As  WE  u>OK  BjLck  at  tbe  literature  of  mocl- 
eru  ph>'ilologj\  —  a  rctrospioct  siiggeatet]  by 
the  recent  appcnrance  of  an  index  to  Pfliigor's 
Ardiiv  f^r  phytiol^>3ie, — two  fftcts  wiJocUlly 
impreMiiB  :  llr«t,  tliiit  Ibelinlkof  theratearchefi 
comes  from  Gurmiiiij- ;  Kooondty,  tliul  modern 
expeHnieutal  scleuce  is  scarce  over  forty  years 
otd,  but  has  developed  in  extraoixlinar;  cre- 
Bcendo.  There  is,  perhaps,  no  other  sdcnoc 
so  pre-eniiiienlly  (•erinnn.  ami  to  which  other 
nntioQB  hiivB  oomrihuu-d  ivlalively  su  little. 
In  (jcrm&iiy  tbe  flntt  physiological  laboratories 
were  foumled,  and  tbc^c  have  becomn  impor- 
tatit  '  institutes, '  which  are  the  patterns  other 
coiinlriGK  are  now  Htowly  iinilaling.  In  Ocr- 
many  the  sficnce  first  becann?  atrit-tly  ex[)eri- 
mcutiil,  and  it9  inodcni  methods  ntiil  aims  nere 
wrought  out.  Tbe  German  universitios  have 
been  the  traiDing-plnees  of  the  majority  of 
profeMtonal  pbyaiolugists  tbe  world  over,  and 
tliese  men  bare  been  the  apostles  of  Gvrmau 
influcuce. 


Our  indebtedneBB  to  modern  physiology  can 
hnnlly  be  uver-ostininted ;  for  ItK  ai'ijnlsi lions 
represent  not  only  an  invaluable  intcllectiuil 
evolution,  hut  also  knowtcdge  of  imincusurulilo 
utility  in  uiunilbld  practical  aspects.  It  has 
changed  medicine  Trom  a  crude  etupiricjil  art 
to  an  intelligent  applleatioa  of  science,  and 
has  done  more  than  any  other  cause  to  raise 
the  mental  statits  of  the  luudiuul  pi-ofesHLon 
by  Inculcating  tbe  rational  foundation  of  tbe 
practice  of  medicine.  The  chief  iniUatory 
impulse  to  modern  physiologj'  w-aa  given  by 
tlie  greatest  of  (icrmnn  htologists,  Johannes 
MiiUcri  —  a  man  remarkable  alike  for  bis  own 
intelloctual  achievements,  and  for  Uie  stimulus 
lie  imparted  to  others.  Ho  was  one  of  the 
Ne.tlD.-lMk 


chief  fbunders  of  the  sciences  of  morphology, 
phj-siolofy-,  and  comparative  anatomy.  His 
itifluence  iu  physiology  has  lieen  perpetuated 
by  hie  distinguished  pupils,  notably  the  reter- 
aiiK,  Ludwig,  Hebnholz,  Rrlicke,  and  Du^Bols 
Rei'mond,  who  are  living  tosee  two  generations 
of  followers.  Thus  the  young  physiologist  of 
to-day  might  bo  called  the  grcat-grautbpupil 
of  Johannes  Mullor. 


The  literature  of  physiology  has  grown  witli 
couttuutly  expanding  rapidity.  At  first  the 
memoirs  were  scattered  in  numerous  sdentiGc 
and  medical  piibUt^Alions,  but  soon  two  peri- 
odicaU  ac<iuired  the  lesd  as  metlin  for  the 
nDUOuncemunt  of  physiological  discoveries. 
MuLler's  own  Anhit  expressly  tnclnded  physi- 
olog}'  in  its  ncope,  as  did  also  the  Ztilschrijt 
far  rationelie  med!eiR.  a  Journal  of  high  8cien> 
tiflc  rank.  It  was  long  l)efore  there  was  any 
periodical  exclusively  devoted  to  phy^ology, 
rfliiger's  Archiv  not  being  founded  until  I8(i^. 
At  first  Pfluger's  i-olumes  were  annual,  but  at 
present  he  issues  nearly  three  volumes  a  year. 
Since  llieu  two  other  Brst-clasa  physiological 
jourunltt  htive  heeo  started  in  Germany. 
lloppe-^eyler  edits  a  new  aod  eacceasAil 
Zeitsebrift  Jilr  ph^siotnglsehe  ehmie;  and  the 
continuation  of  Miiller's  Arthiv  has  l>een 
divided,  the  |>hysiological  part  now  forming  a 
separate  auttunl  volume.  The  aiimial  report 
on  the  progress  of  physiology,  giving  abstracts 
only,  aloue  makes  a  bulky  volame,  which 
shows,  moreover,  that  nearly  all  the  papers  are 
in  Germon.  While  the  cxtracmlinarj-  devekip- 
uient  of  pbysioli^y  in  Geniiauy  has  bccu  going 
on.  what  have  othor  countries  contributMl? 
Very  little.  There  are  only  two  other  physio* 
logical  journals  of  any  note,  —  one  decidedly 
sccoud-rote,  in  France ;  and  another  the  out- 
come of  the  combined  efforts  of  Knglaad  and 
America,  wliich,  though  excellent  scicnlifically, 
Ls  UQoertUD  as  to  its  viability.     In  short,  the 
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world  depends,  nov  as  rormerly,  muinlv  od 
Germany  for  tliB  progress  it  makes  \d  the 
knowledge  of  the  Tunctions  of  lire. 


"  It  is  ose  of  the  melnn clioly  things  con- 
nected with  publication  in  gorerament  ropuila.' ' 
writeM  one  connected  with  the  govcrnmeBt, 
"  that  your  work  appears  so  many  years  afttr 
it  has  been  complolc<l,  that  the  Author  has  in 
the  menn  time  qnttc  outgrown  it,  and  devGtoiK>d 
into  another  aliigi;  of  opinion  and  activity." 
This  is  not  »  matter  of  months  only,  hut  of 
years,  and,  thnngti  not  bo  Berioue  a  difficulty  aa 
formerly,  is  *lill  a  great  drawback  to  cfRcient 
and  eflcctire  work.  The  adiuiuiatration  of  the 
public  printing-ofllt'o  is  such  that  every  thing 
has  to  give  way  to  congiewional  documents 
which  are  often  of  the  smalliist  value.  Is 
there  no  remedy  for  this  ancomfortabie  state 
of  things  ? 


LETTERS   TO   THE  EDITOR. 

t^Ufi  »iimtU  In  itUtiiHt  rrtuirtiS  lu/irm)/  11/  vvv't  /aUlt, 

Progress  of  Tsgvtetlon  In  tbo  Ohio  valley. 

Tiiic  spring  of  tli<^  preaent  yf  Hr  Iiim  Iikimi  rrry  late 
In  tlte  Tullcy  o(  tlieOliiu;  mj  laU,  liidn;0,  lliutueArl; 
*r«rT  0D«  hat  B&Id  that  It  has  not  b^cn  «n  lone  com- 
tn^  far  many  yean.  A  review,  under  these  drcum- 
■laiices,  of  a  record  k^pt  of  the  «arlf-fluwering  plants 
for  elgtit  years,  may  l>e  of  liilorcst.  Ttic  flnt  appear- 
ance of  dowers  is  a  more  reliable  Inijlcation  of  the 
Atata  of  the  wentbcr  tliaii  the  tbcrtaoniclcr.  Plnnls 
Indicate  th«  general  nvcrn^  of  rliinntie  condition*; 
and  tlie«i)«elM,  uppearliijjln  much  the •ame ieiiii«iic«, 


liiilicAic  lltn  tiru;:reSH  of  eprinR.     In  tfae  table  of  M- 
teen  npcL-ie*  htins  |tg«HRntv<l,  uf  the  first  flowers  whloli 

fenerally  appear,  »  uuinbur  of  facts  are  to  bs  noted. 
t  Ib  tA  be  noiieed  thai  every  attcni&te  fear  la  a  eoU 
year,  or  one,  at  le&si,  vltb  a  late  spring  Tlie  yeAra 
18T4.  1^0.  IST^,  and  1884  are  eftiljr  one*,  while  1870. 
1877,  1863,  and  IsSa  arc  late. 

in  1874  cloven  oiiloftbeliftecii  plants  were  ubterved 
tietwecn  )ti<.Mili  Ifi  und  'M,  a  period  of  eig;ht  daya:  in 
ISia  nine  QUI  of  Uia  Hfteen  were  leeti  between  Feb. 
12  K111I  March  14,  Juit  a  moiiili:  tn  18T8  tlie  eleven 
of  wliicli  there  1«  retonl  were  funnd  between  Harcb  3 
ami  March  IS,  or  iiixteeri  d.iyn;  wblle  In  ISM  tbe 
thlrteuii  were  recorded  between  March  16  and  30,  or 
fifteen  day*,  Thene  were  tba  oarlv  yrar*.  In  1875 
fourteen  out  of  the  flftaen  bloom t-d  lie twern  March  80 
and  April  II.  or  in  tbine«n  dayi;  in  1877  two  w«re 
out  on  March  4,  mme  othi-m  tintil  April  1,  anil  be- 
tween that  anil  the  IStli  twelve  came  nut;  In  1883 
two  were  out  on  Miucli  4.  one  on  March  1^,  and  ten 
between  April  <(  atid  1^;  lastly,  in  (be  present  y&u 
the  ftnl  flower  did  not  a[>pear  until  April  1,  and  thir- 
teen others  bloomed  up  to  Ihe  ^th. 

Accouul  Is  hf^Tf  laknnof  only  fifteen  species  More 
than  this  nnciibor apprnrcd  (iurine  the  lime  between 
the  pitrlicut  and  taCoat  date«;  but  lhi<  ime*  )i«rc  con- 
sidcre.l  may  ke  n>KarJtil  aa  the  typifil  c-arly  flowers, 
Thiy  rppmiieiil  eleven  iliOcfeiil  onk-rs. 

The  earlieal year  of  tlie  eight  ia  IfTiU.  Inttuityear 
tli^  sprhig  crest  (Cardamina  roIundlfuUa)  was  in 
bluom  Ffb.  12,  and  tbe  dandelion  iTaraxacum  dene- 
leonit),  genornlly  the  earliest  cotnposlte,  on  April  7, 
In  1875  tlt(t  first  flower,  red  aim  (Ulmns  fulva),  was 
In  bloom  Mitrch  Sn,  and  tfae  danilelion  on  April  39; 
whilv  in  liie  prrwnl  year,  in  many  rcspocia  the  coua- 
t<:rpart  of  it,  tlie  linil  flower,  white  inapln  (.\cerdasy- 
cartiuui},  Wiu  out  April  1,  and  Ute  dandelion  ou  the 
Wtli.  Uot  even  IST^,  the  latest  ol  all,  was,  on  an 
average,  six  days  In  advauoe  of  this  year.  This  season 
la,  then,  nearly  a  week  later  than  any  In  elcltt  re- 
corde<l  ynart,  and  Is  seven  wcL'ksaud  two  days  beblnd 
the  earliest  year  (I87D)  of  ihc  same  el^hl. 

ia  scanning  Ibe  list,  it  \%  furilier  fouod  Ihat  Ibree 
nut  of  these  Hflesn  early  linwers  are  tribes;  nine  of 
the  rcmaiiiilcr  are  provhlcil  wiiti  bulbi,  titbnn,  or 
t'bUometi,  in  which  uourlibuient  i>  fturtiii  up;  one 
(Amenioue  acutlloha)  haa  persjsieiiL  evergreen  learcs; 
and  only  tlie  re mal nine  two  (Caimella  aud  I'xraxai-um ) 
seem  to  have  no  special  fund  iijion  which  to  ilraw. 
The  Importance,  then,  to  herbs,  of  a  store  of  matter 


Brvons. 


Am*  Sksyairpiita  .  . 
gfiBploearpaji  ft>«Udas 

Asanranv  vcudJobA  -    . 

Uliniia  fulia  .... 
CiM-da»nlti«  rulunJifull* 
Kri't)"'''"'""'  albldiira . 
Cisytacln Vlrflnlca.  . 
USf^lit  buiM-iiuturla 
Amomiim  ihsllotraldo* 
Denails  iKcliiiiiis  .  . 
JtAcwniladlpbrllE  . 
Tanaaoum  iirt*  ImdIs 


1S». 


»Tt. 


ina. 


4-T 


isn. 


i-1 


um 


ite. 


»u.        i« 


■-»  M 

a-i«  «.« 

S'ls  a-s 

s-3t  «>ts 

s-M  «.is 

S-IS  4.4 

3-SS  4-M 

*•«  4.1s 

MB  a-lfl 

i-^  4-11 

s-as  4-it 

l.ST  4-19 

wt  *•» 

4-SS 
4-M 


■  TbcMwtreprgbsbLylaUegBatsaiiHUsTdMaUiutliki  buiUwrarDto  noardad  Id  ny  noubMks,  wid  vara  Mta  Omi 
(b4  datss  Blwo.  ' 


aCAV  3%,  18».J 


SCIENCE. 


416 


I 


which  can  Ixi  apeodUy  uUlirod  U  th«  firit  opponunii/, 
Ik  here  weM  ()i»wti.  Job.  F.  Jaues. 

eiBMiuiiii,  Aprti ». 

Pietal<toiio  fishing. 

fit  Professor  R>u't  liibimting  work  od  prcbii- 
torlo  ftihliic  Is  a  Bcriea  of  IndUn  Ixme  and  horn  flih- 
hookB,  ending  with  a  tl^re  lliai  [  HDt  him  of  one 
found  on  an  aarly  stte  oa  ihe  line  of  Oaondaca 
counir.  N.Y.  J  wita  especially  IntcfcHcU  In  thin  oV 
jecl;  brcaUAc  it  was  tint  Ant  thing  (ounil  there  that 
■Mimed  If)  ahnw  uny  knowlodga  of  Eurvprami,  al- 
Uiaiigh  tha  lUn  vui  cnmiACted  wiLti  later  tiita.  near 
by,  by  •avi'r;il  |>i?<nilifti-  telle*.  Th«  general  dinu  o( 
the  took.  wiiU  Ita  (llatlucL  b&rb,  wan  do  like  M>me 
of  the  iireseiitOay,  thut  I  naturatly  tliouglit  the  Indian 
maker  had  at  least  »eoti  a  while  mau  a  hook.  Tb« 
»<iri«  in  ppfifosnor  R.\w'«  work  gi»v«  rise  t»  doubta,  as 
lh«  main  ihfTcmiri>  In  M>i>  ami  othera  flgiiritil  was  in 
Lhr-  bxrl).  [  wai  ihtia  li-il  u>  one  Ilie  force  of  Dr.  Rati'* 
reinnrklti  liin  intmcluctloti:  "[  wnnid  not  venture  to 
•ay  that  borkKicI  dlah-luiDka  hail  linen  unknown  in 
Amttien  iu  ant«-C<iluuibian  tiuies;  1  almply  state 
that  none  have  fallen  under  tny  notice." 

In  looKIng  overaome  drawings  ot  relics  made  about 
three  years  sgo,  tny  attention  vtxa  an-ested  by  one 
whli'h  I  Imii  Inbcllt^d  '  horn  pprforntor.'     The  more  I 
looked,  ilic  more  the  cimv-ktiiiu  Ktrcngthened  that  it 
WHi  tlici  barb  of  a  lith-hook.    Uurrowlog  Ibe  trtg- 
tneitc,  1  drew  it  again,  after  care- 
faleiiamliiation,  and  then  sent  the 
fragiueni  to  Ur.  lEau  for  Inapec- 
Uou.    He  Bays.  "  ti  cert&Inly  aaa 
the  appearance  of  the  barb  of  a 
fish-hook."    Thi*  fiagnient  is  on* 
Itich  ancl  riv<i-iitxti>enthit  lung  by 
aboutoua-twalf  til  of  an  inch  thick ; 
from  the  point  lo  the  preiMut  end 
■  ■(  barb,   fifteen-six  I  eentha  of  an 
inch;  while  Hie  widlb  -4l  th«  barb 
is  atwut  fl.r»-elxteenths;  ihat  of 
the  shank,  mie-alghth  of  ati  inch. 
it  la  v«ry  sbarji.     Thsre  i>e«ms  to 
haTrhwiiadi-frctln  ibrinairrial. 
which  cAiiivd  the  sharp  point  of 
the  biirb  lt>  l»«ak  off,  aud  which 
treakeiicd  Ihe  hook  iHtlf.    This  came  ^ in  an  early 
site  where  I  have  callierod  manv  arllcJei  myself,  and 
all  are  clearly  prchlslorlc    The  larce copper  spear  fig- 
ured by  mo  for  Dr.  Abbott's 'Prlmllive  Inausirles' 
caniii  from  the  tnme  field. 

Vi^t  I  think  the  Xew-York  Indians  seldom  uacd 
hooli*.  All  the  early  rofensnce*  arc  to  Hshinj  with 
nets  and  spears;  and  our  Indian  village  sllvs  are  sel- 
dom (in  the  shores  of  deep  takci,  atmoHt  alwayii  by 
at.reaniB.  or  near  the  sliallow  rlfta  of  rivers,  (itone 
Bsh-weirs  are  nul  iiticonimon,  iirobably  luwd  as  [Itey 
were  farthvr  south.  One  of  tlirMi  deep  bavs  which 
I  iBMiurril  WM  a  work  of  great  nucnltuile.  Nets 
wan  much  used,  and  I  have  found  the  flat  sinkers 
on  sites  far  n way  from  th«  water.  TheMwere  small, 
howerer.  Thu  liirgo  oiiua,  tneaaurlnK  nix  to  seven 
loebee  acros*,  I  have  only  found  on  the  river-bank. 

A  small  eylludrlcal  sinker  of  brown  Band4tone>, 
grooved  around  the  centre,  was  probably  uwd  on  a 
line.  Tbe  ends  arv  roniidol.  A  rough  tube  of  cop- 
per, two  and  a  half  Inches  lone  by  Ihroo-fourtlit  In 
diameter,  foand  by  tlw  Oneida  River,  I  have  tbou);l)t 
tnieht  have  been  attached  to  a  line,  as  well  as  the 
polisliMl  stone  plummets. 

The  polished  slate  arrows  ot  the  Seneca  and  Oawego 
rirers,  and  of  one  part  of  Ijokc  Cb&niplaln.  t  tlilnk 
may  prove  to  bo  fith-knircs,  being  much  like  adouble- 


blailed  knife  of  broail  form.  They  would  have  bees 
udinirabln  for  opening  and  ikinniniE  fish,  had  savaces 
been  (o  fastidious.  W.  M.  RKAUruAMr. 

The  TTiddT  glowr  aroand  the  sua. 

la  November,  1683,  at  the  time  of  the  remarkable 
after-glows,  I  ootteed  that  ibtre  m*  »  bread,  reddish 
ring  aratuid  the  tun  erea  at  mid-day.  Soon  after.  I 
briefly  described  the  a|)i>earsaoes  In  JTudii-e.  Slnee 
then.  I  hsTs  constuitlr  obaerred  this  pheuomeaoo. 
The  sky  Is  very  bright  for  about  ten  (Ie«rocs  from  the 
sun  ;  then  come*  the  ruddy  tone  about  twenty  degrees 
u'idc.  the  doepeel  color  belnfc  at  about  the  natural 
distance  of  halos  XyobservatloiiM  »tiow  that  at  thia 
place  there  are  but  few  days  of  the  year  when  the 
chromatic  slow  Is  not  visible  ;  but  ll  varies  In  luien- 
sity  not  only  from  day  to  day,  but  eveu  from  hour  to 
hour.  Ahout  a  jtA!  ago  I  ditcovered  that  an  In- 
cmaie  in  thft  dr^pili  of  color  preceded  a  fall  la  the 
Leni{ientture,  jind  tlif  formation,  firet  of  astructnrelass 
tiaxr  in  tin-  iippiT  aimivipherv,  and.  soon  after,  of 
clrrhna-cliiutU.  .^t  »lh«r  times  storms  cam*!  on  with 
tio  Increase  iu  the  ileptb  of  color.  Soon  it  l>ecaine 
evident  that  tlie  latter  cases  were  when  rain  fell,  and 
the  general  temperature  was  not  low.  Hail  and 
sorostlmes  snow  storma  were  accompanied  by  great 
depth  of  color.  During  the  summer  of  18d4. 1  passed 
several  weeks  in  Maine.  On  two  occasions  the  col- 
ored looe  appeared  around  the  sun  u  distinctly  as  it 
ordinarily  does  here.  Uoth  tlines  the  appearance  of 
theglow  was  followed  by  violent  Ihunder-stormt,  wlLb 
bish  winds  anil  katL 

'iVbtle  tempeniure  would  not  affect  ilie  dlltractive 
power  of  particles  of  volcanic  dust  directly,  yet  It  Is 
possible  that  at  a  low  teinocrature  the  dust  parti- 
ctos,  on  account  of  the  con<lRiKaUon  of  Ihn  nir,  may 
lie  enougli  nean^r  to  nach  other  to  Kl''e  a  jierreptibly 
Krvater  diSracIire  tfovrer  to  Uie  msai  of  air  In  which 
they  are  NUioendea.  Itut  so  often  has  an  inert-aiie  in 
the  depth  of  the  circuuuolar  glow  ptvceded  llic  for- 
mation of  clouds,  that  fl  seoms  far  more  probable 
that  the  glow  Is  caused  by  tlie  precipitation  of  at- 
moipherlc  moisture  at  low  temperatures.  It  dutt  Is 
Involved  In  the  prooess.  it  Is  probably  only  by  Its  in- 
creoslnc  the  depth  of  color,  or  by  Its  facilitating  the 
precipitation  of  moisture. 

Ill  subetance,  these  views  htvc  been  expreased  ^-er- 
bally  to  numcroua  MKom  tor  more  than  a  yvar  past. 
They  are  publlsheo  now  not  merely  aa  a  matlir  ot 
theoretical  meteorology,  but  also  for  a  pracilco) 
purpose  The  observations  bore  reoordnj  make  It 
probable  that  the  Slow  may  be  utilized  as  a  pre^iioa- 
Ucatiim  of  hall.  It  goes  williout  layinfr,  that  it  will 
be  of  gnuit  value  to  many,  especldly  to  those  who 
have  much  exposed  i^laaa  on  the  roofs  of  icreen- 
hiinoeN,  etc..  to  be  able  to  ifredict  hall  auil  a  fall  in 
the  t«mi>erature.  It  is  true  that  other  localities  than 
those  named  may  not  show  the  same  phenomena. 
The  (uhjecl  in  worthy  of  llio  cnrofal  alndy  ot  the 
signal  ■service,  and  of  lueteorolegUU  seneially. 

G.  U.  Stoxb. 


CARL  THEODOR   VON  StEBOLD. 

The  death  of  Carl  Theodor  Emat  von  Sie- 
bolc],  thu  last  survivor  of  three  distlnguisbed 
brothers,  deprive-s  Gerroany  of  onoof  bermoat 
honored  mcii  of  science.  His  iavcstigatiODt 
h&d  ceased,  otrtng  to  illness  and  the  encroach- 
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mcnts  of  Age.  (tome  timo  before  his  death  ;  bat 
bu  career  i»  u  long  record  of  (Hscovvrics.  IIu 
««8  born  al  Wiirzbiirg,  Feb.  Iti,  180-1.  His 
older  brolber,  Edunrd  Kft8|iar  Jakob,  was  a 
prominent  obstetrician,  lioldinga  professorstiip 
%l  Gutlin^vn  at  Lbc  time  of  bis  death,  llts 
still  old«T  cotiitiii,  Philip  Fraaz  (ool  a  brother, 
aa  soiQctioies 
staLed),beeame 
dUtinguisbed 
by  liis  very 
succiessrul  sci- 
ontiflc  jour- 
neys in  .Tapan 
and  tlio  Indi- 
an Archipela- 
go. Carl  The- 
odoT,  like 
Hclmbolz.  and 
mauy  atiotlier 
of  (be  older 
Gonnftn  men 
of  adGnec,  was 
«duc»l«d  as  a 
pbjaiotan,  and 
began  life  with 
the  practice  of 
biB  proression, 
atflrstEusgov- 
emmental  po.st 
as  a  '  krcia- 
physikiis '  i[i 
Ueilsbeig  for 
a  year,  next 
as  director  of 
the  lying-in 
boapital  at 
Oantzig.       In 

18^0  he  di'finitaly  entered  upon  a  unlrerdity 
caiiier  as  jimfcasor  of  physiologj-  at  Eriangen : 
and,  afler  several  cbangea,  Le  went  to  Municli 
in  \**&d,  and  there  remained  until  his  death. 
on  the  Tth  of  Inat  April. 

His  oi'igtnnl  work  has  been  almost  entirely 
lo  the  fii-kl  of  xuulogy,  nion;  capocially  in  the 
doioaii)  of  comparative  aiiutotny.  His  manual 
of  this  Iast-m«ntionvd  acionco  is  a  great 
masterpieoc,  n  model  of  truthl\il  and  critical 


li 


compilation,  supported  by  ntmicroiis  original 
observations.  In  this  work  an  immcuHc  array 
of  facta  are  properly  co-ordinated ,  and  the  vholc 
concisely  presented.  It  ia  not  too  louch  to 
say  of  this  publication,  that  it  lias  never  been 
Biirpussed  nfi  an  adc^tiuats  exposition  of  the 
contemporary  knowledge  of  comparative  aoftt- 

omy.  Sie- 
boM'a  own  in- 
vesttgations 
have  been 
very  numer- 
ous. Ilia  r«- 
searches  oo 
the  dove)oi>- 
mcnl  of  the  in- 
testinal wornts, 
and  also  tboao 
Z'  ou  parthtftwge- 

nesis,  opcnod 
UL'w  fields  of 
thought,  and 
tbe  first-men- 
tioned wore  of 
great  practical 
utility  to  man- 
kind. His 
monograph  on 
thclVeith>wat«r 
Aafaefl  t^    Bu- 

"=7~t;jj£S^_  'OF*     I*     the 

standard     an- 
, ,  thoi-ity  on  the 

RUbJeet.  To- 
gether with 
Kiillikcr,  lie 
founded  th« 
nimoua  Z«ft- 
Mckriji/iir  KiMtmsduiflUche  zootvgit,  a  journal 
of  the  viTY  highest  character.  The  museum 
at  Munich,  of  which  he  had  charge,  is  a  beau- 
tiful momimont  to  his  scientific  and  judicious 
ndioinistrntion.  Such,  in  brief,  arc  (he  loi^- 
continued  and  ancceiutfhl  labors  of  one  of  the 
moat twt4;eu]ed  vctt-rana  of  (icrmsn  atience.  of 
one  whose  work  and  iiillncncu  have  contributed 
much  to  give  fiorranny  of  to-day  Ute  intellec- 
tual leadership  of  mankind. 
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TffE  NEW  MTSJNG  LABORATORY  OF 
THE  MASSACHUSETTS  INSTITUTE  OF 
TECHNOLOGY. 

BeroRB  tlic  era  of  milros<i9  thcr«  iras  com- 
puktiTCljUtlle  dvDiknd  Tor  tvcbulcnlly  eilucftted 
cngltiMfft ;  unci  ttiosv  wtiu  wvre  cl&ssed  lui  xucb 
ver^  cith«r  self-made  men,  or  men  who,  after 
a  college  coiirne,  hnd  studied  engineering  from 
a  special  liking  for  the  profession.  Tbis 
proeew  of  election  Itroii^lit  forward  mnnj*  of 
the  l;cat  ciigindere  tliR  world  has  ever  seen ; 


bent,  atKl  therefon  follow  their  clusmatc's 
lead.  The  duty  devolving  u)>on  the  school  is 
con!ie4|iieDtly  to  instruct  to  the  t>rat  advantage 
the  ittudcnts  of  imth  elniiseii  in  onler  Uint  they 
muy  meet  the  world's  demand.  There  is  room 
in  the  Belli  of  discovery  und  L-iiterpriac.  not 
only  for  (he  Siewenses,  the  UesseioBni,  and  the 
Jlolleys.  bill  for  an  array  of  intelligent  man- 
agers of  work»  and  their  assistants.  The 
student  who  has  it  in  hiio  to  be«oine  a  Slemeoa 
or  a  Hesscmer  will  edneale  himself,  with  lh« 
help  of  a  school,  or  without  it  maybe  ;  but  the 


but  the  time  of  prcparnUon  for  work  extpndei 
over  a  |)erio<l  of  some  aix  to  eisht  ywini.  The 
altnoAt  incredihly  rapid  development  of  Llie 
rniU'utid  nnd  of  mannfnctiinng  and  mining  iti- 
du^trivn  liiin  created,  witliiii  tlie  |i»i<ttv(ealy-five 
yeiirs,  n.  deiua.ad  for  englnirerH  which  canuoi  be 
met  by  iho  comparaliveiy  slow  iiicthuds  of 
former  yeai's.  In  response  to  this  dcmiind, 
schools  have  sprung  up.  most  of  which  aim  to 
propure  young  men,  liy  &  fotir-years'  eoiir^e,  to 
bccoiuo  en^necrs.  As  a  niitural  result,  there 
has  been  a  riiah  of  young  men  to  the»c  schools, 
in  the  expectation  of  finding  liicritlive  positions 
open  to  tJicm  immediately  nj>on  graduation. 

Pcrhiips  one  man  in  four  scleeU  n  given 
course  because  he  knows  exactly  what  he 
wants  to  do.     The  other  three  have  no  S{veciu1 


three- fourths  of  a  {^tcu  class  who  iiro  to  become 
a  most  iini»orlant  feature  in  the  success  of  the 
works  to  which  they  go,  must  bo  aided  to  foitn 
a  special  bent  for  themselves. 

The  methods  pur^iiol  in  all  the  engineering 
courscM  of  the  Miissachusetla  institute  of  tech- 
nology for  aecoinpiishiiii;  the  above  object  are 
well  illustiated  in  the  deportment  of  mining 
engineering  nnd  metallurgy,  which  h:i«  recently 
oular^ged  and  rclittoil  its  lnlK>r»toric-s.  The 
plan  Is  to  Assign  the  maximum  amount  of  tiioe 
posAiblo  in  a  four-years'  course  to  the  usual 
mental  training  for  the  profession,  including 
the  principles  of  eheniUtry,  pliyxics,  mnthc- 
matio).  ami  modem  languages.  —  all  of  tliem 
subjects  best  learned  at  school,  —  together 
with  an  amount  of  laboratory-work  as  small 
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in  quantity  iM  will  auoocBafbUy  Moomplish  Uie 
following  {Hir]KNiea:  namely,  first,  to  illustrnte, 
atnplity.  am)  explain  the  use  and  bearing  of 
Lbu  tlicoK-tical  lraitii»g  ;  and,  seoond,  by  »oiiie 
actual  fx  perk' net;  to  eradicate  the  concvit  nixl 
BuiierlJL'ialiti-  ntiich  uo  olVii  follows  from  book- 
kiiowU'dge  only,  and  in  Ibis  way  to  ^\c  tlio 
siudent  a  suitable  introduction  to  the  irortd. 
Experience  shows  that  tliia  (.-oiirHe  gives  a. 
student  «□  insight  into  Uie  benring  and  u««  of 


caLly,   in  a  laboratory   for  instruction    it 
desirable,  on  ibt-  oiiier  band,  not  to  have  tiuT 
macbincB  and  furn»L'us  i-un  auiomaticaUjr,  else 
tlio  atudent«  will  fail  lo  gain  the  very  experi- 
ence which  llipy  need. 

When  the  student*  l>cgin  their  woik  on  ores 
in  the  last  yoAr  of  tbeir  eouwc,  they  arc  already 
practised  analysts,  having  hnd  a  three-years' 
trniniDg  in  the  chemical  labnratorie^,  and  n 
course  in  assaying.     They  are  alrcadr  looking 
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nauob  of  his  iticntal  work,  and  serves  as  an 
initlalion  to  bis  profession  when*  (.-ouipeiiLiun 
is  sharp,  find  only  the  most  teachable  and  iu- 
dugthous  can  siirWve. 

The  new  mining  Inhoratorios  have  nn  nrea 
of  lloor-spaeo  of  iKrtween  five  and  sis  thoKsiind 
■qiiorc  feel.  They  are  famished  with  ap- 
paratus for  the  mcclmnical  jircparation  of  ores 
for  furnaee-work.  for  lixiviation,  and  for  assay- 
.ng,  each  of  tlicM  subjecta  being  assigned  a 
sr|iaratc  room.  Tbo  machines  and  furnaces 
are  arranged  in  a  manner  which  an  experience 
of  thirteen  yeata  has  shown  lo  be  the  best  for 
the  dass-work  of  students.  Wfailu  in  a  large 
estabtisbmeut  it  is  desirable  tu  have  as  nianj 
as    )>oBsible  of  Che  machines  run  eutomati- 


loward  actual  work  in  eig^t  months'  time,  and 
they  fkillv  appreciate  tlie  opportunity  given 
Ihem  to  mal{e  a  somewhnl  intimate  acqusinl- 
anoo  with  the  tools  and  procesaeaof  tLe]'iofvs-| 
sions  they  hope  to  follow. 

A  few  examples  of  investigations  which  hav9^ 
been  made  will  suffice  for  lUuatration.  Two 
students  were  given  gold  ores  lo  ti-ent.  The 
first  one  had  nn  ore  fiom  Xcw  Hampshire 
weighing  4. 4-10  jK>iinds  :  tho  second  had  an  ore 
from  Nova  Scotia  weighing  1.40(1  poumls. 
The  problem  given  them  to  solve  in  the  case 
of  each  ore  was  as  follows:  1.  Is  the  ore  ft 
free-milting  ore?  i.  Is  the  gold  in  a  Rno,  or 
coar»e  oondition  ?  3.  How  many  amalgainated 
ptatea  arc  needed  to  catch  the  whole  of  tUe 
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gold?  4.  Will  iLt'Pc  be  mudi  wa»(o  in  treat- 
ing tlie  ore?  5.  If  BO.  bow  mucli,  and  what 
mwiin  slioiiM  bp  a<lopt«l  to  nvoid  il? 

The  rock  whs  rrilslif«l  fine  in  a  siHm|)-nitll, 
aod  the  fine  sand  wii'4  t-oiiiUii-Uil  I>y  lliu  agtiicj 
of  wulcr  over  n  ^crii-x  uf  atnatisamatorl  topper 
plalvH.  Ity  wbirh  any  active  or  rree-millliiggold 
was  lukt^n  iiyi,  and  tli«  pasRiTc.  ru^ty,  indiided 
gold  was  nUowfKl  to  pass  on,  toother  with  the 
8aad.  This  eunil.  Ifclbrt  going  to  waste,  was 
treated  un  a  t'onoetilrntor ;  and  from  tlie 
product  or  twnccntraic  the  greater  part  of 
escaped  gold  ooidd  have  been  extracted  by 
chlorine. 

The  yield  of  gold  iier  ton  was  as  followa:  — 
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than  f  re  plates  will  answer  for  treatment,  and 
that  the  coneenlmtes  yloM  very  little  additional 
cold  1  while  >'cw-IIan)i>eliin'  ^old  is  <|nit«  tine, 
ifl  not  much  more  tliaii  half  Kivcd  in  llic  stamji- 
mill.  thai  Hve  plnt«!t  ate  not  enough,  and  if 
the  aorics  were  conIimi(?<1  to  elpht  or  ten  tlic 
last  would  probably  more  than  pay  for  itself, 
atid  that  conaiderablt'  gold  is  8nve<l  in  the  eon- 
centrates. 


A  thini  Btudent  bad  a  lot  of  galena  weigh- 
ing one  ton  to  treat  for  lead,  eilvvr,  ami  guLd. 
Aided  by  his  elnasmates.  ho  crushed  the  ore, 
sampled,  ualciued.  sintered,  and  smelted  iti 
obtaining  base  Imlliuii  He  extracted  the  gold 
and  silver  by  tlie  xiiic  process,  followed  by 
OHpt-Uation.  "  The  silver-gold  brick  obtained 
was  carefully  vhIu««I,  as  wer*  alfto  all  his  piod- 
ucts  throughout  the  test.  The  losses  in  the 
process  were, — 
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Prom  the  i-esidta,  not  only  did  be  learn  witii  bis 
own  hands  and  eyea  where  the  greatest  dif- 
ficulties arc  to  be  cncoiiniered  in  lead  and 
ailvcr  smelting,  but  aUo  Uic  familiarity  with 
this  process  rendered  bis  reading  upon  the 
ftmclting  of  copper,  iron,  and  other  melalK.  far 
morv  intelligible  and  real. 

When  work  by  day  only  is  called  for,  there 
is  enough  of  the  spirit 'of  investigation  in 
nearly  every  student  to  carry  Utm  OTcr  the 
tedious  |mrt  of  his  ta«k  for  the  Rake  of  the 
results  he  sees  Smm^liutety  within  reach. 
When  the.  test  last»  through  the  nig^t  slw.  «« 
Iiappct)!*  tliK-e  or  four  limes  during  the  year, 
there  Is  always  enoitgb  of  the  aaror  of  camping 
cat  to  help  lioep  up  the  iatorest. 


SILVER  FROM  A   PRNNSYLVANIA 
MOUND. 

SiTtiATF.n  near  the  town  of  Irvine,  Warren 
eounly,  Penn.,  on  a  wvc  pretty  and  fer- 
tile bottom  of  the  Alleghany  valley,  are  two 
ntouiKls,  well  known  for  the  Ixutl  seventy  yeara. 
Xo  opening  had  been  ma<Ie  in  either  in  lliis 
tiiDC,  except  a  shallow  pit  rlug  in  the  sidt*  of 
the  smsllcr  abuiit  fifly  years  ago.  While 
spending  a  few  days  last  summer  id  thai  re- 
gion, I  obtained  |»enniftBion  of  the  very  Intel- 
ligent  anil  courteous  owner,  l>r.  William  A. 
Irvine,  to  mulcc  a  Ihorongb  exploration  of 
them. 

The  smaller,  wbtcb  ia  on  the  bank  of  the 
river,  near  tlie  point  where  it  is  joined  by  the 
Brokeiielraw  Creek,  is  circular,  filly-two  hwt 
in  diameter,  and  three  feet  and  a  half  high, 
but  has  evidently  been  considerably  lowered 
and  expanded  by  the  plough,  as  the  laud  baa 
been  under  cultivation  for  at  least  sixty  years. 
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and  for  some  lime  prcnoiia  thereto  waa  occii- 
pie<l  by  a  lisnd  ofSBiieoa  Indians. 

The  chief  fi'ttHiros  of  this  mound,  (18  shown 
in  Bg.  I,  wlii<;h  rcifrcacnts  a  vcrUciil  section 
of  it,  arc  tlie  pit  and  large  central  sUine  vault 
(So,  1).  Tile  former  was  found  to  be  two 
ftDd  u  bair  feet  <k-v|>bvloH-  thu  iiututal  »iirfuce- 
tine,  nb.  auci  Kt>uiil  forty  kul  iii  tliaiiioter.  ihe 
(tiaiiietvr  |>rot>H)ilv  imUcaUng  the  original  t-x- 
teutof  the  Qiouud. 

The  upper  (xinian  of  the  v&nlt  had  fallen  in, 
ncdgiiig  ibe  stones  »o  lijjLlly  togcthci'  lliat  it 
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was  somt'wliJii  difficult  to  remove  ihi-m ;  l>nt 
the  origintil  form  and  mixle  of  construction 
could  ctisily  be  made  out  without  the  aid  of 
iuittgtuxtioii .  MS  tlie  lower  portion  wa*  niidis- 
turbed.  Tho  buikk'fK  hi»d  evidently  miscnlcii- 
lat«d  the  proporlionu  nceossary  for  stability; 
as  the  diameter,  IVom  outside  to  outside,  wax 
lltteeit  feet,  tliough  the  walls  were  very  lhic;k 
near  the  has'.',  while  the  height  eonld  Dot  have 
exceeded  seven  t'tml :  hence  il  is  probable  tliiit 
it  had  fiillen  in  soon  after  the  dirt  was  tliruwn 
over  it.  The  stones  of  which  it  was  built  were 
obtiiined  In  part  from  the  bed  of  the  nei^li- 
boring  stream,  and  partly  fi'oin  a  bliiB*  about 
half  a  mile  distant,  and  wera  of  rather  hirgw 
size ;  many  of  them  being,  singly,  &  gocxi  toad 
for  two  men. 

The  bottom  was  fomiexl  of  two  layers  of  Hal 
stouea,  separated  by  nn  intermediate  layer  of 
Band,  chartxial,  and  rcmaitiB,  live  inches  thick 
(ftt  Ihi!  time  it  was  extravaled).  It  was  a{K 
pMcnt  that  tbesc  layers  had  not  boendisturlted, 
save  hv  the  pressure  of  ihu  super! ncnniboDt 
mass,  since  they  were  plawd  there.  The  iii- 
teniiedinle  layer  was  composed  in  great  pari 
of  decomposed  or  lliiely  puh'erized  cbavooaJ. 
In  this  were  found  the  lecih,  decaying  jaws,  a 
single  fetnuv.  and  a  few  minute,  badly  ilocaycd 
fragiuenta  of  the  bonea  of  an  adult  individual, 
and  with  these  the  Joint  of  a  large  reed  or 
cane,  wrap[>cd  in  tliin,  evcnly>hatiiinercd  aUvtr- 
foit.  The  latter  had  been  wrapped  in  soft, 
spongi.'  bark  of  some  kinil,  and  this  coatctl 
over  thickly  with  mnd  or  soft  clay.  The 
freight  of  the  stones  was  ao  great  that  the 
femur  was  found  prciwed  iiitu  a  llat  atrip,  ami 
the  reed  split.  I  was  unable  tu  determine 
certaiitl;  whether  the  burning  bad  tAken  place 


in  tlio  ntoHud  or  not.  The  few  bones  found 
did  not  appear  to  lie  charred,  and  the  siitue 
was  true  of  the  canc-Joint :  on  the  other  hand, 
the  bark,  altliough  wrapped  lu  clay,  waa  vci 
distinctly  eharretl. 

A  careful  analj-sia  of  the  metal-foil  has  )>een 
made  by  Pi-ofessor  Clark,  the  chemist  of  the 
geological  bureau,  who  i»ronoiinces  it  com* 
paralively  pure  native  silver,  euiiluiniiig  uo 
alloy.  Although  wrapped  around  the  cane, 
portion  of  it  appears  to  have  been  cut  int 
small  pieces  of  various  8liape«.  two  of  whlc 
are  represented  in  fig. 
3,  a  and  ft.  Wliurc  the 
margins  remain  imin- 
jnrcd.  they  are  amoothlj' 
and  evenly  cut.  The 
joint  of  caue  which  baa 
been  taken  betweon  the 
uodea  i^  nine  i  uctioa 
long,  and  must  have  been  about  au  inch  ioi 
diameter.  A  small  stone  gorget  was  obudnc  ~ 
from  the  same  layer. 

At  No.  '2,  on  the  north-cast  aide  of  the  pih^ 
were  n  few  large  sCoue-g  which  may  hare  formed 
.1  nidc  vnnlt,  but  were  in  such  a  conAised  con-, 
dition,  this  being  the  jjoinl  dtsUirbcd  by  tlial 
Ilrst  slight  excavation,  that  it  was  imiKissible  to 
aaccrtnin  their  original  arrangement.     Among 
them  were  found  part«  of  au  adult  slieletou. 
The  person  who  dug  into  the  pit  at  this  point, 
finding  hiiraan  remains,  stopped  work,  and^r 
nik-d  the  opening  he  had  moilc. 


,N^,* 


trt^- 


Fm.  3. 

The   Senccaa,   aa  I  am  Informed    by  'DrJ 
Irvine,  who  has  resided  hero  since  1822,  pro-] 
testi'd  Ihiil  ihcy  did  not  know  who  built  tbei 
motmde ;  which  sUitement  seems  to  be  borne 
out  by  the  fact  that  intrusive  burials,  probably 
of  their  dead,  wore   discovered  in   the  other 
tumulus.  rvKcs  Thomas. 


A    FOSSIL  ELK   OR  MOOSE    FROM    THE 
QUATERSARY  OF  NEW  JERSEY. 

Last  autnitier  Kev.  A.  A.  Haines  presenti  __ 
to  the  museum  of  Princeton  college  n  remark- 
ably perfect  skeleton  of  a  large  elk  or  m( 


J-..HTOS  OF  raB»«uTB«.    ic«.K  M  anutt  tK  Twrt  Aitn  mms. 


roiiiid  ill  a  sheil-marl  beiiealli  a  bog.  in  Warren 
couDt^Ti  N.J.  la  till  probability.  Ibis  aaiuiaJ 
belongs  to  tlic  same  apeciea  »»  tbc  Kp«ciiu(*ii 
fVoni  tho  BIg-Boii«  Lick,  Kviitiiuky.  clesvribett 


by  Wistar  aa  a  species  of  Cervns  (Froe.  Aitur. 
phii,  tec.,  \H18.  p.  376),  aud  nuinoil  Cervus 
siumcanuB  by  Flarliin  in  li^io.  TbtM  H|M>ciai«D. 
wliioli  is  now  in  the  musenin  of  the  Piiiladel- 
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pliia  academy,  conRiste  of  a  liTOken  cninUim, 
some  frngmrnts  of  ontloi-s,  niiil  two  molftCiir- 
pals.  AsEUminc^  the  correctness  of  tliis  idcn- 
tlficittion,  a  ren-  Khorl  examination  of  the 
PriucetOH  skeleton  sulticos  la  »how  tliat  the 
species  in  qucalioii  is  idosI  ilisliactly  not  n 
Cervutt  «i  nil,  Iiiit  is  inucli  more  like  an  Ak-cs. 
It  is.  bowL'ver.  BufHcientlv  clitrerenl  from  the 
laet-named  form  to  nect-aaitate  tlie  foraaation 
of  n  new  genus  for  !l3  rfcfptloa.  For  lliis  1 
have  proposed  the  niime  CltvaWs.  which 
»cnv«  to  indicate  its  relationship.  The  sfw?- 
cilic  name  given  by  Harlaii  must,  of  course,  Iw 
retained,  ro  iliat  the  ftill  name  will  be  Ceiral* 
eea  aincricaiius. 


and  dilfers  tnm  the  Magi,  In  having  the  tower 
ends  of  the  Interal  Tnetacarpals  pixtsont  (T«]«- 
mctjic^rpalia  of  Brooke). 

Altt^ether.  the  fossil  gives  n»  much  welcome 
light  on  the  ohscitre  relatioii»hip!4  of  the  niouste 
to  tlieolluT  lucmbtTB  oftht-  dwr  familj.  show- 
ing tlint  that  cHrious  form  was  derived  from  a 
tyjw  verj-  like  Cen'iis,  Inil  having  the  lateml 
metacarpnU  complete  throii}i[hoiit.  C«r\'alee3  is 
iiol  one  of  tlic  slcpit  of  diivcl  dcaceut,  but  it 
sLons  what  tliat  dfiseeiil  must  have  been. 

ft  is  certainly  a  very  reniarktiMo  fact  that  an 
aiiinia)  whicli  in  qiiat«ruary  times  was  proba- 
bly iiiokt  nbiindniit  in  thift  coimtry  slioiild  be 
represented  in  the  colIcctionB  by  only  two 
sperimenH.  Thesiipt'rh  specimen  at  Princeton 
is  practically  a  [jerfect  skeleton ;  for,  except 
two  or  throe  oniidsvl  vertcbme.  the  few  missing 
bones  am  represcntwl  by  their  fellows  vf  tho 
op|K)3ilc  side.  Ttie  skeleton  has  i>ecn  most 
likilt^Elly  restoi-ed  and  imnintcd  by  Curator  V. 
C.  Hill.  A  fidl  description,  with  plates,  will 
shortly  appwu-  in  the  I^ccedinjfs  of  the  Phila- 
delphia aeadcray.  \V,  B.  Scott. 

Untlotttonl  muafmn,  I'rIniKUiIli  K-J. 


■am  or  cBKru«s*  raux  run  ruuMt,  ainu'vab  I-S^ 

Orvnlces  wasa  very  large  animal,  with  large 
bead,  short  nock  and  trunk,  ttnd  exctsedingly 
long  legs  (much  longer  than  in  the  gi-eat  Irish 
deer).  The  antlers  are  palmated,  though  far 
less  80  than  iu  the  moowf,  as  in  that  form  they 
havo  horijEODtal  hwims,  no  brow-antlera,  and  a 
dichotomouB  division  of  the  tines  ;  but  they  do 
possesa.  an  tho  moose- an  tier  does  not,  a  bexant- 
Icr,  ami  a  podtorior  tine  given  otT  f^om  tliP  beam 
opposite  to  it,.  These  prowsseS  occur  in  tlic 
antlers  of  l>:ima  (the  fallow  deer)  and  Mega- 
oeroa  (llie  estiuct  Irish  deer).  In  Cervaleea 
the  two  tinea  nniiied  are  ttiiiiicckHl  by  a  llanns 
proueas  of  bone,  which  d«.'»cf  iidw  below  tlit-  level 
of  the  eye,  and  present  si  most  {wcnliar  type 
of  antler,  altogetbet'  dilferent  from  any  thing 
known  iu  any  memher  of  the  deer  tribe. 

The  iinsal  hones  are  much  longer,  and  the 
DOstriU  much  smaller,  than  in  tli«  moose, 
showing  that  there  was  tio  such  probosdH-Ukc 
snout  as  in  that  animal.  The  premaxillae  are 
shaped  as  in  the  stag,  and  join  the  nasals. 
The  skull  is  broader  uud  shorter  timu  in  Uic 
mooM,  and  in  many  res[H.'ets  like  that  of  the  trite 
deer.  There  are  also  eerviuc  features  in  mnny 
parts  of  the  skclctoo,  together  with  peculiar 
characters.     Cer^alces  agrees  with  the  moose. 


GKOGRAPHWAL  NEWS. 

Ukv.  WiLLLVM  £.  Fav  of  I  lie  west  c«Dlra]  Afrioan 
mlasinn  ci>iitrItiui«K  three  Hunll  mnp;)  o(  thp  roate  be- 
tween BciiEueU  and  BIbij  to  ihe  iHmitmair'j  herald. 
Tlie  tmll  was  survefed  with  a  prismatic  compaas. 
tli«  iliniancM  detenu  I  iieil  by  tliw  pwlome'Cer,  and  alU- 
lti(l«s  slon^  ib«  lino  clieckHl  by  nUvrntiun*  Torth* 
boJIIn^-polnt.  Tho  route  vrsu  pasi«<l  over  four  lini«a ; 
aiiid  tb«  maps,  wlilie  coafeueilly  ii|)pty)xlniAlioBSon1;, 
form  n  dJaliuct  iiiIvunGcoTcrllicix-cvniioiosKMce  made 
by  Cameron,  which,  up  lo  the  prcBont  time,  but  beea 
t]i«  uiily  amhorlcy  for  thh  rc^ioa.  Tlie  new  akvicliea 
CuveT&iL  an-Jt  abuui  aixLy  iiiika  wiib*  nurtli  and  Bonih, 
anil  cxlftidliiK  worm?  foiirikjtrees  In  l<in|[ilu<1e.  The 
chsnges  uf  si'vnerj  tislween  Itenguela  and  the  Inte- 
rior are  nuiQerous  and  striking.  First,  Uie  route 
pftiiicji  ntuiif;  Iho  If^rcl  miKb  of  the  cnut,  under  a 
trojilcfti  kiiii.  >'rotn  (^AtvinibolU  it  ■irlko*  inljuid, 
Mcctidiiig  Ihd  ti[ghUud»  tX  «u<:«,  and  triiv«r«lag  M 
rocky  d^iMrl  which  9«i)»Tuttti  thn  cua^t  from  the  fer- 
tile lAiidn  Ueyoiiil,  rich  In  tropicnl  vcnliin-.  Still 
ascending,  the  wcll-ronicnibornl  fealures  of  the  toin- 
intraie  tana  are  seen  on  every  aide.  l}«>cei)ding,  at 
xhnf  tfantrtrn  tout  at  Itie  rang*  are  tb«  Bml  human 
liablUiUniii.  Alxtut  one  fauudred  miles  trwa  ibe 
coAst,  tbo  Uaitombo  Klver,  In  wet  seasons.  Ir  spanned 
by  a  native  bridge,  wlioie  build^re  take  toll,  tM  in 
more  clvlliMcl  luodf.  The  nilseltiD  vlUaRo  lies  In 
about  eaet  longitude  10°,  and  souUi  UtUudc  Vi"  llV, 
toutta-eaat  from  lii«  oiitboJa  ot  Kwlkwi,  rukx  of  ihc 
Uailundu  rft;ii>u.  ThU  Is  a  broad  and  beantlful  val- 
ley, densely  pi>|>ulated,  and  lying  eastward  from  a 
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ration  of  Rioiinuin*  4«iiinat«d  to  rise  In  peaks  of 
from  fiT9  to  i>lglit  UiuiiftHiiJ  ItM,  tfa«  source  of  nu- 
mcrou)  importatit  rin;r*,  «liot«  noathi  nrv  often 
scparnlcd  by  srrAt  illttnncci.  nni]  whose  cwii-m's  tromi 
to  almost  tfeiy  point  of  ilie  coui|>au.  from  tlie  moun- 
Uiiti  resrrvoirs  vheie  thry  Likif  <iri|{ii>. 

LbU  mivldtt  fritn  /iitixiltar  *uita  tint  tho  four 
fixplom*  Rent  tti  the  lTNsag«ra  by  Dip  iiemian  oin- 
nlt&Uon  society  have  been  rerj  iiiiforliinate.  Th^ 
h&[t<xl  iMitweMi  Mpuapua  kn*!  (*nnt.liia,  wlii^K  on« 
<IiM.  I>r.  Polcm  Jinii  Iforr  Ijauninriri.  •Iriclipn  wilb 
nuUlgiisuC  fevnrfl,  were  ubllg^l  to  rtmrii  la  Z*nti\iAT 
ill  a  !-erioua  Btnti;.  «rUll«  thu  leuilcx  nf  tliw  purty  wu 
left  aloiii-  oil  tli«  npol  l>i  n  (Xiiiililluii  nf  En;nt  tlmtitu- 
tloD.  Ai>)  vtat  Immedlalirly  rlcapalcltnl  bj  the  Uer- 
man  irailen  of  Zauilbar,  wblcb.  It  Is  hoped,  will 
aitielloriite  Ills  condition. 

Two  iith»r  (icnnnn  nxplornn,  Ilic  broth  nvDoiilmrt, 
»piilfaytlio  Berlin  K;cogra|>liical  suelAl^,  had  arriveit 
at  Z.iiizibar,  wlier«  Uiey  wen;  joined  ty  IIimt 
Schtumkc,  ti>T  [Ji«  liut  fire  jcnn  an  explorer  wIlIi 
Dr.  Fl»ch*r. 

Tlie  party  iiiteciU  tn  visit  Sniiilmm  Lak«,  mid  ex[)lorv 
thv  mitioii  of  [lie  Korsii!  Gillu,  m  wen  iu>  to  ex- 
plore thn  geology  uid  botany  oF  tbe  upper  p&rU  of 
KilimviJ&ro  and  Kenia. 

The  defttb  o(  Klni;  Uieaa  U  confinnM.  Tho*e  in- 
tfre»t«il  in  th«  civilixalion  of  lhi>  coiuilry  believe  bit 
succvHor  will  be  utore  likely  to  uslst  <d  Uie  proceM 
ihKti  lh«  late  kiiic,  nbose  raiaiilily  And  caprice  more 
Utan  iiiidiil  llin  ruoA  nrcutllriic  from  his  occasional 
favors.  Mlrambo.  Romctlmes  known  aa  tbe  n^ro 
Napoleon,  l*  Jilsa  ileiul.  Hit  was  nouul  for  blw  tmur- 
age,  great  InlelLlgi'iia^  ami  Hfini-rkilixnliun.  His 
death  t«  likely  to  plunge  lln'  impulallnn  of  a  rast 
regilon  into  anarchy:  for  by  his  ability,  In  spite  of  his 
humbtc  birth,  ho  hnd  brousht  Into  subinlMlon  n 
lat^  territory,  and  made  alt  the  noigbboriiig  sul- 
tana tria  Tarsals. 

Th«  AJKrriau  rntbert  hare  netMted  a  healthy  *pot 
far  their  minion  on  the  wpi^t  bank  of  Lake  Tan- 
ganyllca,  at  a  village  called  ChonsA,  In  about  latitude 
T*ivy.  The  native*  are  friendly,  and  the  country  a 
tafe  on«. 

Lieut.  Becker's  expedition  had  not  started,  and  the 
(llMcuIlT  of  ifettinic  a  »iifDcIeiit  number  of  porter*  woa 
very  Kfont  This  sceinvd  due  to  tho  famine,  irhlch 
conilnitoe  to  dcsoliile  the  Interior,  and  to  tbe  luicer- 
talntlei  connected  witli  niattera  In  Uie  batfu  of  the 
Rontto. 

A  rnmorhfw  rcacli*d  Pari*  thmngli  Bolivia,  from 
tlie  Gnin  Cliaco  region,  that  certain  eouiilr^- people, 
trarell«r!i  Id  the  interior,  hud  found  In  tbe  forest  bits 
of  popcr  ^ikI  tincn  on  nliich  one  of  the  Crcvaux 
party  had  wrllion  his  name  la  blood,  logelher  with 
an  appeal  for  sucL-or,  and  the  aiutemt'nt  that  h»  had 
been  spared  by  the  T4>bas  on  anrount  of  his  iklli  as 
a  muRlclan,  and  had  b«en  obllswd  to  follow  the  band 
whicb  lieiit  him  capllre  In  att  their  wandurlngs  since 
tbe  niiuiacre.  Theatory.  which  has  f'-nnid  ft  placw  in 
the  priiiLtid  pn>ci>eding«  of  tlie  geographical  aoclety 
of  P»ri«,  1*.  ner«rtb9l««s,  probably  an  inventEoo  of 
Uie  'travellers  In  the  Interior.' 


An  Inponatit  Journey  ha«  recently  been  made  by 
a  party  comnimidnl  by  Fcilberg  on  behalf  of  the 
Anrcntinu  ConfnlcratioD.  I'licir  object  was  lo  ex- 
ploro  the  trade-routo  bctircen  llial  country  and  Bo- 
livia eta  the  Piicomayo.  They  comprltet)  iJxly-twQ 
tnen,  wlUi  Oatboatii  iowikI  by  iwu  luiall  aicamcn, 
and  were  abteni  Bfty-tive  days.  The  actual  diauuce 
lu  a  direct  line  was  pmhsbly  forty-flvn  Irafuea:  but. 
taking  tbe  tinuosiUes  of  the  river  Into  account,  lb* 
party  trnvnilnl  about  eighty  leagues.  Dp  to  Ibis 
point,  the  navigation  wu  not  bad  exoepf  for  snags 
and  Minkcii  Irvc-tninks  hi  the  channel,  but  hero  il 
became  ImpriMiblc  (in  account  of  a  serloa  of  rapldi 
which  dcacend  over  a  rocky  surface  iritli  only  a  few 
tiiches  of  water,  though  tbe  river  was  in  Hood.  The 
queatioii  of  a  li-ade-rtiute  by  ihia  way  Is  therefor* 
deflnilely  settled  in  the  negative.  The  party  found 
that  below  tltc  rapt Js.  sixty  lesfaat  above  ihc  iiinuth. 
a  larKc  adluent  carn«  into  Uiu  Pilcomnyo,  with  as 
much  water,  or  perhaps  even  mor«,  but  which  Is  not 
found  on  any  chart.  It  was  obstnicted  by  suakeu 
tnes,  but  uUiLTwIae  aboved  no  impcdlniont»,  and 
was  ascendeil  for  twelvit  loaKuca.  Feillicrg  hopes  to 
explore  It  farther.  Tho  counlty  mhms  Ihi^e  rtven 
appeared  liealtby.  and  rioh  with  fine  piwtnraK",  It 
nppAiirs  now  to  he  certAin  that  the  only  feasible  tnule- 
reule  will  be  ono  carried  overland. 


THE  AMERICAN  FISHERIES  SOCIETY. 

TnK  fourtennth  annual  meeting  of  this  (oclety  wa* 
held  In  tbe  Iccture-roon)  of  the  Xaiional  museum  at 
Washington,  May  fi-7:  the  pmildont  of  ttio  society, 
IToti.  Thoodor*  Lyman,  hi  the  chair.  Tlic  aiicnd- 
HDce  throoghont  was  fair,  suit  the  papers  wore, 
for  the  most  part,  cxcecdhisly  IntcrtstioK'  1'he  roU 
of  membership  now  Includes  atraut  a  hundred  and 
fifty  nanwj,  twenty-four  h«w  members  having  liecn 
elected  during  the  inretinK- 

Prof.  H,  E.  C.  Steams  read  a  iiapcr  on  the  giant 
elanw  of  Pugei  Sound.  He  referred  to  Glyclmeris 
generof'aaii  Iba  'boas  clam'  of  N'orth  America.  It 
was  Qr<l  described  by  Dr.  Atiguilu*  A.  (loukl  from 
apeuiincna  Iprobablvof  the  «belb  onlv)  oblained  by 
Uic  Wllkus  cxriorliig  expedition.  1!43!M^.  The  di»- 
trihntlan  of  ibi»  clam  extendi  somberly  along  tha 
wftM  const  of  America  to  San  Diego,  when?  it  baa 
biMii  found  by  Mr.  fleniphill :  and  It  U  more  abuadant 
Id  lt«  norlhcm  than  in  ItJ^  soutbrrn  haliltat.  It  U  an 
eitcellent  article  of  food,  and  Is  called  tiy  tho  Indhuu 
jjeoducib.  It  has  )>ee»  known  lo  attain  a  weii^ht  of 
•ixtecn  pounds,  and  a  ]etij;ib  of  from  ou«  and  a  half 
to  two  feel. 

A  paper  by  Dr.  James  A.  H«iishaU.  on  th<  bibcrna- 
tlun  of  the  black  baaa,  was  read  by  Mr.  Matlicr.  TIm 
wrller  nilTaiicr<(l  the  tbw>r7  tliat  htlwcnatimi  waa  a 
voluntary  act,  and  did  not  necessarily  involve  a  state 
of  profound  torpidity.  Ue  admitted  that  other  flsh 
vrcreactivn  in  th«same  waters  where  black  basswera 
hibernating,  but  accounted  for  this  by  saying  that 
there  was  no  supply  of  food  for  the  bas*.    In  the 
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extreme  »outb,  whcro  cr&nrHuli  wore  nbiinila.itt,  it  dial 
ngt  bllMiriiBtfl;  to  tlial  he  considereil  bibfirunUui)  to 
be  llifl  nsnll  of  lock  of  r<»»l,  rather  l.liaii  of  Irnipiirn- 
ture.  Ur.  GnnlM,  in  i]i«:ii>!iiu]E  Ibis  pMpcr,  rrenrdnl 
hibernation  m  purely  a  milter  of  pliyslcal  caiiM  antl 
effect,  bolillug  tlial  tlie  blbeniJiUun  or  riuii-lilteniatloii 
of  the  bleck  titua  Iiiai;iveii1iiiitii<l>!  ilcpotideil  etiiiroly 
upon  thR  tnmpnrftlure  uf  1I113  wAnner  rttrmttn  nccctfli- 
blo  to  th«  fisli.  Itlack  b«84  utwA^s  blberuote  ii>  8h«l- 
low  botliui  uf  iviitvr  ia  cold  cllmetes. 

Mr.  Frcil.  Mnthcr,  in  b  pnpcr  on  iinicll-hBlcIiinj:> 
gave  an  account  of  aome  cxpcrbncnta  In  liaichine  ilic 
uiielt  Osiiienis  mordmx,  which  eeemrU  to  1ti)llci«t« 
UiMt  i|tiii-t,  abncMt  dMciutiiti  water,  xiid  ih«  pnu^nce 
of  »Hn]»  aiiit  fungiis.  wcra  Iwiieficijil  nttlxT  ihun  det- 
rimental to  tlie  proper  wid  rapid  ilevelopmoni  of  tlio 

Ur.  K.  W.  True  rend  n  paper  on  the  porpoiie  fiih- 
ery  of  Cape  Batlems.  Thi*  hehory  wu  regarded  as 
In  Its  infuKy  in  lliia  :iiiuiitry,  and  ca[>aU<i  of  gnM 
developrniMU  If  the  animal  cvtilil  \m  taken  in  suffi- 
ctont  (luanlltlea  10  securo  the  liicrodurtlon  of  ilt  oil 
■iiil  leather  hilo  the  mark&is-  TIiu  company  re- 
(H>iitly  (orini-d  bl  Craju!  Uatt^ru  1)y  n  party  of  I'blta- 
dplphiii  I'^LpltnlUtg  hojied  U>  utllixj^  the  mi'n.t  lA  the 
IH>rpr<Ui>  for  (oi>d.  It  is  et(inia.tcd,  thai,  at  tlit>  oI'mo 
of  Ihc  pfi-scnl  siMBwfi,  uol  leisa  Ihftu  four  thooi^nd 
porpolno  would  Imvc  t'ccn  citptunid  \iy  this  i.-uia|i«njr. 
Mr.  Uooilc  thought,  tliatr  If  the  flesh  couhl  Id  nomo 
way  b«  divesied  of  lia  ollj  taste,  it  might  be  a  very 
paletAMt^  xriiirk'  uf  Uku\.  He  tiiui  while  in  Loniluii, 
in  18S:I.  initLtl  «imir  whaln-flt^vh  (put  np  In  Norway 
Id  homietl (rally  fienled  canit].  anil  «poke  of  lis  resem- 
blance In  llnvor  to  beef  it  in  mode.  The  oil  be  con- 
•idared  luperior,  far  lubr1cailiig-pur|io>ei,  to  unf  other 
aoimft]  uil,  bdl  thought  Ib^l  iU  prcucnt  liigli  piica 
would  prevmit  it  trniu  coming  into  Keiieral  uae.  Qq 
also  said  cbitL  in  F.uropc  hnote  made  from  imrpiiinc 
leather  nei-c  held  In  hlxb  cslevm,  and  cmt  from 
fllleen  to  lwcut>  dollars  a  pair  Ho  coualdGied  the 
leather  an  ntuil  deaimble  for  belting  and  Uduft  pur- 
jioRes.  Mr.  I.ytnnti  cxpniaMd  lili  belief  LhaL  Lh<i 
producis  of  the  porpoise  litherjr  might  b«  mnde  of 
eonsldenble  commerdal  vahio,  provided  the  animal 
could  he  lakrn  in  lutHcient  quaiititiea, 

Mr.  Frank  N.  Clark  snve  some  results  of  artlQciai 
propagation  and  planting  of  whltc-Sih  Ui  tbe  Ureat 
Lake*. 

Hr.  A.  NelMon  Chcni^y  .tubmitted  a  pajier  tnititkd 
'J]loe>  trsnsplantinjiBtrect  thttfutMl  nriiiune  nunliiies 
of  mrlaln  flshea?'  This  was  followed  by  a  paper  by 
Mr.  J.  S.  Van  Cleef,  on  "Uow  to  realore  our  tront- 
Dtreams.' 

Dr.  Tarleton  H.  Bean  exhibited  n  neiirly  contplKe 
Hiiee  of  (almoM  and  trout  of  North  Aiut-rlca,  ahuvrtid 
a  Mpecles  of  Oncorhynrna,  Salmo,  anil  Snivi-liniie. 
He  laid  that  the  apcdci  could  be,  for  the  most  pari, 
very  well  IdeutlHed  by  a  aliigle  character.  In  the 
yeniit  Onciirhyucut.  O.  choniulm  luigbi  be  known  by 
it*  very  large  numlwr  of  hrunebinstegal  rayB,  and 
the  numerous  pyloric  cooca;  O.  nerlta,  by  ita  Intge 
niunber  of  Kill-mkcrs,  uRiially  about  fvrly;  while 
acne  el  ibe  other  (pedes  haro  more  than  twcntir* 


•oven.  O,  kisutcb  haa  but  few  pyloric  eoeea,  —  »er- 
ciity  to  eighty.  O.  gorbiucha  1ia«  very  tmall  acalva; 
M)  much  Mmnller  l.han  any  (itber  Aperies  i^f  tills  genua, 
thnt  this  character  aLone  will  eulHco  totlialin;nilsh  ft, 
O,  keta.  the  tsal  specie*,  resembles  O.  clioiilcbii  1q 
luoit  respects,  but  has  a  *inaller  number  of  brauctil- 
ostegal  ny*. 

The  species  of  Salmo  are  easily  itlrided  into  two 
groups,  one  of  which  has  hyoid  ifetb.  the  other  bav- 
iiiK  none.  Of  the  6nl  group  lliere  are  two  smftU- 
scalwl  »pcciei, — S.  GulnlncH:  ;ind  its  fnjoh-water 
form  Irldeus.  In  which  the  tcalc*  arc  never  in  mora 
llian  11  hundred  and  fifty  longitudinal  luws.  Tbe 
iiuall-KiaJeil  form  S.  *plh)ru*.  with  !U  ofTatioot  S. 
plvnriUcus,  hn«  sotnelitncs  a*  many  n«  two  humlred 
scale*  In  the  longltndlnnl  series.  The  group  nltb 
byold  t4*lb  Include*  Clark's  truui,  S.  purpuratiia, 
Willi  it*  variciii'D,  Ronvicri,  stomioN,  and  Iltraihatrt. 

Tlio  spocie*  u(  Siilvflinui  Jhidc  thomselvc*  into 
two  cruai  gruupti,  the  first  uf  which  hue  a  tootlt- 
bearing  nrv*t  on  the  vomer.  Tliiii  is  rcjireneuted 
by  iiamnyrusb  and  lu  vnrlciy  sl»i.-owcl.  .Ml  of  Ibe 
other  Sitlvelitil  are  reil-^potteil.  and  bive  no  crest  OD 
the  vomer,  lixtkc  am  ;tgniu  illvidi^d  Into  two  great 
clasiea,  one  iinving  hynid  ti-ittli,  and  the  ulhi-r  liaving 
none.  Th«  Salvellnj  wlili  byiiid  tei-tli  ar*  oifnassa. 
niLrcai  (whicli  i»  n  n««r  rv<lativp  uf  ui|ua*sa),  areiurua 
(tlic  moll  northerly  «a1maiioid  known),  iiuUiuu,  the 
PaciHc  rcd-rpollcd  char,  and  talvcliniis  |  which  bas 
been  introduced  into  Nfw  F.ngland  from  ttnvarla). 
Ttu!  KTouii  wJlhtini  hyoid  ireih  iududea  famlualia, 
known  in  thesi'iiruii  comljtion  ss  immninilAiui,  and 
lu  It*  northern  habitat  varjlng  Into  budsonicns  of 
Suekley.  it  Ii  11  glitiit  in  this  g^nui,  reaching  a 
woiirht  of  tiftren  pound*.  This  LabnKlor  form  baa 
a  iarg'^r  ntiiuluT  of  gill-rakers  tba.ti  the  commou  fon- 
linaliH,  and  Ihuie  .teem  ta  be  (ewer  tubes  in  the  lat- 
eral II1117;  an  that  we  may  be  obllgei]  to  consider  it  as 
a  ipcclfs  dUtlnct  frmn  fontinnlis.  The  ta^t  spedet 
of  ihlt  £roup  Is  fi.  stagnalis.  a  Greenland  ipeclM, 
which  ruAChes  a  large  size,  and  is  dliUuguitbed  b;  Ita 
grt'ntly  ciimgate  forni, 

The  tliren  9i>eclo*  recently  Introduced  from  Simp* 
Into  America  are  .SatvellnuB  salvellnus  (already  HMti- 
tioncd I,  tinlmu  lercntMisiit  (tbe  Luch  Luveu  trout  of 
southern  Scotland  and  iiorthi;m  England),  and  Salno 
farlo  (the  rlvcr-troai  of  central  and  northern  Etin>|M 
and  Euglaiid). 

The  upecies  o(  iiaUeliiiua,  both  eoatero  and  w«st^ 
eni,  attain  their  greaieit  development  In  th«  iiort)^ 
em  portion  of  their  habitat.  Thu*  the  S.  malma  of 
the  west  eoaat  is  rupresented  In  tlie  national  museum 
by  examples  ntore  than  two  feet  in  length  fron 
Alatka:  and  the  Labrador  form  of  the  eastern  brool^ 
tmut  bears  more  resftmblance  In  sIh  to  a  Maina 
»nlinnn  Ibnii  to  any  thing  rUc.  Another  notIceft1>l« 
tact  about  our  salmonolds  Is  that  almost  nil  of  tbc 
western  forms  are  black^iMtied,  while  all  bat  one  of 
UiR  indl([eiiuu:i  paHlvrn  forms  ore  red-spotied. 

Col.  McDiiuald,  in  a  discitsaton  of  the  '  l)bjectlv« 
points  In  fiBh-cullure,'  presented  an  ar;gtmicnt  for  a 
more  extended  application  of  the  methods  of  selenUftc 
research,  showing  how  cscvedioKly  valuable  to  lisb- 
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culture  would  be  n  man-  perfcrt  kiiowlcdgo  of  f mbiy- 
ologj.  at  llie  physical  candiliona  of  the  waiera.  ami 
tbe  lt)[lti«iiM  of  l«iR)Wr*ltirf  uiioii  ilii!  movi-iiiPiiM  of 
Qh)i.  rtc 

Mr.  W.  T.  Cos  gave  tbe  initlence  a  '  Olaaee  at 
Bllllngigate.'  ricacrlMiig  the  looatlon  and  gen^nl  ar- 
rani;oiniMil  f>f  this  cclebralcil  fiiti-markiit,  nnil  tb« 
daily  inolliodi  of  tniii^acLiii)i;  bustiieBs.  He  ca]l«il 
atUiilEui)  U>  thu  tm%  tbitt  lh<-n^  WiU  x  icntat  iiecil  fur 
ihc  ItitTOilixcLion  I'f  «syMrni  nf  cilM  sloroiic  sltnllar 
to  ihnt  c/iiploywi  in  tlio  Ui»ll«d  Slatr*. 

Mr.  Kred  Maiher  gave  an  aecoimi  of  lili  work  at 
Chilli  Spriii;;  Elarbur.  Stalisll(^!>  were  |>r«ii<!iiti)d uliow. 
Ing  Thn  nnmlmri'  of  iho  vitrlnitit  i|>pcl<r«  hntched  out 
und4>r  hln  direction,  and  a  brlpf  explanation  na  to  his 
nielhmh  ol  "jptTHtioii  wa*  nddiKl. 

Mr.  CuscncS.  [Ilnckfvrd  rcadapaporon  the  oyitcr- 
bcda  of  jfew  Tork,  conialnliig  a  very  InalmctWfl 
account  ot  the  present  cnndltiuu  cif  tbr  oyster  iiiilua- 
iry  ttt  New  Vork.  Iii  iLe  (■(niri'p  of  Iiin  ri'in.irks,  it 
was  tniid«  ti>  app<?iir  thai  tint  mpply  of  oyBtum  wa* 
tnueli  greater  at  prvseat  than  ten.  or  iwolve  yeam  ago, 
anil  llinl.  by  a  careful  conttnnaiioe  of  the  itiethode  of 
prolrction  ivnd  planting,  tbcro  ww  not  tbo  slightest 
doubt  that  tho  (Doat  lucccssful  vj'stAr  Indtietrjr  in  |]i« 
world  woidil  tiGcome  developed  In  Uio  watera  of  Long 
lalniirl  Soiniil. 

Ur.  Jolin  A.  Ryder  prncnu^  h  paper  on  tome  ot 
tbe  protective  coiitrtvancM  developed  by,  and  In  cmi- 
ni^ctinii  Willi,  Uht  otd  uf  varioii*  siu^f^ict  of  (lahcs.  H« 
clasiiDedthpcp^ottl^h^Kinlnfoitrdlvld'oiis,— 'hiiuy- 
ant,'  'adbesive/  'suspended.'  and  '  iranspnrted  ;  * 
tbit  U>t  indiiilins  aucb  vgi^  a-i  are  hnlchcd  in 
the  month,  or  lu  receptacles  cipccJally  developed  on 
Cho  outalilo  of  the  abdomen,  or  under  the  tail  of  the 
parent  fish  (uniially  the  inule).  tmdi  an  are  halcliKd  in 
iiesU  built  by  ihcmalw.nr  are  vivipinunlydevdcipwl 
in  the  ovary  or  the  oviduct  of  the  mother.  The  egg 
of  tJie  cod  was  the  type  a(  the  tint  dWUIon.  buoy- 
ant, but  without  a-n  oil-drop.  Tha  e^  of  thn  SpanUh 
mackern],  honllo,  Mi»k,  and  many  other  nntrine  fis[i«s, 
Is  btinvant,  and  with  an  oil-drop  oppositetlie  i;erminal 
pole,  where  tbo  embryo  dcTelops.  The  second  Kraup 
was  lepmirntcd  by  the  egg  of  the  gnldfl^li,  wblcli 
■dharn  singly  to  planu  and  weeds.  The  blennles  lay 
«ggs  In  nullnilng.  adherent  groups.  The  gohioa, 
gobleso,  yellowjHdd*.  anil  many  other  fonna.  belong 
to  this  group.  As  an  example  ot  '  susjtendod  '  cggB, 
he  referred  to  the  common  oviparous  ray,  whioh  his 
four  HUmeiituuB  hom«,  one  at  e*cb  comir,  whi<d) 
vlnd  around  plants,  and  stiapoiid  the  egga  to  weeds; 
80  llutt  as  tbe  tide  swucps  by  ihetH;  horns,  whieb  liave 
openlnEs  in  llmm,  (n-.ih  water  is  cwricd  into  Ibe  egg- 
cur  to  aernip  the  einbryi),  and  favor  Us  Incubation. 
In  the  Scombreaocidae  the  entire  egg-niemhruno  Is 
covered  with  strong  fliamerita,  which  Intertwiim  with 
tboaeof  euntiguous  egg^;  and  thuH  iiiM^es  of  eggs  are 
Rwpondod,  »omelim»«  snvem]  inch^is  in  length.  Tim 
Apelle*.  or  fotir^pined  stlchleback,  was  cited  >*  an 
example  of  tbe  fourth  ipvup.  Tbo  male  bae  a  poudi 
on  the  rljiht  tide  of  the  rectum,  from  which  is  poured 
out  a  viscid  sccrotion,  and  wblcb  Is  spun  out  Into 
threads  Sifully  by  the  uitmal,  u  be  goes  round  a 


bunch  of  waterwecd*.  like  a  bobbin,  to  balld  a  Utile 
ba^het-like  nest  for  the  eggs.  CalUctttbys also bullda 
a  ne.tt.  whtle  Aninnnartus  and  flshlng-frogs  of  Uie 
diwper  ocean  d«posit  tlieir  <^git  on  Bumm  of  m- 
gos«3>weed.  Reference  was  made  to  the  numbtr  of 
aalmonolds  that  pr*p«rB  beds  for  the  better  protMtlon 
of  Uielr  ^iigs.  This  was  also  done  l>y  tbe  black  bass, 
aun-percii,  and  lampreys. 

Prof.  O.  T.  Hsson,  lii  a  paper  describing  the  use 
of  the  tbm wine- stick  by  tlte  Eskimo  Sn  flahlag,  said 
that  the  tnosi  Inlcrcstltie  of  modem  etbiHilOfloal 
studies  Is  tbe  tracing  of  hiunan  arts  fniui  their  birth 
tlirfiugh  t)i*diSerent*tagi-aof  ibeir evotullun.  Many 
aavnge  di'iice-s  Iho  on  in  civilisation ;  but  lliere  Is  one, 
tbe  Eskimo  thro  wing-stick,  which  is  not  only  one  of 
the  most  iiiipnivtis  of  aboriginal  devicex.  but  one 
which  boa  not  surrfved  In  more  hishly  cultiirvd 
peoples.  All  account  was  tliea  given  of  the  mantf 
facinre,  use,  and  diatrlbution  of  ibis  Implement. 

rnifeMxir  Theodore  (lill  preMintnl  a  yapnT  entitled 
*Th?  ehlef  charriDteristics  of  the  Nnrtb-Auierk-an 
(tsli  fauna.'  He  restricted  his  remarks  to  the  (rMb- 
witter  forms  ahine.  He  doaeribed  America  north  of 
Mexico  a>  a  priniary,  lerrestrial-atiuelle  realm,  vari- 
ously designated  m  the  Nortb ■American,  nearctie, 
and  AngloinM-ftEi  region  or  realm-  tt  Isonvof  the  very 
rlcbrst  in  Ircsb-watcr  types,  more  than  sla  huudretl 
species  living  exclusively,  or  uearly  so,  lu  Lhe  rivers 
aiKl  lakes,  lliese  !>|>ecies  represent  a  hundred  and 
llfty  gr-np.m,  anil  alHiut  thirty-live  families.  Tbe 
Norlh-Ameriesn  Ash  fauna  may  tie  segregated  Into 
two  primary  categories:  l'*,  arctogaean,  including 
those  familios  which  are  >bar«d  with  Europe  and 
norlhora  Aila;  and,  3^,  ibosc  peculiar  to  this  con- 
lliieut,  wbldi  are  the  Aml)d.te,  Hyodontldac.  Percop- 
sidae,  Amblyopsidae,  Aplireiluijrridiie,  Elaaaomldae, 
CrntrHrchidae,  and  several  rilJ-fainilica.  as  the  Klhe- 
ostomlnae,  Hoplodlnoilnae,  and  |[y«ii!rooarpinae.  Of 
tbe  fresh-water  species  and  genera  of  most  of  the 
families,  somi-  am  anadromous;  others  Inhabit  salt 
and  fresh  water  almost  Indifferently;  and  still  otliors 
arc  catadroinous,  as  the  eel,  which  appears  to  breed 
only  In  the  sea.  The  number  of  senero  comiuoa  to 
Europe  and  Korth  America  Is  extremely  small.  It  Is 
tiotewonhy  that  the  number  of  the  types  peculiar  to 
Amcriea  are  dtstiniiuiahal  by  tbe  care  wUlcb  tbe 
parents  lake  of  ibeir  young,  wlmmas  tbe  European 
forms  are  generally  IndlOerent.  The  care  of  the 
ff^"  and  yMing  seem*  to  be  accompanied  1^  an 
apparent  diminution  ot  the  number  of  eggs:  and  In 
this  respect  there  Is  a  kind  of  analogy  between  lisb- 
cutiurisis  and  parents.  Tbe  fish -cult  oris  ts  assume 
lhe  part  wblcb,  in  nature,  la  exercised  by  the  atien- 
llve  parent:  and  the  eggs  and  young,  being  provided 
for,  stand  teas  danger  of  deBtniction,  and  conss- 
tjuently  in  »uch  tlie  ratio  t>etween  tbe  eggs  laid  and 
fortiiiied,  and  the  young  matured,  Is  very  much  less 
than  that  betw«*n  the  number  of  egRi  of  Indifferent 
parents,  a:id  that  of  other  progeny  matured. 

On  Thursday,  at  noon,  the  members  of  tbe  society, 
ibrough  llie  conrlejiy  of  I'rofeenor  Ilaird,  went  ou  Ibe 
U.S.  Rsh-eommUiSlon  sleaoier  Pinh-bawk,  for  a  trip 
do«m  tbe  Put<omac  River,  to  visit  the  sfaad-hntchlDC 
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i»ti  uX  Fori  WMliiiiglon,  an4l  H>in«  of  llio  PotonuK 
lilns-eliorc-4.  Col.  McDciuulil,  In  cbirge  of  i1i<!  flgli- 
lintrliiiis  nimifiti,  <li.tpla;ril  Hit!  App«ral'is  Tor.  anci 
oxplalnod  llie  proccM  of,  hatctaint:  sh&d  &Rd  herring 
eggs  at  all  tlie  various  kUi^s.  After  llie  roe  It  tnkeo 
from  ilie  llih  nitil  deam^d.  U  U  imt  Incu  ^liw*  laiilcii, 
throufli  wliicli  Ihn  WAlirr  in  nllntrf^l  in  flow  con- 
Mantly.  About  forl^-elght  hour*  are  required  to 
lutt^h  out  tbo  eftg*.  A  fhvl  n  daj  old  luokit  l!k«  a 
tmir  vriUi  two  bliLclcipotsBtt-iuh<Ml  tottic  ftiiil.  When 
two  days  old,  ihey  measure  alioul  one-fourtli  of  »d 
Inch  III  leiigOi.  In  tweln:  dayft  ttie  vrbolfi  IhmIj  la 
diiliiiiiiiish.xbli:.  Tint  njiawn  am  iiul.  a>  %  nil«,  kepi 
It  this  liatcliine-sution  mtre  iliaii  ililrty-sli  baurs; 
atth«  end  of  which  lime.  Jual  priivlouti  (n  hatching. 
tb«  cgga  are  placed  in  crates,  and  brought  to  the  phii- 
dpkl  itallon  at  thii  armory  building,  nnar  Iho  nntlonki 
iDDMUin,  where  the  flnitl  at«g««  of  lnciil)&lEt>u  occur. 
Tli«  comiinlmJMn  liiu  this  yenr  hali:hiid  Ave  million 
shail-^^);».  Tlie  herrinj;  yirld  ha*  Iwrtii  much  lanc<^r, 
M  t)ic  cittcli  lit  tills  fish  In  the  Poioinnc  has  bcrn  nn- 
usually  abunilant;  nor  &re  su  many  i^itg*  of  i.h«  hiir- 
rliigdeatraycil  duriiij;  thu  pnin-ju  nf  hiitdiiiig  a-d  of 
shad.  The  coiiinilBsliiii  eni])1oy)i  «ig)i(«ea  men  al 
Port  Wiuhtn^D,  who  are  (constantly  k«pt  husy  pre- 
paring the  spawn  knd  tggt  for  trdiiipcmation.  Th« 
day  before  the  pitrty  rlillcd  this  station,  flKiy  tiiva- 
sand  tliad-«ggs  were  taken.  After  th«  huichUig  pro- 
cess had  heen  t^xplainuil  lii  tliu  vinilor^,  they  were 
tuininoiiuil  to  mfre<ihnient».  which  hail  bwn  pmvidod 
In  uiic  of  thq  frAcne  liullitlnt.'s  belanBlnE  to  the  cum- 
mlulon.  The  prliiclp.^l  (Ii»b  was  '  planked  '  shad. 
By  this  process  four  lixh  are  fiutoiieil  lii  a  tiouni,  and 
held  tawarda  x  hot  Hri-.  Whilit  cooking,  the  Rrli  atc 
conitlnnlly  basted  with  t>  prGpnration  niaile  of  hutt«r, 
wUt,  iiiiU  uther  in){r<;dlvuls.  Al  b  Die<!tln|[  on  board 
Uie  \-<*nm;I,  ihccomnilmioticrof  n^ciiltutc  inndc  some 
miDM'kson  Qsh-ciilture  In  the  nest,  and  Col.  UarsliAll 
kfcDoriald  o(Ter«(l  ati  aUdrra*  un  iiur  lislihiK  InteroatA 
In  g«*neral.  ami  ihx  work  itf  ibn  aocivty  in  pnrtirut.xr. 
Thp  following  (iffireM  were  elected  for  llio  present 
year.  President,  Col.  Maralmll  McDonalil,  WasUlug- 
ion.  Vii^L'-prvstdeitt,  Ur.  Williu,ni  M.  Iliiijii^n,  Hart- 
ford, C'oun.  Trcasursr.  Bn««n«  O.  Clackfihrd,  Now 
York.  CorraajiondUit;  aecrnary,  W.  V.  Cox,  Ohio. 
RecordiuE  »«reta.o'.  Ft'I-  Maihi-r.  \rw  York.  Es- 
ecutlTC  committee,  O.  Brown  Goodc.  W&shingfloD: 
F.  L,  May.  Fremont,  Neb.;  lUilaiiil  Keitiuoml.  New 
York;  J.  A.  Il«[i*hnll,  Cytilblaiui.  Ky.:  Frank  N. 
Clark,  Noribviilc,  Mich. :  8.  G.  Worth,  Kal"igli,  X.C. ; 
George  Shepnrd  Paga,  btanlejr,  N.J. 


INLAND  SAVIGATION  OF  EUROPE.^ 

Thk  lower  paru  of  the  chief  rivers  of  the  United 
Kingdom  are  moBtly  amis  of  thn  uta,  navlj^bln  nt 
hlg^i  wat«r  by  thipa  of  xAm  ls>rgMt  bnrdon.  Thn  prin- 
cipal waterway,  theThan>e«,  innavi^-ahloforabijut  164 
mile},  and  ia  united  by  means  vl  a  nmnd  n«lwork  vf 
canal*  with  the  Solent,  the  ricrcrn,  ibo  Mersey,  the 

I  |fr.-m  •  leoliir«hy(Wr  I'.  A.  rinllTt.rt  ^**lr•  itiu  Ih«1uii1i.h 
of  olvllmiiuieerh 


IluRiber.  ftnil  llie  Trent,  Iming  tliui  In  diix^-t  oom- 
ninnicalian  not  (inly  with  lliu  EtigUsh  luid  Irlsfa 
channcU,  but  niao  with  cveo' inland  [own  nf  luipor- 
Laitcesaiilh  of  the  Tees.  Thu  estimated  lenicth  of 
inland  wntiaru-ayi  In  the  United  Kingdom  Is  5.-MJ 
ntihsa.  wliluh  hat  bnttii  uouatnicted  at  ii  coat  of  £10,< 
14K,8US. 

UuBsla'fl  prindpal  lilghway  I*  lli«  Volga,  th«  largMt 
rircr  in  Europe,  which  aSord*.  with  it»  tributaries, 
T,j00  nllcs  of  naTienlion.  llilberto  no  permancot 
works  hare  heeu  underLaken  to  improve  the  navl- 
lotion  of  till!  Volga,  Imt  dreili;ins  has  been  resorted 
to  in  Ihi-  lower  part  nf  the  Nln>ain:  und  recently  a 
iiy«tptii  of  lumping  by  iroiihuTvwt  has  hiM>nrm|>I<iy«)d. 
which  has  doubled  the  depth  oF  water  over  certain 
•hfinis  in  a  few  days.  OtJier  iinponant  water  ooa- 
rnunlcations  in  Ruaaia  am  tbo  Caspian ;  tbe  It  Iver  Don, 
U60  miles  In  Ivn^lh  ;  und  thu  Dnieper,  with  a  cotiraa 
nf  l,<M!U  nille*.  Of  seronilarr  rivers,  tho  Uiii;.  lli« 
Dnlnt^r,  tlie  Dunu,  iinit  ihr  Neva  ant  all  navlKnhle. 
In  the  cue  of  ttie  iaiicr  short  but  mini  inipuriani 
mRauMof  roinmunicaliun.  amuritimecnnailKmlleBln 
li-n|{(h  titw  mi-onlJy  bi-i*u  coinplntMl  to  unite  Cronstadt 
with  St.  Polersburg,  Abont  (WH]  tnilmt  of  eanni  bave 
been  constructed  in  Koropean  Riisala.  In  moet  In- 
stances they  have  been  built  to  «onn«ct  tb«  lic«l 
waters  of  Hvvrs  wbicb  had  their  outlets  at  oppo^iu 
extremitloa  (if  the  cuntbieut. 

8w(^4-n  atHjnnda  wltli  lakes;  but  none  of  the  riven 
are  navigable  exci-pl  Ihow*  which  have  bee»  made  ao 
arllflclally,  nearly  all  of  them  beinK  obfttnicied  by 
caturiietaand  rapids.  Nercrtheles*.  ^wedGn  po^Mues 
rcmarkublK  racllitivs  for  iiitern^ti  navlifailon  iliiring 
till?  nevnn  iiionihi)  Ihnt  the  ronnlry  in  fre«  from  ice, 
[utarcoumc  bein(c  carried  on  by  moaiis  of  a  s«rl«a  of 
lake*,  rivers,  and  bays  connected  by  mora  tban  9U0 
miles  of  caniils. 

Qemiauy  owns  parts  of  icven  rlscr-Tallcj».  itnd 
threft  liiri^w  ci>a*t-streuini.  Uf  these,  ilie  Weexr  Is 
tint  only  onfi  which  bnlonys  wholly  to  Gtrraany. 
while  of  the  Dannlie  bill  one-fifth  part  runs  tlirougli 
her  territory.  Thu  hiUiid  navigation  of  Germany  U 
of  tho  most  ndvaiiMd  character,  an  Immense  trade 
being  curried  on  by  meaiie  »f  barges  and  rafts.  In 
ihu  tssQ  of  the  Elbe,  the  systi'm  of  towtug  by  sub- 
merK<^d  cnblc  li&s  tnheti  a  lanie  develotiment.  As 
early  as  l^iJl^chnln-Luzii  werr  riinnlnic  on  :!iiii  inlln  nf 
its  course :  and  In  1ST4  this  utmle  of  traction  had  been 
so  lncreiuii>d  Hint  there  were  then  tuenty-elgbt  (afs 
running  riiguliirly  bi-twmn  Ilnmliur^  and  Ansilg. 
Th«M  tugs  are  188  to  lAii  feet  long,  -H  f«pt  wide,  witli 
18  inches  ilraUfthL  On  tht  upper  Kibe  the  &ven(e 
to<r  U  from  four  to  oijEkt  larse  barRcs,  und,  taking 
Uto  Ice  Into  conslderalloii,  there  an  abom  three  luui- 
dred  towlng-dajs  in  the  year.  Atthutigli  Uennnny 
poueseeaa  length  nf  nearly  IT.DOnnillrsiif  navl0U>1« 
rivers,  or  more  tluin  double  tb«  combined  length  of 
the  navigable  atreains  of  the  United  Kingdom  and 
Fnnce,  It  estinot  hi>  said  to  be  rich  In  eaiiafai.  In 
South  tl«rmany  the  Itjgnlti  jind  l.udwig  canals. 
front  the  Main  at  Bamirars  to  llio  Danube,  were  the 
nnly  one*  of  im|Kirtanca  until  tlie  annexation  of 
Atsacc-Lorinlnc. 
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Hullanil  pOMcuM  the  gn>At  ulviinUi^  of  tmldiiig 
U)»  inoulhit  «f  the  Rhino,  th«  MftAs,  *nd  the  Scheldt. 
H«r  lueikiis  of  rlvi^r  oouimuiiictiUDu  with  Geruistiri 
Fnucv,aii<JUolK>um,iir<3  unbounded;  .uid  thepoues- 
flion  of  n  IciikDi  of  t<30  miles  of  ckhaIs  and  340  mllvc 
of  rlTCn  enables  her,  apart  from  her  rsllwaj^,  locArry 
on  her  large  Lrade  with  greater  fucllUy  of  tr^DBpon 
than,  pnrhap*,  uiy  ollinr  Kurcipi':ui  country. 

Bt>lgiitin  Bhftree  with  hi?r  iiorthora  neighbor  tlio 
advantage  of  tn  eUborat«  Bystem  of  walerv&y*.  By 
far  the  moai  tmpO'rUnt  rtv^r  U  th«  SchoKlt.  I'banks 
to  iti  unique  pocitton  at  ttic  head  of  a  tidal  uliiarjr, 
to  the  aboUllon  of  the  Scheldt  duce,  and  to  th«  fore- 
sight M\A  lilwralltv  of  tlic  Url);inii  i:avemniiMit,  which 
htkn  !i)>ciit  $2U,<iiiO,i>M>  on  ilock  and  river  works  since 
1677,  Antwerp  has  now  become  In  many  respects  the 
foremost  ijort  of  the  eontiiiPiii.  Heniilu  her  7W) 
inlliMt  at  iiiivijrablu  river*.  n*tgiiim  posai^we*  almiit 
&IO[iille«  of  CAnah,  by  means  <if  wbicli  comnimilciL- 
tloii  exisls  b«lwi.-cn  all  lite  large  towns  and  chief  sea- 
portiof  th«  kiiiKdoin. 

Franca  boa  built  up,  aiid  is  con  staotly  extend  I  ngi 
an  elaburace  ^Jstem  of  canals  and  caiialieeil  rivers. 
Of  The  !Mtt4>T,  Ihi!  !^t>tnn  I*  the  imiiit  inipurlaiit  in  re- 
gard ui  [h<>  arijliclal  works  nmleriakeii  for  ito  im- 
provement, and  for  the  tonnage  of  Uig  iralHc,  which 
was  in  l)^'i2IDore  tbanone-elghlhef  the  whole  water- 
t>orne  Irnltic  of  Prance.  The  Loire,  the  tiaronnc, 
and  tlie  Rhone  have  all  l>ean  largely  beueflted  by  llie 
art  of  Utt:  engineer.  The  canal  system  of  Prance  Is 
historic;  one  of  Uic  c&rlitsi  uf  th<u>«  artllldnl  cuU 
being  the  cclcbrtilcd  canal  of  LangUDdoc.  171  miles 
lane,  built  In  tiWT-Sl,  and  now  formhiu  p:>n  of  ihe 
Canal  du  Uidl.  From  tu  ■iininiJt-3f^vH  iliii>  feni 
abovit  the  ica,  it  cuTnmnnlcnim  wilh  ih«  Garoiinri, 
anri  Hior^fore  with  the  Atlantic,  by  twenty-six  locks, 
while  lis  suuthi-rn  slope  desccuda  by  seTenly-tltree 
luckj  lo  the  Ucdlten-aiican.  Up  to  18T8,  on  T.OOfl 
miles  of  waterways,  France  hiu]  ipenl  upwards  of 
#21&,IMIi:<.(X)0.  KevertlielefiB.  U  Is  inleintcil  still  fur> 
ther  to  extend  tliis  icitNins  of  cummiiniralion  at  nii 
estlmaltal  furlhi-r  cimt  of  »2il"i,(*XMm(l. 

Spain  and  Portugal  pouess,  pari  ly  Id  comtnon.  elubl 
pHnelpal  rivers,  of  which  five — the  MInho,  IJoum. 
Tigu*.  Cuaitinna,  and  (:uai)al>]ulvir  —  drain  the  w(>a- 
tem  volleys,  and  Row  into  the  Alluilic;  while  the 
other  tlireo  —  llie  Ebro,  litcar,  aixl  Segura — dlacbarse 
Into  ll IK  Uediierranean.  As  a  rule,  tlicne  riirrs  arft 
only  naviiable  forn  limited  portion  of  tholr  roursc, 
and  ore  ddeHy  ramarkablc  (or  cxtremoa  of  flood- 
discbaj^ge;  a  velocity  of  sixteen  knots  an  bo ur  baying 
been  nut«d  in  tiie  Uouni  under  certain  cotidltlons  of 
LidfL.  Tha  canals  of  llio  Iberian  poniiiMilaare  tmimpor- 
eanu    Spain  possessed  a  length  of  130  miles  In  l^-\ 

Itsly  is  not  rich  in  waterways  excvpl  in  the  valky 
of  the  Po,  the  uarifnUitc  portiun  of  hnr  rit-cn  only 
attaining  an  agfrcgBle  length  of  1,100  miles.  Al- 
though the  total  length  of  navigable  canal*  in  Italy 
is  only  435  mile*,  the  Italians  were  the  first  pwple  iif 
modem  Europe  that  attempted  to  plan  and  execute 
such  arllflclal  waterways.  As  a  rule,  however,  they 
have  batn  principally  undertalteu  for  the  purposes  of 
Irrigation, 


Austria- Hungary  poMOMi  In  the  Daniibfl  the 
largest  river  in  Europe  as  r^f^rds  the  volume  of 
discbarge,  sitbough  it  1*  Infetior  to  the  Volga  iu  the 
length  of  its  course  and  the  area  of  Its  baaiu.  This 
great  i^trcnm  flrst  becomen  nnviKable  for  fUb-bottomed 
boats  at  Ulm,  IfM)  miles  from  lis  source.  In  lis  tola) 
length  of  l,7U)  miles.  It  ia  fed  by  at  least  awtrlhu- 
tarim,  many  of  them  large  rivers.  Although  the 
Danulx.'  bvtwMin  Vienna  and  Ol'l  Moldova  hail  been 
regulated  In  numerous  place*  anil  at  great  cost,  there 
had  been  but  little  appreelaUe  luipnivement  effdcted 
In  its  grncrml  navigable  doplh.  On  this  accouoli 
projects  liavjiig  in  view  the  permanent  aniuislilon  of 
a  auilicienily  wide  channel,  of  from  six  ut  eight  feet 
deep  St  every  point  between  Pauau  and  fiaslaa, 
have  lately  been  pn>i>ared.  which  involve  an  outlay 
of  »Ut,(X)i.i.iW<i  to  oDect  the  desired  ImprovemeotSL 
Traflic  on  tlie  upper  and  lower  Danube  !s  moatlj 
can'led  in  halves,  of  which  thi^  gn>Aler  nnmher  gsnge 
SIHi  tuns.  The  effoci  of  ihe  iropravenneiiU  at  the 
Sulina  mouth  hu  been  to  Lucreasc  the  trade  from 
08(),0O0  tons  gross  in  1830,  to  l,5;iO,0<X>  gross  tons  in 
IfiSS,  and  to  lower  Ihe  charges  on  shipping  from  od 
averag*  of  five  dollan  per  ton  for  iighiersge,  to  half 
a  dollar  per  rsfiiiter  ton  at  the  prewnt  tim«  for  com- 
mission  due*.  As  a  commentaiy  on  the  hostile  erlt- 
Iclsm  evoked  when  the  scheme  was  initiated,  the 
lecturer  drew  attention  to  two  fseis;  namely,  that 
the  works  so  unsparingly  crllici»e<i  in  IS&7  bad 
already  effected  a  earing  of  ^11)0,000,000,  ainl  that 
experience  had  abundantly  proved  that  the  predic- 
tions of  a  rapid  slltiiic-up  to  seaward  of  the  l^iilJiia 
pier*  had  been  completely  erroneous. 


THE  GEOLOGY  OF  WtSCONSlN. 

The  nearly  simultaneous  appi-arance  of  the 
tvrofiuni  voUimea  of  tlio'(ieologr  of  Wisconsin' 
some  luoiitba  since,  marked  Ui«  clocw  of  one 
of  the  most  rapid  of  Uic  atatc  grological  snr- 
TpyB.  and.  for  Ibe  lime  auJ  money  exiiend(>d, 
one  or  111*  most  iliorongh  and  tx>m()lete.  The 
work  liait  been  done  in  loss  detail  lliaii  in  some 
othor  slates,  wboKC  nurveyit  liavt*  nin  Liiratijjh 
much  longer  (wriodii  of  time,  and  ba%-e  con- 
8e<{acntly  necesAilated  niucli  greater  financial 
outlays.  The  resulta  are  embodied  in  four 
Inrgc  oclAvo  voliimce.  contitining  something 
more  tbati  tlircc  Uiousand  pages.  Tbe  test  is 
well  illustrated ;  and  tbe  Jiidicioiia  use  of 
cuta,  wlitcli  cxiiresw  much  more  Hian  the  beat 
Terbal  dcBcriptionB  occupying  ihc  some  space, 
lias  contributed  to  Uie  cmlx)climcnl  of  a  large 
atnounl  of  material  iu  relatively  small  compass. 
Id  the  same  line  coay  be  noted  the  predomi- 
nance of  observational  results  over  tbeoretical 
(lL>duction8,  and  iJie  abafnce  of  Irrelevant  dis- 
cussions wbicli  have  sometimes  served  to  Bwell 
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similar  publicAtions.  Tlic  nccoiupftnying  ntlos 
aheeta,  loon:  than  forty  in  number.  Btlt)  muuli 
to  the  value  of  the  reports. 

ITie  leading  contrilintors  are  Prof.  T.  C. 
CbamberlEn,  chief  goologiKt.  ncid  Messrs.  H. 
D.  Ining.  Moses  SLruiiy,  R.  F.  Wliitfit'ld, 
Charles  E.  Wright,  T.  B.  Brooka,  E.  T.  SwcH, 
L.  C.  booster,  nmi  F.  II.  King.  In  connection 
with  litholo<fical  dot«ruiinntioii»  ami  rejiorts, 
stand  the  names  of  Irving,  Wichmann,  Pum- 
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pellj,  Van  llise,  and  •Tnlicn.  Vol.  i.  also 
emhracett  rpport*  on  selected  topie*  in  n:i(iirAl 
bistor.v,  notable  flinong  whidi  is  King's  roiJOrt 
on  the  economic  rdationa  of  onr  InriU. 

A  dmniPtcristie  fenturo  of  tho  puhlicAtionH 
is  the  relntiv(>ly  large  amoiml  of  practical  in- 
(brination  brought  willun  the  reach  of  the  intel- 
ligent citizen  who  has  little  technical  knowledge 
of  science.  Indeed,  the  oft-i-npcat«d  question 
of  which  every  geologist  must  be  weary  — 
'  What  is  the  object  of  the  snney?  '  —would 


hardly  be  agked  by  one  familiar  witb  tbe 
tceulls  of  tbe  »urYcy  of  Wiscoaaiti.  In  %'ol.  i. 
appear  Beveial  chapters  of  economic  import, 
tlie  cjepreBS  purpose  of  which  ia  to  make  easy 
of  eomprehe union  the  principles  wliich  are  in- 
volved in  riucb  evtry<day  matters  as  the  sink- 
ing of  artesian  welU,  tlie  manufaeUirii  of 
brick,  tile,  etc..  the  (^election  of  huikling-atooe, 
the  relations  of  soil  lo  fertilizers,  where  oud 
how  to  search  for  ore-depo»its,  — (Questions 

conccrniug  which 
the  opinion  of  the 
geologist  is  of  prats 
ti«il  worth. 

A 1 1  c  □  t  i  o  n  has 
throughout  been  di- 
rected to  known 
mineral  rt-sources 
with  It  view  to  their 
future  development, 
and  particularly  to 
those  forinatioDS 
wliii'li.  fiioni  ilieir 
relationship  to  (iro- 
duetive  m  ineral- 
bearing  rormntions 
oUewhepc,  or  for 
oilier  reasons,  were 
thought,  IVum  ao 
economic  |«int  of 
view,  to  merit  carc> 
fill  investigation. 
The  benelits,  boUJ 
positive  and  nega- 
tive, which  have  ao- 
cnied  to  the  state 
aa  the  result  of  such 
invest!  gallon  ft,  have 
already  Ix-en  eoa- 
sidorablc,  and  will 
doubtlcsB  be  atlU 
greater  In  time  to 
come.  Other  nattl- 
riil  resources  liave 
not  beeu  neglecited. 
Altoivlion  has  bc«ik 
directed  lo  various 
building -stones  of  confltdcrabic  merit;  and 
sonip  up  ihein,  In  consequence,  have  nlreadj 
found  tbvir  way  into  the  market.  The  aubjed 
of  artesian  wells  has  received  s[>eeial  atndy  at 
tlie  handii  of  the  chief  geoli^gtst.  It  is  doulH- 
fiilif  the  problem  of  subtorranean  walor-»u|>i>ly 
over  a  eomtneusumtc  area  of  such  diversity  of 
character  is  anywhere  betun-  understood. 

The  sitr\-ey  haa  done  more  than  assist  ia  tl)« 
dcvetuprueul  of  iiutiiral  resources,  and  ita  work 
is  to  be  comiucmled  fur  other  than  economie 
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reaaons.  Thesdence  of  geology  lias  received 
no  tnsigiiiflennt  coutrEbutton  in  these  publicn- 
tii>n8.  Much  light  has  been  thrown  apou 
some  nriHeltipil  proltlems;  and  if  they  are  still 
i]ii!t(>ttlt<t1.  nr  if  their  solutions  nre  tsUU  diRpulcd, 
the  contrihutioD  is  not  tees  real,  because  the 
dnta  affonlcd  by  the  atatc  arc  inatitBcicnt  hatea 
for  positive  conptiisions-  Knch  formation  of 
tlic  state  has  been  earcfully  mapped  :  iUi  strati* 
gmphical  rciutionji  determined  ;  and  its  fossiU, 
when  fuBsils  exist,  idenlillcd.  Niuely-four 
tiew  s])ecieti  are  described  and  ligured.  as  uIho 
are  some  of  the  more  characteristic  fonoa  ]>re- 
vioimly  knowo. 

Among  the  more  iiui)ortant  und  iutereiiUug 
restdts  are  the  determinations  which  have 
been  made  respecting  tlie  subdivisions  of  the 
■ndinean  fonnatloii,  aarl  those  which  pertain 
to  glnoiol  geology.  Concerning  tlie  former, 
the  Wisranain  geologists  recognize  ibrcc  dis- 
tinct groups  of  rocka.  - — tlie  Lniirentian,  Huro- 
iiinn,  and  Kewecnawnn.  Thos4>  gi'onps,  it  is 
maintained,  are  nut  only  distinct,  hut  separated 
by  intervals  wbiiih,  in  poinl  of  time,  were  of 
DO  inconsiderable  duration,  —  intervals  long 
enough  in  eacli  case  to  &lloi>'  profound  changes, 
lioth  strutigrnphicnl  and  {Wtro^raphical,  to  be 
accompllHtied  during  their  continnance.  The 
evidence  cited  in  anpporC  of  thia  ftubciiviaion, 
ns  veil  as  that  bearing  on  tlie  ditttincuiess  of 
the  Keweeiiflwan  from  tho  Potsdam  fonuation 
a>K)%'e,  is  of  a  poeiti%'c  and  perfectly  definite 
character.  The  greatest  lireak  is  held  tooot^iir 
bntwoen  the  Lanrcnliau  and  lliironlan  series. 
Tlie  rooks  of  the  Lanrentinn  series  arc  much 
more  highly  metamorphosed  tbnn  those  of  the 
Ilnronian  which  overlie  them;  they  are  in  a 
highly  folded  and  contorted  sttati',  white  the 
Hurouian  rocks  have  Huifcrcd  notubly  lees 
striiti graphical  disloitioa:  tbo  bminationii  of 
the  two  series,  when  seen  in  contact  or  prox- 
imity, are  discoitlunt;  the  later  series  con- 
tains, at  its  vert-  base,  material  from  the  older 
highly  motaiiiorphosed  rocks  :  ami  the  reUtions 
of  the  two  series  to  penetrating  igneous  rocks 
are  auch  as  to  emphsiii/e  the  ionclnsion  t<> 
which  the  other  lines  of  evidenw  point.  AI- 
togethi'r,  the  evidence  upon  which  the  *til>(li- 
vidrni  is  based  is  strong,  and,  for  the  region 
midpr  consideriiiion.  is  certainly  eonnncing. 
The  ii<> pa  ration  of  the  Kewcenawaniwks  from 
tlic  lluroniun  on  the  one  hand,  and  from  the 
Potsdam  on  the  other,  rests  on  scarcely  less 
jjOBitive  grounds.  The  question  as  to  whether 
the  Kcwccnawan  group  is  Co  be  claased  as 
CnmtjriaQ  or  pr«-Cambrian,  is  one  concerning 
which  there  remains  room  for  doubt.  In  any 
event,  the  important  fact  developed  is  the  exist- 


ence of  a  distinct  formation  younger  than  the 
Huronian,  and  uoconformably  subjaceut  to 
the  oldest  formation  of  the  interior  known 
to  contain  Cambrian  fossils. 

At  the  other  end  of  the  geological  aeries 
c()ually  important  fw1vnn<?es  have  hppn  made. 
For  the  study  of  (iimtemnry  geology.  Wiscon- 
sin is  an  exceptionally  good  field,  becau-teof  the 
proximity  of  driitlesa.  old-drift,  and  new-drid 
Breu!<.  The  determination  in  Hf7i,  of  the 
momiiiie  eUftraeler  of  Ihc  previously  known 
'  Kettle  Range  '  of  eastern  Wiswjnsin,  gave 
a  new  impetus  to  the  study  of  the  drift 
phenomena.  Following  this  imjiortant  deter- 
mination was  the  domonstrstioii  of  ilie  ehar- 
aclcr  of  ice-movcmeot  in  a  relatively  level 
region,  asexempliHed  by  the  ice  which  occupied 
the  (rrenn-Ray  valley.  The  proof  of  the 
lohation  of  the  ice-margin  followed,  and  the 
facts  and  principles  here  first  dcvcloi>«l  have 
been  the  key  to  the  explanation  of  glacial 
phenomena  since  studied  from  the  Atlantic 
to  Dakota.  The  dutenuiiiiition  of  hitherto 
unsuspected  momiucs.  and  the  connection  of 
these  with  each  other  and  with  moraines  pre- 
viousW  known,  but  uot  known  to  have  more 
tbau  focal  developments,  quickly  followed  in 
the  wake  of  the  first  detonni nations  in  Wis- 
consin. Another  resale,  scarcely  less  sig- 
nitlcant,  was  the  recognition  of  two  clearly- 
dlirnrentialed  Ice-ejxjchs  in  the  glacial  period, 
separated,  acoonling;  to  I'l'ofeaeor  Cbsmberlin, 
by  an  'interval  which  may  not  have  Iwen  less 
than  tlie  time  which  has  ela[»ed  since  the  last. 
Although  the  existence  of  two  loo-epochs 
is  not  yet  universally  ndmittcd,  the  ilritl 
phenomena  of  Wisconsin,  osjiecially  when  con- 
sidered in  connection  with  like  phenomena 
throughout  the  interior,  place  the  hypothesis 
ii|Xin  a  substantial  basis.  Although  later  iii- 
vestigalions  have  slightly  modifietl  the  borders 
of  the  driftless  area  as  mapjied  by  the  survey, 
the  reality  of  its  existence  is  Lieyoad  question  ; 
and  it  is  Just  ns  certain  that  botwei'D  this  area 
and  that  bounded  by  the  Kettle  Moraine,  which 
marks  the  limit  of  ice  advanced  in  the  second 
e|K)ph.  as  interpreted  by  Professor  Chamberliu, 
tJiere  Is  an  are*  covered  with  cflacial  drift, 
which,  .IS  indicjilol  by  tlic  greater  amount  of 
erasiou  which  It  has  suffered,  is  of  mnch  less 
recent  origin  than  thnt  within  tJie  Kettle 
Moraine. 

The  couiuderation  of  the  ore-deposiia  of 
south-western  Wiaconsin  constitutes  one  of  the 
more  valnable  portions  of  the  reix>rts.  The 
author  accepts  the  general  conclusions  oonccrn- 
lug  the  mimuer  of  deposition  reached  by 
^Vlutucy  some  years  since,  but  works  out  the 
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ftimilar  publications.  Tlie  l^Bl^pVpiK  fttlos 
aheets,  wore  than  fort;  In  lUlttM^'Ma  laucb 
to  th«  value  of  the  reports. 

The  lending  contributors  are  I'rof,  T.  C. 
Cbiiiuberliu,  chief  gcoiogjst,  and  Moasn.  U. 
D.  Irving,  Moses  Strong.  K.  P.  Whilfifld, 
Charles  K.  Wright.  T.  B.  Brooks,  K.  T.  Swee-l, 
L.  C.  Wooater.  nnd  F.  II.  King.  In  connection 
with  lithological  di't«miiimtioii3  mid  reports, 
slaiul  the  uames  of  In'log.  Wic'limami,  I'um- 
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pelly,  Van  Hise,  and  Julien.  V^ol.  i.  nlso 
embraoeii  r«|*ort.8  on  selected  Loplcs  in  niilural 
history,  notable  nitioii<;  wliit'h  is  Kiufi's  rctwrt 
on  the  economic  rclationn  of  our  binis. 

A  character! ftlic  feature  of  tho  pithlications 
is  the  rolalivcly  large  Hiiiouikt  of  practiojil  In- 
formution  brought  within  tlic  rcxch  of  tliv  intel- 
ligent citizen  wtio  has  little  technical  knowledge 
of  suience.  Indeed,  the  oft-Te|ieat«d  rtuestion 
(►r  which  every  gcolc^ist  uiiial  bo  weary  — 
'  What  is  ilif  object  of  the  survey? '  — would 


lULTdly  lie  asked  by  one  familiar  wltli  the 
teeuILs  of  tbc  surrey  of  Wiaoooain.  In  vol.  i. 
appear  several  chapters  of  economic  import, 
tlie  expres.1  purpose  of  which  ia  to  make  eaay 
of  comprehuusiua  th^-  [jrinciplcs  which  are  to- 
volved  in  such  cvery-day  nmlti'm  ns  the  sink- 
ing of  artesian  wells,  the  innnufafmrB  of 
brick,  tile,  clc,  the  selection  of  bnilding-etone, 
the  rclatioiiB  of  soil  to  ri-rttliKcrs.  where  utid 
how  to  search  for  ore-<lepw»ii8. — qui>slionB 

conccrniug  which 
the  o]>iuion  of  the 
geologist  is  of  prac- 
tiwil  wortli. 

Attention  bas 
thixnighout  been  dt- 
reoted  to  known 
uiiucrtU  resources 
witii  n  view  to  their 
future  development, 
nnd  particiilarly  to 
ibuse  formatioDS 
whicU.  fium  tUrar 
relationship  to  pro- 
ducliv*;  ni  tiieral- 
bvnt'iiig  foruiaiioDS 
L'Uewhfii-e,  or  fbr 
oilier  n-aaona,  were 
thought,  from  as 
economic  |X)tnt  of 
view,  to  merit  care- 
fUl  investigation, 
'['he  beneiits.  both 
positive  nnd  nega- 
tive, nhich  have  ac- 
cnied  to  the  state 
as  the  result  of  each 
iiivoaLigations,  have 
jilready  been  eon- 
!^ideriible,  find  frill 
doiibllcaa  he  »liU 
greater  In  time  to 
come.  Other  oatu- 
raL  reeonrces  have 
not  been  neglcetttd. 
AiK^iition  has  been 
directed  to  varioae 
butlding'StoneB  of  considerable  merit ;  and 
some  of  them,  in  coosequenei- .  have  already 
found  their  wav  into  the  market.  The  subject 
of  artesian  welle  has  rccfivod  opecial  study  at 
the  hands  of  the  chief  geolug»l.  It  is  doubt- 
ful iftho  problem  of  subterranean  wntcr-supplj 
over  a  couimcnsurat«  area  of  sui-li  di^erally  of 
clinraetcr  is  anywhere  belter  understood. 

The  flun'ey  liax  done  more  than  assist  in  th« 
development  of  natural  resources,  audits  work 
is  to  l>e  coaimendctl  for  other  Uian  ecouomic 
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reasons.  The  science  of  geology  lias  peoeirwl 
no  insignificant  contribution  in  these  piiWica- 
tions.  Much  light  lias  bi-cn  Ihrowii  upon 
EOiiii>  iinsultlcKl  pTobleniii;  antl  iT  llii>y  aro  still 
unsettled,  or  if  their  solutions  are  slitl  <Ii!<pi)ted, 
the  contribution  i»  not  less  real,  because  the 
<1at]i  MlTordcd  by  th«  stHte  are  iiwulHcient  htues 
for  positive  conclusions.  Each  formation  of 
the  state  haa  been  careRilIy  ma|)i»ed  ;  its  strati- 
gi'aphiral  relations  determined  :  and  itA  lonaila, 
when  fossils  exist,  fdenlified,  Xmety-four 
neweiwcies  are  dcscritwd  and  &);urcd,  a»  uUo 
are  some  of  the  mote  characteristic  forms  prc- 
vionaly  Itnown. 

Among  the  more  iuiportnut  aud  interesting 
results  are  the  deterininntions  which  have 
been  made  respucUng  the  Bubdivisioiis  of  the 
archaeaa  formalion,  and  those  which  pertain 
to  glacial  geologii'.  Concerning  the  fonucr, 
the  Wiseonsio  geologists  rerognize  thrive  dis- 
tinct groups  of  rocks,  —  the  Laurentian,  Huro- 
nian,  and  Keweenawan.  These  groups,  it  ia 
m&iutaiiicd,  are  not  only  distinct,  but  aeparated 
by  inton-ah  which,  in  point  of  time,  were  of 
no  inconsiderable  duration.  —  intervals  long 
enough  in  each  caxetosllow  profound  changes, 
both  •itratigTBphiciil  and  petrogTsphlcal,  to  lie 
accomplished  duriuR  Ihcir  conliouancc.  The 
evidence  cited  in  supjwrt  of  this  subdivision, 
as  well  as  tJtat  hearing  on  the  distinctness  of 
the  Kowvcuawaii  fiom  the  Potsdam  formntioD 
alfuvtf,  is  of  a  positive  and  perfectly  definite 
character.  The  gi-eatcst  break  is  held  to  occur 
between  the  Laurentiaii  and  llurosian  series. 
The  rocka  of  the  Laurentian  t^crics  are  muuh 
more  highly  ntetamorpho8«d  lliau  those  of  the 
Hnronian  which  overlie  them ;  they  are  in  a 
highly  folded  and  contorted  atate,  while  the 
Iluronian  lOcks  have  snilered  notably  less 
8tratigr&|>hicnl  distortion ;  tho  laminations  of 
the  two  ficricB.  when  seen  in  contact  or  prox- 
imity, are  discond,Tnt ;  the  later  serien  con- 
tainH,  nl  ils  very  base,  material  from  the  older 
highly  mvtauiorphosci]  rocks  :  and  the  relatione 
of  the  two  Hcries  to  pcnelrating  igneous  rocks 
are  such  as  to  emphasize  Ihu  cuiitliisiou  to 
which  the  other  lines  of  evidence  point.  Al- 
together, the  evidence  upon  which  the  subdi- 
vision itt  based  is  strong,  and.  for  the  region 
under  consideration,  is  certainly  convincing. 
The  separation  of  the  Keweenawan  rocks  (Vom 
the  tliiroDian  on  tiie  one  hand,  aud  fixmi  the 
Potsdam  on  the  other,  rests  on  scarcely  less 
poHitivo  grounds.  The  question  as  to  whether 
the  Keweenawan  group  is  to  l>e  classed  as 
Canihrian  or  pre-Cambrian,  ia  one  concerning 
which  Ihcri:  rcuiaius  room  for  doubt.  In  any 
event,  the  imiHtrtant  fact  deve1o]H.'d  is  the  extat- 


et>ce  of  a  distinct  fonuatiou  younger  than  tiia 
I^uronian,  and  tmconrormably  subjacent  to 
the  oiliest  formation  of  the  interior  known 
to  contain  Cambrian  fossils. 

At  the  other  end  of  the  geological  series 
equally  important  advances  have  been  made. 
For  the  stndy  of  qnatemarj-  gPolog_v,  Wiscon- 
sin is  an  Rxwptionally  good  field,  bociuse  of  tJio 
prosimity  of  driftless.  old-drift.,  and  new-drill 
areas.  The  determination  iu  li^74.  of  the 
ninrninic  character  of  the  previously  known 
'  Kctlle  Hangc '  of  eastern  Wisconsin,  ga\'e 
a  new  impetus  to  the  study  of  the  drift 
phenomena.  Kollowing  tlii.ii  imiJortant  deter- 
mination was  the  demonstration  of  the  char- 
acter of  ice-movemeiit  in  a  relatively  level 
region,  as  exvmplilied  by  the  iee  which  occupied 
the  Green-Bay  vailcy.  The  proof  of  the 
lobation  of  the  ice-margin  followed,  and  the 
facts  and  principles  here  llrst  develoixti  have 
been  the  key  to  the  explanation  of  glacial 
phenomena  since  studied  fVom  the  Atlantic 
to  Dakota.  The  determination  of  hitherto 
iirtfEUiipceted  moraines,  and  the  connection  of 
these  with  each  other  and  with  moraines  pre- 
viously known,  but  not  known  to  have  more 
tJinn  bcsl  developments,  ijnickly  followe<l  in 
the  wake  of  the  first  dctermtnationa  in  Wis- 
consin. Another  result,  scarcely  less  slg- 
nifiuant,  was  the  recognition  of  two  clearly 
differentiated  ice-epocha  in  the  glacial  |>eriod, 
separated,  ncconling  to  Professor  Chamberlin, 
by  nu  'interfal  which  may  not  have  been  less 
than  the  time  which  has  «laps«d  since  the  last. 
Although  tlie  existence  of  two  ice-epochs 
Is  not  yet  universally  aiiinLtit«d,  tlie  drift 
phenomenA  of  Wisconsin,  especially  when  ooD- 
aidcrcd  in  connection  with  like  phenomena 
throughout  the  interior,  place  the  hypothesis 
upon  a  substantial  tiasis.  Although  later  in- 
Tcstigutions  have  slightly  mo<lified  the  borders 
of  the  driftlesH  area  as  mnpjwd  by  the  survey, 
the  reality  of  its  cxistcnre  is  beyond  fjtiestion  ; 
and  it  is  just  as  certain  that  between  this  area 
und  that  bounded  by  the  Kettle  Moraine,  which 
marks  the  limit  of  ice  ndviinced  in  the  secoutl 
epoch,  as  interprete<l  by  Professor  Chamberiin, 
there  Is  an  area  covered  with  glacial  dKH, 
which,  as  indicated  by  the  greater  amount  of 
erosion  which  it  has  sutferea.  is  of  much  less 
recent  origin  than  that  within  the  Kcttte 
Moraine. 

The  consideration  of  the  on>-ileposits  of 
south-western  Wisconsin  coostitules  one  of  the 
more  valuable  portions  of  the  reiwrts.  The 
author  accepts  the  general  conclusions  (t>noern- 
tug  the  manner  of  deposiUon  reached  by 
Whitney  some  years  since,  but  works  out  the 
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tbeorv  imicli  more  Jn  detail,  anil  for  the  ftret 
timi'  mnkos  it  complO'tc.  For  this  Iborongh- 
going  treatEDvnt  of  tlie  niitijeRt  hy  tlie  ciiitif 
geologist,  ibe  excellent  topografihlc  niid  geo- 
1(^0  work  of  Mr.  Strong  pn^iiJiwd  llie  way. 

WUcooaia  is  to  Iw  cougrstulntcd  upon  ibc 
sucoesalul  completion  of  a  work  which  in  ho 
manv  other  Htates  baa  had  a  different  Issue. 


NORDBSSKtOLD'S  ARCTIC   INVESTIGA- 
TIONS. 

Whex  Ftaroii  Nordeiiskiold  retired  iii  April, 
1882,  fi-om  the  jirosidcncy  of  the  Itoyal  acad- 
emy of  Hcieiiees  at  Stockholm,  he  took  for  the 
subject  of  his  address  the  story  of  the  Zciii 
brothers.  This  address  was  iiiihlleiicd  in 
Swcdieh  in  188;} ;  and  in  Lhc  snmc  yenr  ho  laid 
before  the  Oongrf^s  dcs  AmcricMiistes.  at  their 
eeRsioD  at  C'opeiihngcii.  three  of  the  enrly  mnps, 
illuatrnti^-c.  a«  he  thought,  of  an  early  ac<|U)iint- 
an«;  with  <!ivi:iilMud.  (posterior  to  the  Ho-called 
NorLhmiiri  discovery  in  tlie  tenth  eenlury.  ami 
earlier  ilmu  the  perioil  of  Columbus.  'Fhesc 
were  ih«  Zt-ni  mii|i  of  t;WO  (liSM?)  :  a  lujipof 
H:f7,  found  in  n  uianiittenpl  of  I'tolemy  nt 
Nancy ;  and  the  DoniB  map  of  the  edition  of 
Ptolemy,  printed  at  Dim  in  H«2.  In  the  Uer- 
ninn  version  of  Nonlennkiold'a  pnperK,  which 
has  recently  appeared  as '  Studien  und  forschun- 
gen, '  wc  have  tbia  same  Zcni  study  in  a  language 
easier  read  by  most  inqnirent.  Thone  wjjo 
believe  in  the  snhManlinl  truth  of  tlic  7'Onl  iiar- 
niUve  will  iind  NordeneUioUl  on  tboir  side. 
Me  idcnlifius  the  Frislarid  of  ihe  story  with  the 
FuTue  UlamlB.  makes  the  Zcni  to  have  renehed 
Greenland,  and  identifkos  the  K-stolilund  and 
Orogeo  of  the  Knsltind  llshcnnan  with  our 
American  eoa«t  from  Newfoundland  south. 

Tbe  boUnicfll  portion  of  the  book  bui»  been 
contiihtited  by  three  writem,  —  Nalhor»t,  Kjell- 
maii.  and  Wittrock,  —  who  treat  reapeclively  of 
the  former  totanteal  geo^raphv  of  high  lati- 
tudctf  Ufi  indicated  by  the  I'esultA  of  polftr  re- 
acarcb.  the  biology  of  the  arctic  flora,  and  the 
vegetable  life  of  the  naked  snow  and  ice.  All 
of  these  articles  arc  remarkably  free  from  tech- 
nicality, and  form  pleasant  and  instrnetive 
reading,  the  last  being  especially  valnablo  be- 
cause of  its  full  icfcreuccti  to  the  literature  of 
Ihe  subject. 

KoBsU  collections  made  from  time  to  time  in 
the  arctic  region,  and,  for  the  most  part, 
elaborated   by  Ueeri  when  compared  among 
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themselves,  and  with  similar  oollectioDs  from 
Etimpe,  show  a  remarkable  uniformity  in  the 
early  flora  of  the  entire  northern  |)art  of  the 
world,  until,  scattered  and  driven  snuthirard 
along  numerous  ]ino»  of  migration,  it  has  left  its 
dcecenduuts  mainly  on  the  euslcrn  Bi<ics  of  tbe 
two  gix-ut  eonlinfnlii.  as  fit.  Gray  has  already 
shown  in  his  history  of  Seijiioiii. 

For  the  most  part,  the  present  arctic  flora  is 
composed  of  the  descendants  of  tcrtuiry  alpine 
aiNii-ies,  which,  wandering  from  tlieir  original 
homes.  —  the  Alps,  the  mountains  of  Greeiihmd 
and  Scandinavia,  tbe  Cnucasus,  and  the  vVlUu 
and  Itocky  mountains, —  were  driven  buck,  at 
tbe  end  of  the  glacial  period,  to  high  elevations, 
or  into  the  ciiTumpolar  region,  by  the  warmer 
climate  which  succeeded.  Tiieoollectlonsmade 
by  the  roturniofi;  Vega  party  nt  Mogi,  \a  Japant 
arc  interesting  because  they  indicate  a  certaio, 
though  relatively  slight,  reduction  In  tempei'a- 
ture  in  that  part  of  Asia  enrresiMinding  to  the 
glaciatlon  of  America  and  Kurupe,  though,  as 
is  well  known,  no  traces  of  inland  ice  occur 
there. 

The  nrctic  flora  of  to-day  is  a  mo-^t  iutcrvst- 
ing  subject  for  study.  While  the  OLt.-nn,  at  a 
short  distance  from  shore.  su])^K>rls  n  growUi  of 
giant  kelps  and  dark  Floridene.  which  maotfeM 
oontintied  activity  the  year  through,  vegetating 
In  the  short  summer,  and  pushing  their  re|>ro- 
duclivo  processes  during  the  long  winter  nigbt, 
the  land-plants  are  all  pygmica,  apparently  leas 
because  they  cannot  endure  the  intense  cold  of 
winter,  than  beeauae  tlieydo  not  oiij<\v  »ui)U'-ienl 
warmth  in  sumuicr  to  assimilate  cnuu^h  organic 
matter  for  any  considerable  growth. 

In  a  region  where  the  average  daily  temper- 
ature for  the  Ivii&l  cold  month  of  summer  is  bui 
a  few  degrees  above  the  freezing- [Kunt.  and 
where  vegetation  is  praelicnlly  limited  tu  about 
two  months  of  even  tiiis  slight  warmth,  iotereal- 
iiig  adaptations  are  met  with  on  every  hand. 
Auunsls  are  as  goo<l  as  unknown,  the  season 
proving  too  short  for  tbe  dcvelopiueut  of  their 
vegetative  organs,  and  the  8ubse*]uent  matuni* 
tion  of  fhiit.  The  entire  flora  is  practically 
biennial  or  perennial ;  the  plants  rapidly  push- 
ing into  bloom,  like  our  spring  flora,  with  the 
flrst  abatement  of  the  cold  of  winti-r,  yet,  an* 
like  tbe  latter,  barely  fruiting,  and  elalioraCing 
muti'riul  for  the  next  year's  tluwer^  before  the 
short  summer  is  succeeded  by  another  winter. 
Indeed,  the  season  is  too  short  for  the  majority 
of  even  these  precocious  and  hai-dy  plants, 
many  of  which  are  forced  to  rely  ou  vegetative 
reproduction  except  iu  the  most  favored  situa- 
tions, while  nearly  all  are  caught  in  tb«  midtt 
of  flowering  by  the  cold  of  antumni  whicfa 
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blighta  them  aa  a  sudden  frost  nipa  the  tAtkter 
exotica  oTour  gardeus. 

Y«t,  dcwpite  the  desolation  of  the  Innd  in  all 
SAve  the  most  congenial  looalitice,  and  the  dif- 
flcnlty  vrich  which  the  plantn  growing;  in  thcne 
perform  tlioir  necewarj"  ftinctions.  even  the 
bnrc  ice  and  aoow  arc  not  without  tticir  life, 
no  lens  than  forty-two  Birct-it-s  or  WL'll-m&rlti-'tl 
vRrielies  of  iec  and  Know  plants  Wing  now 
known.  As  might  be  inferred  from  thoir  habi- 
tat, these  are  mainly  algui'.  though  llm  ulga- 
tikp  protoDemala,  of  seveml  mouses  are  futiuil. 
and  the  occurrence  of  putrefiiotion  to  a  slight 
extent  argues  thu  presence  of  haclcria.  The 
essential  characters  of  this  flora,  arc.  in  brief, 
thnt  it  eonaislB  almost  esduKively  of  wattT- 
plants  of  Ion-  oi^&nization.  propagating  them- 
selves chiefly  hy  nou-sexual  processes.  These 
plauts  are  all  mic-ruycoiMO  ;  yet,  as  they  arc  for 
the  nioet  part  brightly  colored,  cbaractcrii>tie 
tinls  —  red,  brownisli-purple,  and  gi-een — are 
often  given  to  extensive  areas  of  «nonr  nml  ico 
by  the  myriads  of  these  minute  beings  which 
occur  together. 

Under  the  tillc  *  Insect-life  in  arctic  lands,' 
Dr.  Cfarielophor  Aitrivillius  gives  an  account 
of  the  expeditions  which  have  enriched  our 
knowledge  of  arclie  insects,  of  the  number  of 
species  of  C-ikcb  order  of  insects  collected,  and 
of  the  littTatiirc  of  the  subject.  He  explains 
that  the  uniformity  of  tlii'  Jirctit;  fauna  becomes 
more  striking  a»  the  uorlh  pole  is  appmaclied, 
but  that  three  aubillvisions  are  rceo^ni/.able : 
these  he  terms  the  ScanduiavJan  urotlc,  the 
Aaialie  areUe,  and  the  Americau  arctic  regions. 
A  brief  notice  of  the  influence  of  the  retreat- 
ing glaci&l  sheet,  in  the  past,  in  leaving  colonies 
of  areiie  insects  on  mountains, —  of  which 
Mount  WaaliingtoQ,  N.H.,  is  especially  men- 
tioned.—  is  followed  by  a  diacufision  of  the 
dilference  in  relative  proportion  of  8]H-eies  of 
the  ditfcrent  orders  of  insects  in  nrclic  and 
temperate  lands,  and  the  causes  of  thia  unequal 
distribiilion.  Insect  nietnmorphosea  are  stated 
to  take  longer  time  in  orctte  than  in  temper- 
ate lands ;  Ocneis  Hore  requiring  two  yearn  to 
eotaplete  its  changes,  passing  from  6ve  to  six 
weeks  w  a  subterranean  pupa.  The  co-ordi- 
nate dcvclopioentof  plants  und  insects  in  geo- 
logical time,  especially  the  convspondeiice  in 
the  development  of  suctorial  monlh-parla  of 
insects  and  of  flowers  nitb  eouccaled  or  not 
easily  accctMiblv  honey,  ts  outlined;  and  the 
relatlonahip  of  the  diatributiou  of  arctic  insects 
to  the  arctic  flora  ia  illustrated  by  a  tabulajr 
synopsis  of  the  nature  of  the  flowers,  and 
the  distribution  of  different  arctic  plants. 
This  syaopeia  ehowe  that  ancmopbiloufi  dowers 


diminish  in  number  toward  the  norUii  and 
that  the  flowers  fertilized  by  flies,  bees,  and 
I-epidoptera,  hear  nearly  direct  relationship  to 
the  dipterous,  hymeooptorous,  and  Icpidoptcr- 
ous  fauna  of  each  region.  .\  few  flowers, 
however,  which  are  fertilijied  by  bees  farther 
MUth,  are  aelf-fertilixcd  in  the  arctic  regions  ; 
siicli  are  tiit-  tlowcra  of  Ihc  two  sjieeies  of 
I'edicularis  found  in  Spitzbergen,  where  care- 
fn\  search  hoa  failed  to  discoTer  humblc-beea. 
The  author  u»c.<  this  peculiarity  of  I'edicularis 
to  show  the  inapplicability  of  L)arwin'.i  theory 
that  the  detcrioriation  of  apecica  by  self-fer- 
tilization is  an  explooatJou  of  the  origin  of 
cross-fertilization  by  insects.  Dr.  Aurivitlius 
shows,  furlhcr,  that  the  colors  of  arctic  flowers 
tend  to  confirm  what  is  known  of  tlie  color- 
sense  of  the  insect*  that  visit  them. 

H.  Hildcbrand  devotes  nearly  one  hundred 
pages  to  a  discussion  of  our  knowledge  of  the 
art  of  the  lower  races  of  savage  people,  espe- 
cially of  tlie  Ctuikcht,  Ksklmo,  Bushmen,  .\us- 
traliims,  McUtncsians,  and  the  [icoplc  of  the 
stone  ago  in  western  and  northern  Europe. 
He  puts  awdo  conaiderations  based  on  physical 
or  lingai^tio  features,  and  discusses  merely  the 
ncethctic  relations  of  tlio  different  peo|)ic  as 
evidenced  by  their  more  or  le!»  artistic  priHluc- 
tiouR.  From  this  point  of  view,  the  people  of 
Chukchi  race.  sUtdict)  by  Uic  Vega  (wrty,  are 
closely  assimilated  to  the  Ksktmo;  moi'eso.  In- 
deed, than  the  pure  race  oharncteristics  would 
justify :  for  it  inu6t  not  be  furgutten  that  the 
iMJue-carvings  and  picltirea  of  llie  no-called 
'sedentary  Chukchi'  are  mere  copies  bor- 
rowed from  the  ait  of  the  K^kimo.  to  wboae 
mode  of  life  the  losit  of  their  deer  has  driven 
a  portion  of  a  dllTerent  people,  whose  normal 
development  and  culture  away  from  tin-  coast 
shows  little  or  nothing  of  such  art-work. 
Their  stage  of  ethnic  development  is,  however, 
much  the  siiiDe-  The  peculiarities  of  tJie  art 
of  people  in  this  stage,  whellier  exhibited  by 
the  ijiiaternaiy  specimens  f^m  tbe  cavvs  <^ 
IVrigord,  or  those  of  the  present  day  Tram 
Bering  Strait,  are  (o  be  aacril>ed  to  common 
features  of  aesthetic  evolution  in  tlie  luiud  of 
man,  of  which  the  rude  pictures  drawn  by 
civili}:od  children  offer  at  once  a  rominisceDCC 
and  an  example. 

In  an  niticle  which  covers  ninety-four  pages, 
Nordvnskiuld  bimeielf  considers  the  gcoIogicAl 
significancw  of  the  vosmicat  matcdal  which 
falU  u])on  the  earth's  surface.  Th<?  nebular 
byi>othc8is  of  Kant  and  Laplace  is  briefly 
outlined,  and  the  argninents  in  favor  of  the 
existence  of  matter  in  the  form  of  ether 
arc  advanced.     The  author  believes  that  the 
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original  etlionrortn  niaas  uf  our  aolor  ^jvteni 
condcuBed  to  cosiiiicrI  olouds ;  the  solid  par- 
ticles Rggrcgatcd.  forming  large  rotating  boclicd 
lilec  tlie  cartli,  vrhich  coiiLintie  to  cnlftrge  by  tlie 
nttdltioii  of  cosniicHl  iiinlorinl  fVom  wittiouc. 
It  is  rlitiin^d  thnt  msny  tnpt«oTit«s  nro  simplj 
aggregations  of  mnt^roic  diiat ;  and  numcrfius 
examples  of  the  pi-ecipitaiion  of  siicfa  matter 
lire  doBOrihpil.  Ttio  >iiiggo«tion  thnt  criiptlvo 
rockft  may  lie  derived  from  ncaimulations  of 
tbiB  kind  is  of  special  inteitiiL,  since  by  some 
uiithora  tnctcoric  and  cmptti'e  rocks  arc  t^iuiscd 
togi'tbor. 


NOTHS  AKD  SEWS. 

1»  (jwaklng  of  tltc  beneSl  to  be  eijieeted  from 
the  large  telescope  now  btiltdlng,  I'rofi'wor  A«ii)>h 
Hull  reeontly  inid  Hint  wi'  oiiiaL  not  commit  tli« 
■Mtninion  r<ri\>r  of  ej:,]\wl\u^  luff  much  fram  lh«  OM  of 
■uch  intlriiineDU.  Mejuurwl  by  tlie  ralative  unounl 
of  light  jrikttivrcl,  thn  Kain  accnis  sreat;  but,  w1i«ii  ve 
paM  from  a  flfi«cn-lndi  ul)>cclfre  lo  one  of  thirtjr 
tncbea  In  illiiii«t«r,  our  i;alu  in  the  vlilblllcy  of  itan 
la  unl;  ons  luid  a  half  miienitudiM.  ll  li  irtii!  thnt 
tbe  Dumber  of  «tars  broiiglil  to  vlrw  hy  the  larger 
g|M*  In  the  Bliell  of  ourf^at  celestial  sphora  li  verf 
grtlt;  but  thc.i  nr«  of  the  faintest  kind,  and  tb«  ttiidr 
of  Ui«s«  Itan  Is  very  laborioo*.  And,  morcorvr,  all 
tbe  obvious  and  etrlklag  dl»co¥eries  of  odironontr 
have  been  made  Iodk  since. 

— Tb«  tiKy-i\M\  annual  meeting  of  tbe  BrItiiJi 
aModatlon,  saya  Saturn,  vill  comnicnce  on  Wcilnca- 
dar,  S«pu  0,  18M,  at  Aberdeen.  TIic  proildcnt-clccl 
la  Sir  I.jrnn  Plajfair.  The  tirp-presiilenis  are  the 
Dake  of  RIchnionil  mirl  (iiirduti,  IW  Kiirl  iif  AIht- 
deen,  tbe  Eari  of  Crawford  and  Bakam>c  Janx^s 
Uatlhnw*,  Frofeitor  Sir  William  TIioiiimiii,  Alexan- 
der Bain.  ll»'  Very  ^b\:  Prin<^lpal  I*)r|p,  I'rof.  W. 
U.  Flower;  genei-a)  treasurer,  Prof.  \.  \V.  William- 
son; scncral  BCcrt.'Ui'lvs,  Capl.  Douglas  Gnllon,  A. 
0.  Vcmon  Ilnrcoiirl ;  sccnoUry,  Prwf.  T.  G.  Bim- 
nvy:  local  •ecrclarle*.  J.  WT.  t-'romblo,  Angus  F»- 
»«-.  PrJ.  Vt.  I'itie;  local  ireaiurers.  John  Ptndlsler, 
Robert  LtiuiHili^ii.  Tht^  tiecliuiial  ulliceni  are  as  ful- 
lowf:  —  A.  MaUiftaaliritl  i%inlj>kyfical '"■imif-1 :  pn»I- 
detil.  Prof.  G.  Chrjstal;  v Ice- jirpsi dents,  Prof.  C. 
MiTi-n,  Prof.  A.  S«Iiu*t^r;  seoretarks,  It.  E,  Uaynes, 
It.  T.  GiazGbrovk,  i'rof.  W.  M.  Ulck*  (recor<l«r}, 
Prof.  W.  Ingram.  H.  Chtmieal  acStnev:  prealdoat. 
Prof.  IT.  K.  Armstrong;  viofr^wesld elite.  Prof.  A. 
C'rum  Urown.  Prof.  H.  McLeod;  secmaries,  Prof, 
P,  Phillip!  Bedsoa  (reconlerj.  H.  D.  DIxoit,  H.  Fore- 
ter  UorliQ',  W.  J.  Simpson.  C.  Gtology :  president. 
Prof.  J.  W.  Judd;  Tlce-pnwldents,  John  Evans,  Pio(. 
W.  C.  WDIlatasoD;  secretariM,  C.  B.  Ue  Banet,  J. 
Uorac,  J.  J.  II.  Teall,  W.  Toplej-  (ri-cerder).  D. 
Biologv:  prrsldimt,  Pru(.  W.  (-'.  Molntoali;  rlce- 
prestdeuls.  Prof.  I.  Baylsy  Ualfour,  Prof.  J.  H.  Bur- 
don  Sanderaon;  secrelarlfts,  W.  Bcape,  .1.  Duncan 
Mattbewi,  Bowatd  Saunders  (recenler],  tl.  Manliall 


Ward.  K.  Omgraphj/:  proldcnt,  LieuL-Ocn.  J.  T. 
Walker;  ric^prMldeoU.  Profesaai  James  Donaldaom 
Juhn  Rae;  secretaries,  J.  8.  Keltie,  J.  S.  C  nallorao, 
£.  O.  lUvi-niWln  (recordsr),  Ro^-.  G.  A.  Smith.  F". 
KeoHomCe  te^ienet  and  xtalUftM  :  presldeot,  Pn><MWC 
Henry  Sidgwick;  Tlc«-prcsld«nts,  Prof.  IL  Adanuob, 
Sir  Ranson  W.  Raw*on ;  secretaries,  D«v.  \V.  Coa- 
ningliara,  Prof.  H.  S.  Foxwell  (recorder),  C.  Me- 
Coinlilv,  M.A.,  J.  P.  Mom.  G.  XeeAonicat  arience.- 
pnrsldenl,  ttcnjamin  nakrr;  vice-presidenta,  Prof. 
W.  C.  Unvln,  Prof.  fi.  C.  Flecmlnc  JenfetD;  mc- 
KUrlea.  A.  T.  Atchlion  (recorder).  P.  O.  Ogllvle.  B. 
R^,  H.  T.  Wodil.  //.  .4  nUro^x'ifotfir '  pr«*ld«at, 
Pranote  Gallon;  vidt-prMidents,  W.  Pengelly,  Prof. 
W.  Turner;  secretaries,  G.  W.  Blozam  (recorder), 
J.  U.  Uar»oii,  Walter  Hurst,  A.  UacQresor.  Tbe 
Bret  general  meeting  will  be  held  on  Wcdoosdar, 
$cjiU  {).  wlieii  Iiurd  Rayletgb  will  rc»tgn  tlie  cbalr, 
ami  Sir  Lyon  Playfair,  president- elect,  will  assune 
the  prvxideiicy,  ind  deliver  an  aililreM.  On  Thunn 
day  erening,  Sept.  ItJ.  there  will  be  a  tairSt;  oa 
Friday  evening,  Sept.  11,  a  dlscourao  by  Prof,  W. 
Gryll*  Ailatna;  on  Monday  eveidnp,  Sept.  14.  a  dla- 
coursaon  *The  great  eepan-btt*in«,'  bj  John  Mnrray, 
director  of  Ibe  Clial1eni;cr  expcdjlloa  cvinmlsnion ; 
oa  Tuc»tlay  cvcnliiit,  Si'pt.  15,  a  noWe.  On  Wedoca- 
ilaf.  SepL  Iff,  the  concludine  gcAcrnI  mcoting  will  be 
held.  The  lecture  lo  workingnien  will  be  u»  tlie 
'Xatuni  of  ex  pi  lit  ions,'  by  Mr.  H.  B.  Dixon. 

—  There  ha«  just  appeared  an  index  to  the  first 
thirty  volnmeB  of  I'lluKtrr's  ArfMv  fiir  die  peaoinnUc 
phffrlolojic,  the  most  Important  physiotogical  p«ilocU- 
cal  of  tbe  world.  Tbo  conuibiitorB  Incluilo  a  l*rg» 
majority  of  tin-  wrll-knnwu  pnitfssional  physlokiglats 
of  nil  coiintrli.'M.  nnd  niinib«r,  altogptlwr,  in  Itic  neigh- 
borhood of  six  hundred.  Mast  of  the  names  arc 
(iennaii,  hut  a  rciuarhable  proportion  are  Knsslaa. 
Atiiong  thoMi  whacc  arlicii>«  arA  most  nniBftroita, 
wo  Riid  W.  Engslmunn,  Heldoobaia,  Bennann, 
Luclifiiiger,  Plluger,  Valentin,  and  Worm-Muller. 
AltliouEli  the  ^rcAte  lias  been  ntiicid  niih  little  snper- 
vision  aa  lo  Ltic  real  merit  of  ihe  pajxTs,  and  containi 
therefore  an  undue  pruporllon  of  Inferior  casays.  It 
iitlll  renia.iiis  Ibe  nioit  Important  single  repository  of 
iDudem  pliysiuluglcal  rvMarcb;  and  th«  Itidsx  wilt  be 
of  constant  value  In  rendering  th«  storM  U  contains 
more  accea*lble.  We  commit,  we  hope,  no  breach  of 
eonlidcncc  ii>  stating  that  tlic  indcjt  isductotbc  welt- 
applied  skill  and  patience  of  an  able  American  phyal- 
»1»Si*t,  who  was  long  associated  with  Professor 
Plluiwr  at  Bonn, 

—  A  botanleal  conBTBtswlll  be  held  dnriugtbe  Ant- 
werp exhibition,  deallnfc  principally  with  tbe  ptonl 
kingdom  of  tbti  Kongo  district.  With  tliU  vlewt  a 
Bulgian  mcunt  ha«  drawn  up  n  list  of  quKstlons,  and 
•ent  tli<!m  to  be  answereil  ai,  ihc  varioiis  ctdllvatlon 
stations  of  tbe  Inlcniatinnal  society. 

—  The  University  of  Nebraska  is  to  have  a  new 
cliemical  laboratory,  which  will  furnish  acconmoda- 
tions  for  eighty  studoote  iu  tbe  getteral  laboratory, 
and  for  tliirly-two  Iu  the  laboratory  for  qualltailve 
analysis,  besides  tecturc-roomsnnd  minor  laboruorlw 
for  quantllailTC  work,  gas  analysis,  and  assaying. 


lENCE, 
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THE  MONTEREY  PINE  AlfD   CiPHESS. 

Botanists  and  tree-lovers  have  a  i>i>ecial 
interest  in  Ciii)r<?9«iis  mncnicari-a  and  Ilnus 
insigiiifi,  on  act-ount  oT  their  verj  roBlricU.il 
native  habiUI.  iiuil  fur  lliL'!r  vnlot?  ns  oinamen* 
IaI  trees.  Tlie  first,  the  Sloiiteirj  cvprcM,  is 
known  in  the  wild  state  only  on  Ibv  ocuucic 
edge  of  thtit  noTnblfi  r(niifrmn9  grove  which 
extends  for  a  few  uiiles  lietnecn  tbe  Bay  of 
Monterey  and  the  narrow  inlet  of  Carmel ; 
pxceiiiing.  liowevcr,  a  ftw  trees  nimilntiy  aii- 
uatc<l,  it  is  enid,  near  Pcscfldci'o,  Tardier  north. 
The  liirge  cyprcBS-trees  of  llie  Monlurey  grove, 
must  pielurL'Btque  in  cbnineter  and  in  |MJHitiou, 
are  only  ft  (loJten  or  two  in  niimher.  'I'hcy  are 
conflned  to  the  rocky  and  wind-bcntcn  head- 
land of  the  immediate  shore.  In  view  of  their 
precHrioiiB  posiUun,  il  wim  fnilifyiiig  to  find, 
at  certain  points,  that  a  goodly  number  of 
thrifty  yonng  tree*  were  successfully  comiict- 
iiig  with  the  pines  for  a  abort  distance  iuland. 
Yet,  hemmed  in  tietwecn  tlio  alowly  oncraach- 
l[ig  ocean  on  one  hand,  and  the  forest  of  pines 
on  the  other,  the  future  of  this  uniqnc  habitat 
is  certainly  prccnriotis.  It^  eoin|ianion,  I^iniia 
iii»ignis,  seems  capable  of  holding  tt4  ground 
if  ltd.  to  nature.  BeBidea  tlils  grove,  in  which 
it  [iredoininates,  the  tree  iiaturnlly  occurs  here 
and  there  for  aome  distance,  pcrbajM  on  all 
the  hills  around  Monterey  Bay.  The  oldest 
and  (iticst  Bi)eciroens  I  hnve  seen  of  it  are  on 
the  eni^tom  side  of  the  little  town,  nccom- 
pnnk-d  by  e<iually  noble  live-ouks  (Qtiercua 
agrlfulia),  and  fortnln;;  that  uiUural  park  — 
now  adorned  by  the  Ifladscaiw-^rdener's  best 
art,  and  kept  ()jil«  in  llie  liiiiHli  of  nil  Knglbh 
nobleman's  ano«itral  home — in  which  stands 
the  noted  IIoU-l  del  Monte. 

It  is  no  |)nrl  of  my  ol>ject  to  cofDoiend  the 
South  Paciflc  railroad  company  for  the  cstab- 
liabrocnt  of  this  attractive  resort.  Its  pro* 
so.jat.-int. 


Joctors  will  doubtless  have  their  reward ;  but, 
considering  the  lavlith  ontlay,  one  would  think 
tliat  a  iteoiiniary  i-eitirn  will  be  a  long  time  in 
coining.  Ititt  I  do  wish  to  conimcud  them  for 
an  incidental  service  lo  botany  and  dendrology 
in  TOndoriiig  this  habitat  of  the  Monterey  ptnc 
and  cypi'vas  reanonably  secure.  With  lai-gc 
and  lilieml  foresight,  this  eomiMny  bought  the 
whole  grove  of  Point  PInos  and  vicinity,  sup- 
plied it  with  water  from  Carmel  River,  atiil  niao 
with  about  eighteen  miles  of  drives,  around  tbe 
pteluresque  bluffs,  among  the  hoary  cypreswa, 
and  through  the  beaiitiinl  forest  in  ^-arious 
directions,  making  of  the  whole  a  park  n|i|)er- 
ittiniiig  to  the  hotel,  and  waichrully  caring  for 
its  preaervation.  The  grove,  fortunately,  all 
l>elonged  to  one  man.  who  inherited  it :  tm  that 
its  ucciulsilion  was  prscticitble.  as  it  wrUiinty 
was  timely ;  for  the  Lives  would  probably  have 
been  very  noon  cut  away  for  lumber  and  fire- 
wood, and  the  ground  cut  up  into  building- lots. 
Lamentable  ns  the  destruction  of  this  grove 
would  have  been,  yet  these  two  trees  wotild  not 
be  lost  to  California.  They  arc  extensively 
planted  everywhere  near  the  coast,  eBpeeially 
in  thu  soutliern  part  of  the  state,  when*  lltey 
blirive  wonderfbilly  and  grow  rapidly,  in  sltna- 
tion»  that  no  other  conircroua  trees  cuuld  well 
abide.  At  Monterey  and  at  -Saa  t'ranaso} 
the  Monterey  pine  ia  most  snccessftilly  used, 
in  the  manner  of  Pinns  maHiitiia  In  France, 
for  the  conversion  of  sand-dunes  into  forest. 
At  Monterey  nuiny  hundreds  of  trees,  taken 
from  the  narsery  at  a  foot  or  two  io  heigbt, 
were  growing  hoiilthfidly  when  planted  upon  a 
aea-beach  of  drifting  sand,  hardly  beyond  the 
reach  of  winter's  spray.  At  San  Francisco 
thi«  tree  has  played  a  cottspicuoas  part  in  the 
eonvcT^iou  of  u  broad  trnet  of  ehifting  Hand, 
which  used  to  How  over  into  the  town,  into  a 
bciLuliftil  park,  already  well  furnished  with 
trees  and  shrubs  in  great  variety,  us  well  as 
with  grassy  slopes  and  lawns,  —  the  just  pride 
of  the  city.      Step  by  step  tbts  verdure  and 
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w«lcoino  «Iirltci-  'm  Q\u-nAlng  ovvr  llio  romalti- 
ing  4and-hilU  louartl  the  oct'Aii.  The  {>iiic  js 
prcci'fleii.  first  hy  ilitr  arniil  rccd-grass  (Am- 
[nopliiU).  Uicii  by  ilie  wiUl  lupiiit-a,  e»|jciiall>' 
by  Ibe  two  6lirul)b_v  ftjKtiea  of  llie  |>tace, — 
tht'  yp^'ow-flowcport  Lnpiniis  arhorciis,  and  the 
gilvcrv-lpavwl  mul  ItUie-flowL-rpd  L.  (*baniis- 
aouis, — which  in  sprtng-ciiue  irc  us  oruu- 
uienuil  H«  tliey  arc  iiftt^fiil. 

These  grotinde  w«pc  most  wisely  aa  well  sx 
Iwsiitinilly  laid  out,  the  favorable  iialiiral  coti- 
dgiiniiion  of  lh(!  ground  preserved  and  accen- 
tiiiitt^'il,  llw  ani[ile  ilrivt-nny*  k-il  nioiig  cnay 
curves  iiround  Ut-<*-pIniitalionB  so  i)hiccd  aa  to 
affoM  very  ncedrnl  slichcr  fCotn  lli«  «fta-wind 
wliit'h  givfji  nil  hic-'lcmoiit  diaracter  to  n  :San 
FraiiaBO)  siittunvr.  1  w9»  sorry  to  sue.  ib&l, 
under  a  new  ndmiiiistratinn  of  this  park,  these 
good  |>ointfl  were  not  apprcciiilerl  a«  thoy  had 
bwn,  ]wrha|w  hecjinac  they  are  not  appre- 
licnttfd.  For  ciinngL>s  hy  no  mi-niiti  the  bt-tler 
were  ia  progre&a:  the  avenues  were  being 
widened  a.nd  8lrai;;hten(?d  to  a  certain  extent, 
»nd  ^ht-Kcr  tut  away,  soerningly  with  the  ob- 
Jf-ct  of  letting  in  the  hnrsh  W(>Bt  wind,  or  of 
facililaiing  TaHt  driving.  Neither  of  tbe)*e 
re»iili»  could  t>c  rently  deMirnlitc. 

Alliiongh  iliene  two  handsome  trees,  the 
Monterey  pine  and  the  Monterey  cyprccit,  are 
KhoUy  unadajjtahle  to  the  Allautic  United 
$iat4-s,  ai  iiiny  he  saiil  of  ahiioat  every  Cali- 
rofDiiiti  conifer,  it  la  pleasant  to  knovr  tlint 
tUey  grow  fairly  well  in  the  warmer  pnrts  of 
Rnglniid,  wliore  they  are  highly  prixeit.  Still 
the  main  hope  of  Ihmr  jKrpt'luily  lia*  respt'cl 
lo  tht-ir  native  S4j1I. 

ThcTe  is  alill  aiiiitbcr  conifennia  lixt-  on  the 
L'aliforninn  eoa:'!  of  equally  limited  range  and 
lincarioua  deetiuy :  namely,  tinue  Torreyaiia 
of  I'an'y.  According  to  Dp.  Parry  ( HV//- 
American Mfientiat ,  \.  37),thi»tree  "  ia confined 
to  •  coaat-linc  of  not  mora  than  four  miles, 
and  extending  teareoly  a  mile  iiilund,"  just 
helow  San  Uiego.  ])r.  I'iirry  makes  Ihe  timely 
anggeaUoD  thai  tliiit  pnrlona  hit  of  ground 
should  be  preserved  by  the  town  of  San  Diego, 
within  the  corjKiratv  liiutls  of  whiuh  it  liea> 

A.    GSAT. 


I.ErT£/tS   TO   THE  EDITOR. 

A  noval  nnow.«ltdo 

Ox  April  a  ami  23  ucciirred  lliir  lii-kvit^i  9iinw-fiill 
known  At  this  iilave.  Tliurv  wns  but  llulu  niiid.  The 
tenigierature  wa*  so  nitW  ihiii  IIh-  lljki-*  wert-  ati-^hlly 
tnolsi  HI  itieyf^ll,  anil  hei)r(>]ulli<>nxl  firmly  l*-f<-Mi«r. 
TiiPDiiownnRquileiHinHix  At  first,  luu  r)i|ii<)l>- -cLtled, 
and  l)i'i-nnii'Ri<iii9Hl<*lconi|>HCi.    on  iiiiriPilro"f9  aixl 

oil  BH-|-|i  llllllRlnl  riittfl,  MH)W.>lllIr^  n(  lliP  comtlhUI 
»')«  weic  (iviiiU'iil ;  but,  on  lUiiii-k-il  ir-iU  of  in-xlrr- 
at«  bIui  e.  \  ii>'Uc«il  thut  the  nnuur  wus  iti'wiy  moving 
duwiiwuriN  Bomt'wIiM  libu  a  glHrl«r.  Tlw  Lhickii>.-M 
of  llie  Bhuw  aflt-r  t^eitiliig  wat  Hl>>>iit  len  Int'lm  ;  juiil 
Its  raU'  ol  inoiiut)  downward  varleil  fn-m  our  inch 
to  two  feci  per  hour,  ai*ci>rd]ii|(  Ui  situniioii.  At  tl)« 
vavri  it  Wilt  li'^ttiiwHrtt  likv  n  1>Ih«Iic  iiin.-»,  ki><I  liiiiig 
ill  biY>aiJ  >li«eti  in  ()i<-  air  until  liruakini;  i>y  il*  nwii 
wfi^liL  I  huvu  itfii-ii  *vHi  till'  suiiie  Itiiiis.  I»il  iifwr 
otj  lu  Xvfit:  a  Bcalo.  Tn  uiit-  cn>i>,  on  tlie  nnrth  li'lt-  of 
a  liuililiiiK.  the  iimw-theei  t«iaine<l  the  i-iirre  trlitcb 
it  look  >a  it  iNMWil  ihu  Kd^K  ill  lliu  ruof.  It  lltns  Wnt 
iiiHHI'd  si>  a«  tu  iicurly  l<'u<.'li  lln-  buiUliiig  four  leel 
bciliiw  the  roriilci?.  Mt'iu-nn-il  ntmin  iIic  t^iirve,  the 
Bu^-jH^nilvil  }wrii(>n  wiu  nhuut  fivi-  aiiil  a  liaif  fpM 
loiiic,  which  ciTtaitily  nhon-*  cniiHiili-ritlili-  lenxcity  of 
Uii'  Minir-nlirel,  ci>nniili-rliii;  llini  ii.  Imil  fallen  within 
thirty-six  hmirs,  ninl  tliul  ilie  ti'iiii.ioi-at<ii>;  whs  Bucb 
UihI  tli^r«  vvai  a  c»nrtiiiil  ilrlpof  H'I)1<^^  fruni  ihu  nlx' 
of  the  siimw.  It  &li>>iilil  I'o  iioti-d.  tli^t,  at  ilio  last,  Uic 
who))!  miivB — bi'th  tlie  fln^|)i'ii>ti-d  |ii>itl'iii  and  that 
on  the  ntof — went  down  In  a  hudy.  wiih  no  brralu 
atiywhi-rv.  U,  11.  Stuice. 

A  paiaaltic  leech. 

In  the  Biimmer  ot  Wl,  at  Furl  Rrliljrer,  Wynnilnf^ 
wlidf  |>xitakiti|>  111  lli«  lit»|>itnlily  uf  my  f'Wtid  l>r. 
J.  Vkii  A.  i'urler.  H  MiMhiin-'  Iiiihan  lirouiilit  to  tli« 
hoiis>>  ft  llth  lo  ti"  »(-rvc>il  for  ilie  laMe.  It  wis  i'au;;ht 
III  the  iiplKhtHtrlii;;  Bti«iaiii.  Ltlnok'*  Fork  uf  Un^-ji 
Klvpr,  ami  wa>>  knowu  in  tliv  hicAliiy  m  ihe  'Ili-la' 
(Ui1a?l.  or  wtiUUiah.  1  iii»dc  it  vtit  lo  Ik  tht-  bo- 
calk'J  (.'oloriidii  {tike,  I>l3'eh<>chllui>  l>i<^iii-.  Il  »«« 
upwarOi  of  two  (in-t  tii  ki<gih.  Aly  atii-niiim  wa« 
dErvL'iL-iI  to  it  by  J)f'.  Curiei'.  wbin  IuIihiiiinI  iii«  iliai 
the  tlah  KaB  liiililo  i.ii'  he  liifi'Sieil  with  levciie,  lit  iti* 
uiuiith.  Ou  ciajultihig  rU«  sjiri'lmeii,  I  itrin-ivd  a 
(lueen  Iccclma  >iitiJ«iidutl  to  liiir  tidri'  of  \h<c  tongue 
hf  ilii-if  li^rmliial  tuilii-r.  On  divtiirbiiiicr,  tln-y  l>«. 
raiiK'  vt'ry  llv<-ly,  cliiigiiit;  ij);1i>ly  «>  llivlr  jHwiilvti, 
allrni^ilrlir  rlongutiii;:  ami  •horli'itliii;.  anil  i<r<ijfrl  Ing 
ami  reiracling.  llie  hcii<l  rxin'iiiicy  In  the  ii-iiui  num. 
itrr  of  their  alllcD.  Thry  it|>|ii-ari'il  «t  a  trHiiiliircitl 
libihiBli  hue.  with  «<i;lit  I<iiit:ihi>lina1.  ri|ui,tl9L»jit, 
ran-aleiuia  (■•■loivd  Bin|ieii.  in  Die  •.tHiirftiioil  Btat* 
iJiev  wervfiTim  iin  iiii'h  t>i  mi  int'li  mid  n  i|nail>'r  Ioiik 
hy  I»M  th.-kii  hAlf  All  hK:h  bniad.  plli|>it<-.>l.  nn'l  wlih 
ihc  ttcad  rxtrniilty  nitlirr  ahnipily  i<iirri'Wi.-d  aiid 
uiarv  or  Ic>s  pr'-lonKcd.  EI-'USAt^d.  they  were  up  to 
twi>«n>I  H  ImH  IiicIki  I>;  hImui  i)i>«-ttilr4l  c(  nn  incb 
al  llie  broadest  pari.  and.  ub  repr^u-nted  In  iliv  lu^ts.in- 
liatiylii;;  Iluuie.  Hhltli  i)  of  llir?  ii.itural  Biir,  M»rfl 
larlnbly  cyiindro-clavale.  ilik-kiit  licUlrid.  and  ia|N>|w 
lug  forwanl.  aiid  iitort-  or  leu  e«ii»lili'lrd  at  ilider- 
«ut  pi/Liit*.  Th<>  vauUaI  Ftiukcr,  by  nhi-:ii  the  It^ocli 
tiftlitly  julhi-red  In  li«  p(i>itii>n,  win  of  Ihn  ii^ual 
cin^iilar  furiii  ntid  iiro[i(>rt lonii.  AfUT  n.<iii'iviii|(  ibe 
tuiiiiui*  uf  llie  li»ti,  aiid  U>iii;;  il  In  n  dlnii  nf  water, 
ill  111*'  ctiLin-u  iif  iiti  hiiur  ilit*  kerlica  tohiniaiiiy 
ii«t»i:h«d  UiiiMi»4'lvea,  and  uiuruil  nUiut,  ot  ciuiifc  in 
the  hutluui  vl  the  Jbh-    The  Inlvgunivul  la  suivuili, 
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Uiln,  and  iraiwparent.  Mtbat  lti«  ubtet  orijans  with- 
in were  vhlble  through  il-  Tbera  weM  no  eye-ftiK>U. 
The  inoulh,  wben  expanded,  sppeaured  u  an  uvuld 
sucker,  with  tba  orifice  sirnicwnat  dlkinond-sliaiied; 
iDd  it  vrw  neilLor  jirnicd  with  leeth.  iter  pi-uvldwl 
with  a  probotci*.  Ttar!  oi^o|.liiij;^ti  is  narrow,  ttod 
operiB  liilo  A  CApaclvuit  ■luiiiM'h.  wbiifh  ri>rin>  Un  or 
ef«*«ii  horlxiiatal  ilUcoiii  it;ifculei>,  whivli  wsiv  fillsd 
will)  &  blAckleL-browii  lt(|iiiit.  a|i)mreiitljr  blood.  Tb« 
aiouach  Is  »utrounded  by  li^lic  tuiiuous, 
gland-lik« i<rgiui«,  whicb  exi«iiJ  ihe«ollr« 
nogtli  of  th«  bndv,  and  glv<j  riw  to  Ihe 
oolftred  ttripp*  m-^il  through  the  »kln. 
These  organ*  are  roinp(i««d  of  numoroii* 
pyrirnnn  afini,  nnd  »pprir  lilcc  TSCcmnH 
liliutiln,  but  ilicir  nnlurc  I  did  itol  deter- 
mine. TIi«  npM^lmeiii  w«re  pr^aerrfd  In 
alcboboJ  with  the  riew  ot  furtlier  liivestl- 
sallon,  but  the;  havo  aofieneil  to  such  » 
decree  ibut  tbe  exaRilnalloQ  haa  proved 
un»ali»factt>rj.       From    ihc   conapicuoui 

{;lai)d-llkc  orguis  and  the  Uabit  of  tb« 
each.  I  projMftc  to  nam>i]  il  Adnnobdclta 
orheAn. 

Ill  thA  utiiniai'li  of  Oil!  iitnie  [i*ti  there 
w«re  aoRit!  little  taiM!- worms,  wliicli  I  sup- 
pose Ui  be  the  Toeuiu  torul<i6ii.  i-rli;ltinl)y 
drscrlb«d  frota  EuropekiitpL-i-n 
riscua  and  other  speokH  <>f 
family.  The  wonni  inen  whii- .  :.U^.,,:i.. 
cotnprewpd  cylindrical,  and  from  thrrr  t<i 
six  inrhrci  )oni;.  Tha  head  it  oval,  with- 
out rmtriim  or  booki,  aiid  with  fuurcuui- 
diatant,  tplierical,  linni«ned  bothiia.  Th« 
n««k  Ifl  itarroved  and  moderately  ions. 
Tlie  l>i>dr  wld«iiB  lo  the  posterior  fourth, 
and  ibon  gradually  narrows.  The  Momenta  are  older 
than  long,  and  not  prominent.  The  ^eneratlrc  aper- 
tures arc  inarsinal,  with  th«  pones  prujei:tlng ;  diame- 
t4^r  of  the  head,  one-third  of  a  line;  (;roatest  breadth 
of  l]iQ  body,  tliru^-fuiirUis  of  a  line. 

JO!>EI>il  Lkiov. 

Mortality  experience  of  Ufe-iiianrauoe  corn- 
pan  i«s. 

That  tiaur«>  hair«  a  grfnt  CApiicliy  (nr  lyin^,  and 
that  nnthhig  neodt  closer  wnicbliii;  than  mt  lirKunieuL 
baii'd  on  lUtiatici,  are  facts  which  dukUi  to  h«  well 
iiuprrMed  oti  everybotly'a  mliid.  On  alinoel  erer; 
subject  of  iiubJlc  importance,  —  polEtlca,  flnaiice, 
economic  policy,  social  science,  — on«  is  eantlnuallf 
solicited  to  lielieve  In  this  or  that  doctrine  because 
sUtJslica  '  prov^  '  il  lo  be  true.  Ami  h  UrgH  part  of 
the  error  that  prevails  on  msny  of  Uhmut  fiibjnct* — 
notably,  on  the  juration  of  free  trade  and  protection 
—  is  due.  on  the  one  baud,  lo  tbe  reckks*  "Ay  iu 
a-blcli  stalUiics  are  handled  by  vrlurs,  and,  on  the 
other.  CO  Ihe  alMence  among  tbeir  readers  of  s  whole- 
some sus|iiL'ii)iL  of  itatlstlcat  arinitnents,  and  of  the 
abidlni;  eanseiousness  that  statlsiirs  do  not  always 
mean  what  lliej  eceni  at  flrsl  sight  to  f nj. 

Such  b«in(!  Uio  case,  it  is  n  pity  that  I'rofcssor 
Nemcomb  —  than  whom  surely  no  one  Is  mope  free 
from  tbe  mental  defeclJi  to  which  these  errors  are 
iiiually  due  — should  hare  made  so  many  slips  In  a 
recent  article  In  Science  on  mortalUy  *Ia1IsI1oi.  One 
cannot  help  asking  irbeilier  Homer  s  nods  cotne,  Uke 
mi*forloues,  manjr  at  a  time. 

A  curious  lo^cal  slip  occnr«  in  Ihn  puutAgo  ntlat- 
ing  to  tint  influanoe  of  on-npnlioTi  ii[M)n  mortnlily. 
"Dow  Utile  mere oCGUimt ion  ba»  lodo  with  ciabilily. 
is  shown  by  tlie  fact,  tliat.  wlitle  bankers  and  ca^tal- 


lata  MiDer  one-foartli  lets,  brokers,  specuUton,  and 
operators  iuJTert<*elTeperccntniore,Uiau  the  tabular 
monaliiy."  In  oUier  irordi.  from  tbe  fact  iluU  In 
two  oGcupatloits  seemingly  venr  slmlbu'  the  rates  of 
mortality  are  widely  different,  taa  Inference  is  drawn 
that  occupation  has  little  or  nothing  to  do  wltlt  the 
matter.  Obrlotisly,  tiic  tnie  lnfer«>noir  is.  that  ollher 
the  sutistics  am  Inadequate  l<>  the  making  of  tbe 
cotuparlson  in  i|ue3iion,orit)altlieoccui>ait<insw1ii«b 
aeemed  to  be  similar  arv  really  widely  different.  If 
we  are  sure  tbe  occupations  are  prnctkally  alike,  we 
muai  conclude  thai  the  siatiillcs  -irt-  ln>iifEclent,  or 
9UbJe(!t  to  a  Uas :  If  wv  are  sore  that  ilie  s[aii*lles  are 
Biifncleot  and  Impartial,  ne  must  conclude  that  some 
ImnoriantdlfTcrcni^lsiobefound  In  the  occupations; 
nml,  in  point  of  fact,  there  Is  a  rrry  striking:  difference 
bclwn'ji  Uii^  ealliiii;  of  an  oftpratnr  iu  stook*  and  (hat 
of  a  l»|{itiinati>  banker  or  tuund  cnpitallit. 

In  lh«  Mune  paragraph  we  ure  trdd  that  travelllos- 
a};i!!nts  have  the  K^f^^^l  viHhilliy  of  all.  This  U 
somewliat  surprisiue ;  hut  the  fact  Is  deprived  of  all 
etgulflcauce  wfaen  one  tlnds.  on  turning  to  the  tables, 
that  the  totAl  numbdr  if  deaths  In  this  class  was  only 
••Ight  So  with  re^^l  lo  the  excetelve  mortality  nf 
the  yoiinyt-r  rUf  Tiie  whole  number  of  drailis  be- 
i.wii.n  Ihc  age*  of  mven  snd  twenty  U  fi)ri  y-«?vcn, 
iia  Profci.sor  Xewcomb  mentions,  while  the  Ameri- 
can table  wouid  make  it  thlrlj-Lhrve.  An  ou'regate 
excesA  of  fouiteen  deaths  Is  too  slender  a  basis  to  reit 
any  inference  upon,  and  fs  not  so  sarprlslnc  as  to 
render  an  eipLinntlon  absolutely  DeceMary.  It  hap- 
pen*, however,  that  It  is  In  a  great  tneuaro explained 
by  the  fact  that  |as  polnlcd  ont  In  the  text  occom- 
pan)-in$  tho  islilcs)  alinoit  the  entire  cxccm  occun 
Amon^  the  livT*  insured  under  term-poUeie* ;  I.e., 
polfcle*  Usui'd  to  extend  over  npaiticular  period  only, 
ami  taken  for  the  purpose  of  covering  ap^ial  risks. 

As  ti)  the  most  Important  point  discussed  l>y  Pro- 
tiissar  Newuouh,  —  whether  Herbert  Spencer,  aitd 
lliose  wbo  sbare  his  *  atiperstltion,'  are  right  la  belier- 
inc  that  the  naoM  active  and  enCerprlslnR  AmerlcviB 
injure  tbeir  liealth.  and  shorten  Itielr  lives,  bv  too 
^reat  devotion  to  business,  —  I  cannot  think  that  these 
mortality  statistics  are  oiiy  ihiiiK  like  n  'nure  teat' 
t'f  the  luestioQ.  The  class  referred  to  is  mixed  up 
with  other  clajeee;  aiid.  unlets  we  e»»  compare  the 
mortalilf  In  this  elasi  with  tbe  murtalliy  iu  tiie  sune 
class  In  Ellwand,  our  Infereoceit  must  be  very  guarded 
indeed.  Morea?cr,  there  aia  msny  ihlnKs  affect 
ing  ealcctiun  — strictucas  of  exaojinailon.  prlrllon 
of  snrTondcr,  popularity  ot  life  Insurance  —  wbi^ 
may  grently  differ  in  the  two  countrieo,  and  largely 
i^llu(^n<■n  tti<'  rwiuK.  1*liu  great  excea*  nf  luortaf- 
Ity  in  till-  <■»!»•.  of  ifnn>|xiilclei,  and  tbe  considei^ 
bl«  ilenciency  in  llie  cn-w  of  paid-up  policies,  shown 
by  tlic  Cuiinectknt  mutual  tables,  are  tuslancea  of 
this  sort  of  phenomenon.    And,  even  if  we  wer«  iu 

Cession  of  a  perfectly  fair  compaiison  with  Eng- 
nen.  It  would  «lill  remain  t.»  consider  wbethttr 
Americans  would  nul.  Iti  lliu  absi-ncr  of  habita  com- 
plnlucd  of,  compnn;  "till  more  favorably  with  Enclisli- 
mcn.  On  thoqticeLion  of  theeffcct  of  overwork,  and 
worry,  and  ambition  to  become  rich,  a  little  bold 
a  pHorl  reasoning  is  likely  to  le«l  lo  a  sounder  resuU 
tfaan  can  be  derived  from  ststlftlca  not  upectally 
dcsi^neil  to  lest  itio  t|uetilon.  It  may  be  remarked, 
as  ihrowing  some  llgh  ton  tbe  matter,  tiiatthcnciuary 
of  Uic  Connecticut  company,  after  obserring  that  b^ 
tween  the  s^s  of  fiftj-slx  and  seventy-live  an  undue 
nniuoriion  of  the  deaths  occur  amons  those  lusured 
for  largv  amounts,  addn.  "Tliete  reiuli*  "uggeet  the 
question  whether  those  who  Insure  for  lar^e  uuonnta 
—  often,  jwrbapa  goiicrally,  men  of  good  Inooioee, 
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and  lUins  w«ll,  but  inrolvril  in  (lie  «arM,  and  bur~ 
cl«n«>d  with  tlir>  n>i}Mn<itbin(i<f*,  of  grvM  bu*in«M 
Oiilrrpriirt —  \n  iiiiirt;  linhli*  tliaij  uitier  men  to 
br«jik  (lowH  anil  iHh  «I  alHiut  lber>I^  latter  ages  "  Tlje 
comimrianii  h«rciiiRllluti-tl  — betw^n  AmerlcAtiswho 
beloiii!  to  thf  cln«8U  to  wtiicb  Ueibi^rt  S|iciicer's  ttric- 
tureaclilefly  nlot,  and  otUer  Aroori*?nirf  —  •(■■fima  mn(^h 
in<W«  llk«I]r  to  Ifftd  lo  nrplliiblerpJinli  thaiiiiciini]>nn- 
ton  betwwn  Anivrlcati*  ami  Rnglinlitm.-ii.         F.  F. 

An  attempt  to  photograph  the  Kolar  oorooa. 

Judging  by  the  lone  "f  Dr.  nutfBinB**  coiniuimlca- 
tlOD  ta  Seitift  for  Mn>  15,  1  Ihink  \w  falls  to  ur- 
dentftnd  k  point  I  pifilcuUrly  emplindlzed  In  mj' 
comiutinimioii  of  April  3;  iinmely.  tbnt  I  wm  not 
orlUdtitsi:  hU  vork,  but  inervtjr  iiBllot:  the  rvsiillR  of 
mr  uwit  jiivi-stlsailons.  I  bava  not,  m  yet.  haA  »n 
opponiiTiIty  ivuxperliQcot  n-lihB reflector  1  bii(,-«htii 
WB  coni>iiter  tlie  greKl«r  riribllliT  of  minute  i>(MnpDn- 
i«ni  fit  bricht  Rtan  In  rvrmcLnra  sui  comparvil  vltb 
reflectore.  it  Aow  not  MVin  evident  bow  chrcmBtlc 
abemtloD  mnA  tntemal  rrfloclion  from  [heauriiiccsof 
a  leu*  can  totally  udHi  it  for  vtotI:.  wbicli,  accord- 
Ingto  Dr.  IIuiieIiio.  is  perfecUy  pusslW"-  f"r  »  rcflcolor. 
[n  Uie  mean,  urne,  an  account  of  lomt'.  rxjierimenti 
which  I  have  recently  tna<li>  wltli  iny  refnctor  way 
be  of  liitereat. 

Dr.  Ilu^glns  «uef;r«ls  Ihal  th(>  ttnrlc  fringe  <j»  ibe 
negative,  which  was  obtaitiM  aruiuiil  llio  ■iiii.  i* 
lantelrdao  lodilfmction  nt  tbi?  inalatitji  of  opotilng 
anJofoainKiny  ubiiiier.  U  iIiIb  w«re  so.  th«  darkau- 
Ing  ihould  esieiiil  fanljest.  xaA  bp  nicitt  markMl  In 
the  dinpciii'ti  imralki  lo  the  line  of  motliin  of  the 
abattvr,  a»<l  aiiouM  be  alinost  nil  In  ibc  itirecUon  at 
light  anictei  to  ibl)  Hue.  A  careful  iiiBpr<:li»ii  of  my 
mulla  sbows  no  »lich  pftect,  th^  nr.'aieal  itarkenlng 
lying  •oinetlmes  In  one  diri>(!iiuti.  and  noiiipilmes  in 
another.  I  thprpfnro  think  ibat  llils  objection,  *l- 
Uioufjli  Iheorclkall)*  ioutitl,  i"  not  of  jtraLlico)  Irnpor- 
tAiiee  with  my  appontita.  The  real  cauw*  whicli 
would  lend  to  pn>ducea<Iark  frliigvai'i^uiid  t1iL>  iim's 
ita»^v  arc  (ourtold,  and  ma^  bv  clauifieil  at  follows: 
(a|  the  anlar  CMiviiia,  ((•)  lti«  atiniMpliuric  reflection, 
{c|  ln«triinienial  (iefe^-lii.  {d\  pholoxniiihic  properties 
of  the  pUw  Iiuhc  lantdjiM  I  inchide  chemical  ro- 
duclioimf  ihe  pnniclt*  of  llie  silver  Ball  contiguous 
tomlucei]  particles  of  metallic  sliver;  also  halo*  pro- 
duced Ijv  insiiftidcni  baeklnp.  and  Invjuilarities  In 
the  dim  lisrlf.  At  llif  ilme  of  n  partial  wilar  oc.li|iae. 
tlieefTiTlof  ibn  i^oruua  ulono  Isrctnovi^d  from  around 
a  portion  of  the  sun's  iinib.  the  other  time  causes 
of  the  darkenlni  reinaiidaiE.  Uy  pbotoemphlng;  \h« 
floa  irhen  Its  disk  in  half  hitlileu  beliind  n  high 
Mighb«1nc  bnilillii»r,  ihu  Hr^l  two  caiiies  alone  of 
Ihs  darkening  arr  n'mnvi-d.  By  paviins  a  mrip  of 
UmA  paper  acroM  ihe  middle  of  the  plate  In  such  a 
potltlon  tliat  the  siui'n  Ima^  shall  fall,  half  on  [L<.- 
IMper.  and  half  on  the  pUt«,  an<l  then,  before  de- 
velopmcnl.  rctnovliic  the  pft.pi*r,  the  Brat  lhr««  cauB«* 
■lone  of  tho  darfconlng  will  Im  rBuioved,  teavlne  the 
fourth.  By  lUese  d^Tir-w  the  i-ffeei  of  each  of  ihwe 
four  raiiseii  liu  been  rifled  out,  and  ihn  rtlatirc  im- 
poTtanrv  of  each  deter  in  inird. 

Dr.  nugglna  claims  that  my  r«»ults  sn^  due  almoat 
wholly  lo  itialniniental  defects,  and  not  l«  nUiio»pheric 
Mfleeilon.  Inthl*  1  lliink  he  is  mistaken.  Tbedaik 
fringe  Is  In  pan  due  to  both  cauiew:  hut,  even  In  the 
clearest  wcalbi^r.  the  pan  <hii^  lo  at musplierlc  redcc- 
tion  Is  still  pniPrihieiit.  lir.  llii^'Kina  »ay*,  "When 
the  sky  is  irr<t  from  rXon-U,  but  while  fmni  a  slrona 
hcattciinsof  ibe  "un's  UrIiI.  the  »un  Is  well  doHned 
up^nn  sMff'>'jr  nil/imn  '  nurtuundlng  of  >lr-Klar«,  but 
■  Tbr  lulle*  arc  tnr  owa- 


williout  anv  indiealion  of  the  corona.  It  ta  only 
when  Ike  stcy  becomes  dear  and  blue  In  oolor  that 
enronal  apjiearaiice*  pres>ent  tliemselvei  with  more  or 
lean  disElni^iEiese."  i  do  mil  know  what  to  make  of 
tills  ataienient;  for  It  ceriaiiily  runs  counter  lo  all 
tital  one  would  naturally  expect,  to  ail  ilsual  experl- 
en«i,  and  to  all  my  photn^rsphic  iv^nlw.  A*  every 
one  knows,  wlipther  tim  ikv  ie  Hoar  or  haxjr,  tbal 
portion  of  it  in  Uie  imincdiate  ^idnlty  of  l]>*  aun  la 
considerably  briKhb-r  ihnn  those  portion*  mnw  r^ 
mote.  To  lesl  the  inatber  photomphlcally,  on  a 
baxy  day  such  aa  lie  ileacribes,  I  took  a  picture  of  tbe 
iun  when  It  waa  balf  hidden  behind  a  high  biilldln^ 
If,  as  lie  claltn>i.  the  dark  friaga  waa  due  sole hr  to 
instniiuenial  defects.  It  ihould  beenaally  well  marked 
all  round  the  scmirlrcular  Imacc  of  the  ran.  If.  on 
the  ollicf  hand,  II  were  due  solely  to  atmoapbcrie 
reflccllon,  the  part  protected  by  the  chimney  thould 
be  entirely  devoid  of  halo.  Oii  jM-elopmenl.  a  Tery 
atroug  luuo  atirroundeil  the  sun's  linage,  going  aa  fair 
round  aa  the  brick  wail.  Here  It  abruptly  ceaaed, 
and  waa  replaced  bv  a  barely  pcrcepilbir  datkenlnc 
along  the  suaiglit  Mdo  of  the  Ima^.     Tbii  liic 


of  bfilliancv  on  approaching  the  sun's  limb  was  T«y 
marked.  This  appearance  can  be  verilled  by  any  on* 
visually  with  a  jilvicv  of  colored  glaaa  It  thrrefofw 
at)[jcan>  eviitrnt  lliat  a  great  [lart  of  tbe  «)rDna>IIIca 
friiii;e  nliown  in  my  [diotOKrapIis  la  due  to  rauaei 
outside  of  the  iDstniutent,  and  liviice  cannot  be  d^ 
miniahed  by  chances  tn  the  latter.  On  the  pl)0t4> 
graptis  taknn  at  die  time  of  the  oolipse,  tlte  Moge 
was  as  strongly  marked  in  front  of  the  moon  as  on 
the  other  siilc  of  the  sun.  It  thcrrfora  appcan  tlul 
tbo  eOcct  of  the  corona  was  imperc^Uble  aa  oon- 
parod  with  the  elFect  of  (he  other  sources  of  lldi^ 
altliouph  the  aimo«pb<-ric  enndiilotia  were  exceptlMi- 
ably  favorable.  On  a  clear  day  the  aimospberle  re- 
flection Is  less  marked  than  on  a  baiy  one,  but  la  still 
always  preseni.  1  liopc  aoon  lo  repeat  the  eiperi- 
mom  wiib  an  Inslnimont  clorcty  rciembling  that  of 
Dr.  HiijEgin*,  nllUougb  Ilic  advaiilni^vi  of  hi*  form  oC 
npnaratus  An  not  si-i-m  vrry  eiiilBiit  to  miu 

Tli«rn  are  one  or  Inu  points  raltetl  In  Dr.  UngKins'a 
article  which  ■lioiilil  be  aii«nerod  here.  As  iialvd  In 
6<:lcarf.  April  17,  all  tbetplatea emploved  w«e  barknl 
villi  aiplialt  varnish.  The  Image  of  the  sun  obUincJ 
through  tbe  Tlol«t  glass  wa*  not  reveraed,  alUiuugb 
there  Is  no  ijiieEtlon  )>iit  that  It  would  bav^  be«i,  aa 
Dr.  lliiitgins  tii^eila.  Iiy  a  lonmr  expoCHnt.  I  did 
not  care  for  n  'different  reanlt,'  and  merely  made 
tbe  statement  a*  one  of  tlie  (at^ts  otifer^rd  under  ibe 
condition*  named.  Dr.  Hugsi"*  objrtii  to  my  rcfcr- 
eneo  to  Dr.  Lohito,  maintaining  'bat  Ms  'publiKb«d 
Malenient  reiuln  diHerentlr.'  But.  in  fact.  Dr.  Ijtb^e 
only  state*,  that,  .tfler  overcoming  certain  dllBeultlea. 
results  were  obtained  wlikb  justlfya  continuation  of 
the  cx|>crlmcnls.  He  dries  not  stale  that  be  consider* 
his  reHiiiti  coronal,  but  meri'Iy  thiit  n  conlinuallon  of 
the  ezpnrimeiits  would  be  dn>irabli\  In  wbleh  atate- 
nn^it  I  ihomuKbly  «|!ree  with  b!m.  As  I  do  noc 
feiil  al  iitierty  to  prini  a  private  leiter,  I  hare  wrltlen 
tu  Dr.  JjoliMt  for  au  exact  cspresslno  of  his  views. 

Vtu.  H.  PirKKume. 

IniUtot*  of  wehnalagf.  Boiton.  Mua. 


A   BRONZE   MEVAlUOiV  PORTHAIT  OP 
J)H.   ASA    GRAY. 

We  preseot  to  oiir  readers  on  tlic  opposite 
pago  n  fnlthfllt  copy  of  the  admirnbto  bronsc 
meilallion,  br  Saint  Gaudens.  of  Prof««eor  Am 
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Gray  of  Harviird  univcrBity,  now  on  exhibi- 
tion at  the  Art  miiHeutn  in  noiiton.  It  is  an 
excellent  likeness  of  our  distinguished  botanist , 
and  n  5eic  spt-ciuien  of  tbc  iirlisl's  j)ccnli«r 
work.  It  b»a  lb«  earnestness  inid  geniality  uT 
expn-sfiiun  wblL-li  tlie  passing  years  seem  to 
impress  mori;  forcibly  upon  Dr.  Gruy's  couii- 
teD&DCe ;  and  the  artist  haa  so  vrroiigbt  the 
etubborii  material  ii8  to  impart  gmce  and  ap- 
parent dozibility  to  the  Uowing  locks.  This 
admirable  work  of  art,  representing,  as  it  does 
In  such  a  thoroughly  artistic  Risnuer,  ouo  of 
tbc  leading  »ciontTfic  men  of  America,  will  be 
worthily  placed  upon  the  walla  of  the  coI1c;j:o 
halls,  nilti  Khich  bis  name  and  fame  will  tie 
forever  associated.  It  is  a  gift  to  the  eollegr 
(Void  eonic  of  tlii:  nit^nils  am)  assodate?  of  tlic 
[irofessor.  vrbo  have  adopted  this  metliod  of 
expreastng  tlH^ir  ifgani  and  axlminition  foi*  his 
character  and  scicntiRc  aotiievemenlti. 


TUB   HONG   SAl   MVN,    OR    THE    RED 
ARROW  CATK. 

OsE  of  the  moat  striking  charatleristitB  of 
for  eastern  architecture  ia  the  singulur  reB|>ect 
paid  to  npproncheH.  The  means,  it  may  be 
Baid,  \s  itcolf  the  end.  It  is  not  so  mucli  what 
you  are  to  reach,  as  bow  you  are  to  reach  it. 
thnt  the  Korean  deeran  important.  The  prac- 
tifX  is  oiie  branch  of  the  all-iHTVading  rore- 
monifll.  To  his  mind  the  dij^nitv  of  an  obj4>ci 
is  best  prtservcd  bj-  rondentig  llic  access  to  it 
imposing.  What  we  see  in  a  neat  of  Chinese 
boxesi,  one  within  the  other,  in  nn  iUiutralton 
of  exactly  the  »ann;  priadple ;  tlic  object  al- 
ways eventually  fonud  iTOiilained  in  the  iiiner- 
tnoBt  is  enhanced  in  value  just  in  proportion 
to  the  dilllculty  of  getting  at  it. 

The  approaches  vary  In  kind  according  to 
the  degree  of  Intimaev  tlicy  bear  to  the  uiain 
building.  First  and  outermost  stands  nhat  is 
called  in  Korean  the  Hong  Sal  Mnn,  or  *  reii 
arrow  gat«.'  This  is  n  (tingulaily  odd  and  strik- 
iogly  unique  structure,  and  to  the  student  it 
derives  still  fiirtlicr  interest  from  being  pure- 
ly tartar.  In  origin  it  is  religions,  or,  moi^ 
exactly,  superstitious:  for  it  dnres  back  to 
the  earliest  spirit-worship,  ^  the  old  mytho- 
logical days,  when  :i  hero  was  a  demigod  and 
■  king  by  ancestry  divine  ;  and  so,  bccanse  of 
his  gunenlogjk',  it  was  erected  as  an  outer  jiortal 
to  his  gates.  For  lu  the  aboriginal  faith,  un- 
changed to  this  day,  the  king  is  the  lineal  de- 
sccudant  of  the  gods,  and  their  represeiilalirc 
and  mediator  to  men.  Xor  did  the  custom  atop 
there.     His  glory  was  reflected  upon  those  who 


curried  out  tils  will.  — the  olticial  class.  Fraia 
bis  mausiun  it  was  copied  for  theirs;  so  that 
now  the  distinctive  mnrk  of  a  magiHtraey  is  tho 
retl  arrow  gate.  Thia  is  »*bal  it  i»  in  Korea. 
But  it  is  ull  the  niurc  interesting  that  its  nc- 
(juaiiilauce  wae  not  iiiado  tlioro.  In  fact,  till 
now,  its  presence  there  was  not  known.  It 
was  In  Japan  thnt  Uiis  curious  stiuctiire  tirst 
came  to  the  uolice  of  the  western  world,  aod 
then  In  connection  with  temples.  It  is  known 
there  by  the  name  of  (on'i,  oomwouly  but 
questionably  trau-ilated  as  *  bird's  rest.' 
Originally  the  portal  to  Shintu  shrines,  it  ithb 
borrowed  by  Ituddhism.  and  now  giiai-ds  imlif- 
ferently  the  approach  to  buildings  of  either  re- 
ligion. In  this  it  differs  entirely  from  the  use 
to  which  it  is  put  in  liorea,  for  there  it  never 
duf>t  service  to  Buddhist  temples.  At  flrat 
tuglii.  tho  reason  is  )iorhap8  not  evident ;  yet 
its  use  iu  the  one  land  explains  coUaterallj  its 
use  in  the  other,  and  |)oints  ton  primitive  idea, 
of  which  both  are  nnluriil  though  dilferent  «p- 
pUcatioufi.  In  Japan,  the  mikado  U  a  son  of 
heaven,  and  head  of  the  Shiut&  fniUi.  which  is 
the  aboriginal  belief;  church  and  state  are  one. 
Buddhism  being  hut  a  later  addition  Co  tho 
rcUgiuus  wvalth  of  the  country  ;  iiud,  by  a  mis- 
taken analog,v  only.  Huddliism  came  lo  make 
use  of  this  gale,  to  which,  iu  truth,  it  was  per- 
fectly alien.  In  Korea,  on  the  other  haml,  tlic 
state  is  all  in  nil.  Instead  of  the  state  merging 
iuto  the  eburch,  the  chiireh  was  swallowed  up, 
at  least  Id  ilsoutwarxl  ex|)rcsBions,hy  the  stale. 
Then,  when  Iliiddhism  came  to  be  ingraltefl  on 
the  country,  there  was  no  excuwe,  sucli  as  ax- 
ietod  in  jA|>an,  to  give  it  wh-at  had  then  c«»«eil 
to  lie  lookc^l  upon  as  peculiarly  religious :  no  it 
(toiitinued  to  be  employed,  aa  before.  enUre^ 
as  a  sign  of  kingly  authority,  and  was  nerer 
converted  into  another  symbol  of  Buddhistic 
show. 

Itfi  form  (lifters  slightly  tVom  that  of  its 
Japanese  counterpart.  It  wants  the  grncvftil 
curves  that  make  thHt  ISO  beautifid  a  structure 
by  itself.  It  lacks  »tso  ttio  ollicr's  diversity  of 
material.  It  is  built  invariably  of  wood,  um] 
ila  cl:ilm  to  attention  ari.sea  ratlier  IVom  n  c«r> 
tain  <|i]aiiil  groiesf|iieiies«  than  floin  any  lu- 
trinsic  beauty.  Two  tail  posts,  slightly  inclined 
to  one  another,  are  crosaed  by  a  thin],  ami 
bound  together  a  short  distance  ahove  tlie 
crossing  by  still  a  fourth.  All  four  arc  per- 
fectly straight.  Starting  from  the  lower,  and 
projecting  beyond  the  upper  tiorizonial  piece, 
is  a  row  of  vertical  beams  of  wood,  spear- 
shaped.  These  are  Llie  arrows  of  the  name. 
In  the  centre  is  a  design  as  singular  to  the  eye 
as  it  is  peculiar  for  its  myatio  meaning ;  two 
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spirals,  coiled  together,  fliling  the  ftrcs  of  a 

circle.  They  an;  enibleuialtc  of  tlie  [)oaitive 
and  nogntivc  «8Bonc»s  of  ('tiineB«  jiluloaopby. 
Above  iJicin  IB  tlic  repre»cntntion  of  tongues  of 
flame.  AH  llii.<*  typilles  llie  powt-r  of  llie  king, 
joined,  sinne  tlie  nation  cspou^M  ttio  moralitj 
of  Conruciiis.  with  a  roveronce  for  the  sage. 
Ab  the  name  implies,  the  whole  in  painted  a 
bright  red.  which,  in  Koren,  is  tlie  kinglj  color. 
Its  height  iR  from  thirty  to  forty  feet. 

rt«  eiLuatioit  is  striking.     It  rises  by  itielf 
in  solitary  gruDdeiir.     It  is  not  coiinect«d  wjtli 


least,  pasaora-by  do  tJio  king  homage.  Kut 
tliis  is  aimply  beaiuHe  the  street  is  the  natural 
approach.  In  the  rural  diatrietd.  where  tiM 
«lnvt  IB  wider,  tho  portal's  span  of  twenty  feet 
can  only  occupy  the  c«otre,  while  the  thorough- 
fare is  ati  much  around  as  under  it.  And  yet 
so  compelling  is  ceremonial  that  no  one  would 
think  of  <.'nt4>nng  savu  beneath  its  arch :  and 
iu  Japan  it  is  oounto't  little  short  of  Micrilege 
by  properly  aupcrstitioua  persons,  on  iLi-ir  way 
to  the  temple  or  the  itbrine,  to  avoid  It  bjr 
goii^  around. 


iliiJiiiinioiiiiiiMi 


niE   KtU  JHMOW   •lATKin   HOREk. 
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^ther  walls  or  buildings.  It  stands  alone  and 
apart.  Nor  has  it  any  particular  position  a.**- 
signod  it.  It  may  stand  n«ar  to,  or  far  fYom, 
the  shrine  or  the  mftgielracy  to  which  it  leads. 
Placed  only  at  a  reapcctfiil  diHtsnec.  it  flillilB 
but  the  one  condition.  —  that  it  shall  face  what 
it  foretells.  It  !»  there  to  direct  the  thought 
OS  much  as  lo  imprese  the  mind.  In  Japan, 
where  certain  mountains  are  saoreJ.  and  wor- 
alitpjied  as  shrines,  it  is  on«n  met  with  tens 
of  niilcit  away  (Vom  what  it  heralds;  alone  in 
the  midst  of  nature,  on  the  top  of  some  high 
mountain  puus,  over  which  lies  the  roud,  and 
from  whose  summit  the  jMlgrim  catches  the 
first  view  of  the  desired  goal,  framed  in  like 
a  picture  between  its  poits.  In  Korea  it  eoiii- 
mottly  spans  the  street ;  so  thnr,  in  so  far  at 


lla  discovery  In  Korea  U  flirther  interesting 
as  supplying  anothnr  presumption,  amounting 
Almost  to  proof,  in  favor  of  the  opLniou  ex- 
pressed by  Mr.  Chamberlain  of  Tokio,  thai  the 
ordinarily  received  meaning  of  ^e  Japanese 
name  for  it,  (oni'(  -birti's  rest '  ),  is  urroneoiis. 
Thifl  is  the  meaning  of  the  Chinese  characters 
by  which  it  is  at  present  expressed.  But 
tiiongh  tliese  are  the  only  direct  and  positive 
evidence  in  the  matter,  thev  are  nevertheless 
l>Hl  prima  faci«  jiroof.  The  Japanese  lan- 
guage existed  before  ever  the  Cliinesc  ideo- 
graphs were  adopted  to  write  it.  and  therefore 
the  ideographs  with  which  any  word  is  now 
written  are  only  evidence  of  what  was  con- 
sidered to  lie  the  meaning  of  that  word  at  the 
time  they  were  adopted.    There  is  alwaj-a  be- 
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bind  iliis  ibe  Jupunesc  dcrivalion  of  lUc  woni, 
whicb.  though  poesible,  of  tourse,  iu  the  w«y 
Uie  characters  express  it,  may  be  jMssible  aliw 
in  another  way,  and  tbnt  other  m»y  tenily  he 
th«  tnio  ODO.  Following  tbii>  L-oiit-su,  Mr. 
Cbnmbcriaia  nnggeeia  that  torii  ie  not  derived 
from  tori  ('a  birtl')  and  i  ('to  l)e  or  rest'), 
but  from  tori  {'\o  jtass  through ')  and  *  ('  to 
Uc').  which  would 
make  it  '  a  place  of 
jmssing  through.' 

To  account  for  sudi 
so  improbable  nuuc  as 
•bird"*  rest,'  it  is  cus- 
louiary  to  instance  the 
well-known  respect  of 
the  Buddhist  religion 
fornnimnli;.  Thei^tc- 
way  U  tborc,  so  it  is 
said,  to  afTord  a  roost- 
ing-pIaCK  for  the  sn- 
ored pigeons  which  fre- 
quent many  of  the 
Japaneae  t  f?  m  pi  e  s . 
But  aa  we  see,  agiiin 
aud  etaphatically,  from 
Korea,  ihfn-  is  no  ori- 
giunl  coiiuoction  be- 
tween Biiddbism  and 
the  torii;  for  the  red 
arrow  gute  hns,  in  the  peniniiiila,  nothing 
whatever  to  do  with  Kuddbist  temples,  and 
ite  name  there  is  simply  cxplanator>-  of  its 
structure.  This  does  not  pre%'ent  birds  roost- 
ing on  it,  as  one  happened  to  do  at  the  mo- 
ment the  ucconipuuyiug  photograph  was  t&ken, 
for  it  must  be  for  them  an  exceedingly  ooiiven* 
icnt  place  to  roost.  Hut  itn  popiilwritj'  in 
Korea  ut  least  suggeeta.  that,  ae  regards  the 
custom  of  the  Jfipanese  pigeons,  the  name 
probably  followed  thi^  fact,  rather  than  the 
fact  a  dedication.  Percivm.  Lowell. 


of  which  are  at  elevations  gi-eatly  above  tbal 
of  Bhie  Hill.  At  the  level  of  Hke's  I'eak, 
the  eyelouic  roialioii  of  the  winds  is  Uardly 
obscrvablL',  the  obacnalory  there  being  above 
the  strata  of  tlie  aLmusphen*  wtioce  circulaiioo 
is  seriously  disturbed  by  passing  storms.  On 
Mount  Washington  the  winds  whirl  around 
almost  ill  a  circlo  about  the  progressing  scomi- 


THE  METEOROLOGICAL  OBSERVATORY 
ON  BLUE  fitLL. 

Tub  meteorological  obdcrvatory  lately  coti- 
structed  by  Mr.  A.  Lawrence  llotch  on  the 
^utDuiIt  of  Hhie  llill.  near  Itoston.  at  an  eleva- 
tion of  BIX  hundred  and  thirly.ftve  foot,  is  now 
in  working  order;  and  two  monthly  bulletins 
have  been  Issued  from  it.  containing  eiimma- 
ries  of  winds  and  weather  for  February  and 
March  of  the  current  year.  The  only  other 
obsenratories  in  this  country,  derated  dis- 
tinctly above  the  surrounding  region,  arc  those 
maintained  by  the  U.S.  signal-ser^'ice  on 
Mount  Washington  and  at  I'ikc's  Peak,  Ijoth 


centre.  At  Blue  Hill  we  may  hope  to  discover 
the  true  circulation  of  the  lower  air,  unaffeoted 
by  the  natural  or  nrliScial  irregularities  of  sur- 
face that  modify  the  reeonls  of  so  many  of  our 
.ligual- service  stations.  The  vnUie  of  obs*r\*a- 
tious  taken  at  moderate  elcvattoos  is  attested 
by  the  increasing  number  of  mountain  ob«Br> 
vatoriea  in  Knroi)e.  Ben  Xeiis  is  the  lateit 
on  the  list,  and  its  records  have  already  afforded 
material  for  sevtTuI  articles  In  2fiaiuTt  and 
other  foreign  jounudo.  Oermnny  has  a  xca- 
tioQ  on  the  Brocken  ;  France,  on  the  Puy  de 
Udme  and  the  Pic  dii  Midi ;  while  Switzeriand 
possosies  several  more.  As  Blue  Bill  has  the 
tirst  private  observatory  of  the  kind  in  this 
country,  wc  shall  look  vrilb  especial  tntemt 
for  the  results  of  studies  baaed  njmn  its  rec> 
ords.  The  aecompanying  flgurc  ia  from  a  pho- 
tograph taken  by  the  observer,  Mr.  W.  P, 
Gerrisb.  The  large  'cold-wave'  flag,  when 
displayed  IVom  the  pole  on  the  tower,  aeoord- 
ing  to  the  aiguiil- service  prcdieltona,  can  be 
seeu  by  a  number  of  vilUgca  around  the  bam 
of  the  bill.  .\n  account  of  the  baikling  was 
read  at  a  recent  meeting  of  the  New-England 
meteorologiuil  society,  and  published  in  the 
December  number  of  the  Amtrican  meieorolo- 
gicai  jcurrtat.  W.  M.  D. 
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AQUATIC  PIAXTS  OF  SAIf  DIEGO. 

I>[nux<)  tbc  wet  upring  of  1884  I  had  an 
excellent  o|>|>(irtuniCy  Ut  note  the  nrjuatic  flora 
of  tttie  vic-iQJtv.  Donbllcss  It  wldoui  rvncbcs 
such  Uixiiriaiite  :  iiiid  in  some  .years,  utriog  to 
the  searcity  of  waUT.  mauy  of  the  plnnts  cer- 
tninly  make  no  oppcarnncc. 

SnrfHci'-wntcr  rwichwl  »ii  excetdiugly  low 
fttai^e  in  l^iiS^ ;  uuil  Sail  Diego  w:is  sujipotiGil 
remarkably  free  from  auy  wat*^r-ptanls,  except 
tlie  wide-spreHcI  Aiwlla,  ami  a  few  otiur  well- 
kiiown  species.  Ilotrever,  itie  heavy  rains  of 
I>I84,  lluoilin^  tbo  entire  coutitry,  revealed  a 
siirpriningly  lai^e  variety  :  and  tliat,  boo,  vltere 
one  wonld  least  exj^iect  it,  —  on  the  broad, 
iisimlly  firy  and  barren  mesas. 

The  surface-geology  of  targe  portiona  of 
these  mesas  ia  characterked  by  innumerable 
liiliorks,  or  itmali  moand-like  fomiations,  rising 
fVoni  one  to  four  feet  above  the  intcn'CQlDg 
dcprejisions.  and  ranging  from  tcti  to  fifty 
(fei't  in  diameler.  They  are  generally  nearly 
circular,  thongli  often  irregular;  aLd  the  de< 
pressiona  cotitaiu  In  stony  places  accuiuula- 
lions  of  cubbU'iitoues. 

These  iaanmerable  hollowa  naturally  become 
iniuiatnre  lagoons  aa  soon  a«  heavy  r«iii»  com- 
mence; and  soon  the  leaves  of  Callitrlchi'  are 
doating  u|Jon  their  surface,  while  the  deejjer 
[WTtious  of  the  liUle  lakes  arc  lined  upon  the 
bottom  with  large  patches  of  Pilularia  Ameri* 
LAiia.  Tillaeaaugiistifolla  (Nutt.  )<aud  Elatlne  ; 
ami  along  Iho  borders  arc  other  minute  plants 
which  altogether  foriTi  a  tangled  mat  of  minia- 
ture hi\nrianee,  cxoeedlng  In  comparison  the 
vegetation  of  the  largest  lakes.  Some  of  the 
larger  [m)oIs.  longer  covered  with  wal*r,  arc 
filled  along  the  edges  with  junci,  sedges  and 
grasBca.  among  which,  at  the  bottom,  Isoctcs 
Chrivea  as  well  (is  in  the  nortbern  lakes. 

Later  in  the  season.  Dowuingia  pulchella  and 
I'ogog_\ne  nudiusciila,  with  several  less  con- 
splfiioue  B,[>ecie4.  horder  the  pools ;  and  still 
later  a  new  golden  Blooineria,  blue  BnxUaeas. 
and  otlier  beautiful  Liliaceae,  are  found  :  and 
these,  in  turn,  give  way  to  a  few  Com|}Ositae, 
preceding  the  next  dry  season. 

This  year  another  plant.  Marsilia  vestita, 
common  to  loffoons  at  high  aliitndcs,  and  aluo 
Ammannia  latifolia  (L.)  ami  Kchiuixlius  ros- 
tratus  (Engelm.),  grew  abundantly  in  this 
vicinity,  on  the  borders  of  a  nsuntly  dry  flat, 
near  the  level  of  the  sen.  Other  nquatiea  were 
foand  in  great  ([uanlity  throughout  the  country  ; 
and  nearly  two  dozen  speeies  of  eommon  water, 
plants,  previously  nnknown  to  this  section. 
were  added  to  the  loi-al  llora.    ('.  R.  Ohcitt. 


SVSLIUHT  AND  THE  EARTH'S  ATMOS- 
PHEftE.i 

Tbiub  is,  ire  niay  reitiviulx^r,  a  powwxe  In  wblrlt 
Plato  InqiiLres  wluu  would  be  the  iboughti  ot  a  mui 
wbo,  baring  IItmI  fraui  fataDey  iin<ler  the  rctof  of  a 
cavern,  where  tlic  light  uuuiile  wua  Inferred  only  by 
iu  shviowH,  wu  Umiighl  for  Ui*  firtt  tlmo  into  ItM 
full  »p1«n<]ors  of  llie  sun.  We  uiay  Iihtc  enjoyed  the 
motupbor  wUbout  tblukins  ibat  U  hao  any  physical 
applicAliDn  to  oursclTCs.  wLo  apprar  la  have  no  roof 
over  our  heoidt,  and  to  tee  Ujc  sun's  face  <lallr;  while 
the  fact  is.  th^l  if  we  do  nut  see  Uiat  wt-  bate  a  roof 
oviT  mir  hradK  in  our  atmonphvrv.  and  ilo  not  think 
of  It  08  one.  It  Is  because  It  seenK  to  iraniparent  nnd 
coloTlesa. 

Now,  I  wl»h  toMk  your  altprtlioii  f>.nigh(  la  eoo- 
sidornlioti*  In  tuinc  degruu  uuv«|,  wlilcli  appcitr  (om* 
to  eliovr  tliat  It  is  nitl  traiiipaiviit,  at  II  atiiimn,  and 
that  this  Mxttiins  colurle-Kiii.-H  is  a  sort  of  dduf  inn 
of  our  lansci,  owing  to  wblcli  we  have  never  In  alt 
our  lives  tieen  llie  true  color  of  the  )>u>t,  which  la  In 
roalll/  hlun  nther  tbaii  wlillo,  a»  It  looki:  mi  HiM 
thl*  air  nil  about  and  abnre  us  \»  arllng  lllie  a 
coloreil  i;lus  roof  over  our  beadt.  or  a  fnrt  of  optical 
&iDV«,  boldinfi  back  the  cxceu  of  bitic  In  the  orlcfiul 
aunllshl.  and  kiting  only  tbe  white  airt  down  to  us. 
I  wilt  first  ask  yoit,  Uieii,  to  couBliler  l.li«t  ibit  «mm- 
lajt  cotOrleaancBS  of  tlii;  air  may  be  a  delusion  of  onr 
senses,  due  to  hnblt,  which  boa  never  glvm  u*  any 
Ibliig  o1m  to  compare  It  with. 

If  tbat  Dave  ]iad  been  III  by  aunahtne  coming 
through  a  rsddiih  glass  in  lU  mi>f,  would  the  per- 
petual dweller  tu  it  ever  have  lutd  an  idea  hut  that 
the  *uu  was  red  V  Sow  it  b«  to  know  that  the  gloss 
Is  '  colored,'  If  ho  hu  never  In  bl*  life  aap  tlilog  to 
compare  It  wlili?  ttow  can  he  have  any  Moa  but 
thai  ihi.i  U  tiie  (inn  »f  all  iIh:  kun'a  rsdlatlons  (Cotti>- 
BponiIlni;iui>uri>l«a<>f  whfl«t()rcnlorleuli|[ht)?  Will 
not  Ilie  habit  of  his  life  confirm  him  In  tbo  l<lea  that 
Iho  nan  ii  red  ?  and  will  he  not  think  that  there  Is  no 
cfliar  in  the  glaii,  so  long  a«  lin  cannot  go  outside  to 
see?  Has  tbia any  suggeation  for  u«,  wbohavoaoae 
of  us  ever  been  uulsJde  our  ci^stal  roof  to  see  ?  W* 
must  all  acknuwliidge  in  the  abtrnvi.  thai  habit  I* 
equally  sironc  In  Hi.  wbctber  we  dwell  In  a  cava  or 
under  lh«  ikj:  that  what  we  have  ihougtal  from 
infaniry  will  probabljr  sp]>ear  tli>-  side  pcMiblc  expla- 
nation; and  that,  i(  wv.  want  lo  bnwk  iia  clialu,  we 
should  put  on rselves,  at  least  la.  Imagination,  under 
conditions  where  It  no  lonf^r  binds  xu. 

The  CltallcnKcr  has  dn^lgvd  from  the  bottom  of  the 
ocean  Bihcsiiblch  livetial>ltuallyatgrwtdeptba,Bnd 
whose  liuoriuuus  e.vca  t*:!!  of  the  oorraspondlagly 
falut  tiEbi  whidi  iniuit  have  descended  to  them 
tlirough  lbs  seemingly  iranspareni  waWr.  It  will 
not  he  so  futile  a  speculation  as  li  may  at  flnit  seem, 
to  put  nursvlves  In  iniaglnatlon  In  the  eonditlou  of 
cre«tur«9>  under  tht'.  »^a,  and  ask  wlint  tbo  sun  may 
appear  to  be  lo  th«in ;  for,  if  tlie  fish  who  bail  never 

>  A  1««iiir*  d'llTfred  >i  iba  Itoyal  IniUluUon.  April  K.  ISH. 
by  I'ntt.  6  ,1*.  l^MubStar  AUicIiku)'-  Froia Mlvkow  ibHta of 
Tallin,  ktn<1  ly  turalBhcd  by  llw  editor. 
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rlwn  Bbovi'  Uw  ocean-Hour  want  an  liitttiliKi^tii  being, 
might  &«Hni  plnoitbly  TOHon  thnt  tho  ilitn  grv-Kiiioh 
light  of  liis  tiparpi)  —  whirl)  Is  all  he  lias  ever  knona 
—  waithe  (nil  Bplendarof  the  sud,  shining  throuf^h 
s  medium  wbid)  All  Iii*  experience  ihowi  i*  tranv 
pnrvtit:*  Wcourecl«»  *n,  In  very  fBCt,  living  at  ilie 
floor  of  A  great  aerial  aea,  whose  blllowB roll huodrcds 
of  Riltua  above  iiiirhfAtls.  la  it  nnt.  atany  ratet  cun- 
celvatdr!  l)i«l  we  inay  liave  befn  l«<)  Into  a  like  fallacy 
froiD  jiiil^ln^  uiily  by  what  we  we  at  the  bottom? 
UBf  we  nut.  that  la,  liav«!  b(>eii  led  Into  Uic  fallacy  of 
naaaniing  tbni  tbn  init^rrttniiig  medium  above  ua  it 
colorli^M  btraiwe  the  light  which  com«  through  it 
Uso? 

1  freely  iulmU  llutt  all  men,  educated  or  iiuioraiiL, 
apftcur  to  hnvr  the  evidence  of  their  scni(S  thai  the 
atrh  colorless,  and  that  pare  suutlghl  Is  while;  so 
that,  if  I  vetiliire  toatk  }'uu  tolinti^n  I'l  I'-otiMideniUoni 
wblch  bavo  lately  beon  tiroiight  forwanl  to  diow  that 
it  It  Che  tun  nlilch  is  blue,  and  the  air  really  acts  like 
on  orange  vt-il,  or  like  a  aiere  which  picks  out  tli« 
blue  and  Id^v-b*  tii«  whllo,  I  do  so  in  lh«  (.'onfid«nc« 
that  I  may  appeal  Lo  you  on  other  grounds  thaji  those 
I  could  submit  lo  tlie  prlinicive  inoii,  who  has  hi.i 
Bcitses  nlone  to  tni^t  to;  (or  the  odnrntt^'d  liit«13ij:e»ce 
pOBScss«s  tlioic  senses  ef|uall>'.  and.  In  addition,  the 
ttlilllLr  1"  inicrpi-et  Uiero  hjr  the  liglu  of  reason;  atid 
beforo  thin  andieiiro  ll  in  to  that  tiKerjirciatiuii  tliut  I 
addrOM  mys«if. 

Permit  tne  a  material  Illustration.  You  see  through 
thta  gloss,  which  may  typify  the  intervoning  medium 
of  air  or  wah^r.  a  circle  »f  white  light,  which  may 
represent  the  enfeebled  disk  of  the  eun  when  so 
viewed.  la  this  interveiiiEigfttass  colored,  lyriiol"  It 
seomi  nearly  colorless;  but  have  wv  any  riglit  tii  con- 
clude that  It  Is  CO  because  it  se«ms  so?  Are  wo  not 
takimi  it  for  t/raiiUd  that  the  original  light  which  we 
SMthrough  it  l>  white,  and  that  the  glai-i  if  color- 
haa  beeatise  the  light  seems  Tinaltor«d  t  and  U  not  an 
appeal  to  be  made  liare  frvin  »«aae  to  renjon,  which. 
In  llic  ediicntcil  olieerrer,  reoLtis  that  white  IIkIu  is 
tuiule  of  v.trlous  colora.  and  that  whether  tlir  original 
liChl  la  really  white  and  the  glsss  iranspareuC,  or  Ibe 
glaaa  nalljr  cx>loreil  tind  no  »in;;lnf;  the  white,  is  to 
be  decided  only  by  eKiwriini'm,  by  tailing  away  thn 
poMibly  deceptive  mpillum?  I  can  take  away  this 
glass,  whii^h  was  not  colorless,  but  of  a  deep  orange, 
aod  you  >c«  that  the  original  light  waa  not  whili;,  but 
Intensely  bluo.  If  we  could  lalit]  th«  atmos|>bcrc 
away  bctwvcEi  us  and  the  sun,  how  can  we  say  that 
the  same  rcaull  might  not  folliiw?  To  inakn  the 
■De«nlDgof  our  Illustration  clearer,  ohipne  tliat  thl* 
bliuineM  Is  not  a  pnre  »peclral  blue,  It  has  in  It  red. 
yellow,  blue,  ami  all  the  colors  which  makeup  while, 
but  blue  In  guperabundanGO ;  so  thai,  though  tbo 
while  is,  so  to  wiy,  latont  there,  Um  diuninaiit  effect 
Is  blue.  The  glisM  culi^rvd  veil  does  not  put  any  thing 
in,  but  acts,  t  re  pest,  like  aiicvcstralninf:  vuCtUc  blue, 
and  letting  through  to  us  the  white  light  which  waa 
tliere  In  the  bhilahneu;  and  au  may  notour  air  do  so 
too? 

I  think  we  already  b^glii  lo  )«e  that  it  is,  at  any 
rata,  eoncelTable  that  we  may  hare  been  hitherto  un- 


der»  delusion  aliout  th«  true  color  of  the  sun.  tbougli 
of  coiir*e  this  it  not  proving  that  wis  linvn  b«0U  to. 
And  it  will  at  any  rate,  I  hope,  be  evident  that  bvn 
is  a  question  raised  which  ought  to  beseuled:  for  the 
bluciicss  of  the  run.  If  proven,  evidently  affects  our 
pn^seiit  knowledge  In  many  wa;».  aiul  will  modify 
vur  prejicnt  vicwx  In  nplEcft,  In  metsorolocy,  anil  In 
u^imcrouBntlicr  thines.  —  in  npLirs,  because  we  aliould 
Itud  that  white  light  Is  ><«{  tb«  sum  of  (he  sun's  r«dl- 
atiun*.  but  only  of  Uioso  dregs  of  them  which  have 
intend  down  to  us;  in  meteorology,  becanae  ll  ia 
Kiigge«t«d  (hat  the  temperature  of  th«  globo,  and  tbe 
cocditlou  of  man  on  it,  depend  in  part  on  a  eurlous 
■cltctivc  action  of  our  air.  which  picka  out  p«rta  of 
the  solar  heat  (for  Inotancr,  that  connrctcd  wlUi  Ita 
blue  light),  and  holds  them  hsck.  letting  other  te- 
lected  portions  cijine  to  ua.  a.nd  so  altering  tlie  ooa- 
dltlona  on  whii-h  this  hwit  by  wbii'li  we  liv«  d«pniKls ; 
in  oihi>r  ways  in  numerable,  twcause,  as  we  know, 
the  sun's  beat  and  llgtit  are  facts  of  such  central  im- 
portance, that  they  affect  almoat  every  part  of  selao- 
tific  knowle^lgc 

It  may  be  naked.  What  suggested  tlic  idea  lUat  tbe 
Bun  may  iin  bliiv  rnthrr  tlian  any  other  color?  Hy 
own  attention  was  flr»t  dirrrtcd  this  way  many  yean 
ago,  when  measuring  the  heat  and  llehl  from  dlffsr- 
ent  parts  of  tbe  sun's  disk.  It  Is  known  that  the 
sun  ima  sji  atni»«pb<!rt-  of  Its  own,  which  tempera  Its 
livftl,  and  by  cutting  off  c*rtain  rad  lation*,  and  not 
others,  produces  the  spectral  lines  we  are  all  familiar 
with.  Thcac  lines  wc  ctislomarLly  sUidir  in  councc- 
tion  with  tlic  absorbing  vapors  of  sodium,  iron,  and 
BO  forth,  which  produce  ihcm;  but  my  own  attoDtbxi 
was  partieuhirly  glvi-n  to  the  n'glons  of  absurptinn, 
f>r  to  thp  color  It  cbu^imI  ;  and  1  found  that  the  siin'a 
twdy  must  be  deeply  bluish,  and  that  it  would  abed 
tiiut>  li:;li[,  except  for  ihii  apparently  colorlesa  solar 
nlmoipiirri^  which  really  plays  the  part  of  a  roddisl] 
voll.  letting  a  little  of  the  bine  appear  on  tbe  centre 
of  Iho  sun's  dli>k  where  It  la  thiune«t,  and  elalalng 
tbe  edge  red,  so  that  to  delicate  teala  the  criitre  of 
the  sun  Is  a  pale  BquA-mOirlne.  and  its  edp;  a  garnet. 
TbeclTeci  I  found  to  be  so  linportAUt,  that,  if  tills 
ail  but  invlslblf  nolaratmntphere  were  Uiminiahed  by 
hut  a  third  pitri,  tin-  tfmperalnrv  nf  thi'  Itrltlah  b> 
lands  WDiild  rho  nbove  that  of  tbe  torrid  zone;  and 
this  directed  my  attention  to  the  great  pmctlcal  Im- 
portance of  ntudying  the  action  of  our  own  terres* 
trial  atmosphere  on  ibo  sun,  and  the  antecedent 
probability  that  our  own  air  was  also  and  Imletwiul- 
ently  making  the  really  blue  nun  into  an  apparentljr 
white  one.  Wo  actually  know,  then,  bi-yond  oon- 
jeccure,  by  n  comparison  of  the  sun's  aimosphcre 
where  it  Is  thickest,  and  where  11  ia  thinnest,  tliat  an 
BppArenlly  colurlrss  atino>ph«ro  can  have  such  an 
cffoct;  and  analogous  observations  whl>cb  1  have  oar- 
rled  on  for  many  years,  but  do  not  now  detail,  ahow 
that  tbe  alniospbcreof  our  own  planet,  this  seeoiiiigly 
clear  air  in  which  we  exist  like  crcaturts  at  the  bot- 
tom of  tbo  sea,  docs  do  so.  We  look  up  through  our 
own  air  as  through  sonieibin;;  so  iimpid  in  its  purity, 
that  it  ap|H'ani  scanvly  maliiT  at  all;  and  wo  are  apt 
to  fot^ff-t  the  einirmoiK  inaM  of  whst  seams  of  aueh 
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ligtitDcs*.  but  wklcli  re&Uy  pmaes  with  ncarlj  >  tou 
to  eai!fa  square  foau  ao  tbit  tli«  wnittlii  of  all  tlu 
building*  in  thla  grtax  city,  for  Imitancc.  is  l«u  Uan 
that  nt  i]i«  air  above  Ihem, 

I  IiOfw  ahortly  U>  deacribv  Ibe  method  of  proof  lliat 
II,  too,  ha«  bc«ii  nctiDK  like  an  opticiU  aicrc,  holding 
back  Uic  bluci  but  U  mar  Eianirallf  be  a»kcd,  Can 
our  Koset  bare  an  entirely  dei^elred  us  that  they 
give  DO  liJntortliln  truch,  if  It  be  one?  latbe  appeal 
trholljr  M  rwcondlte  Rcieiiliflc  itiethi.xlR,  and  are  there 
no  1 II Ai rations,  at  least,  which  we  may  gncher  for 
ourMlvea?  I  think  ihero  arv,  cren  to  our  unaided 
tjtt,  indlCAtiont  that  the  Mcminjly  traii«|iftr(>nC  air 
r«alty  acts  an  an  orungit  medium,  and  keeps  lh«  blue 
light  buck  ill  ikt!  up[H.T  sky. 

If  I  hold  this  piece  of  tcla^  bcforemy  eye*.  It  seems 
colorless  and  ttaoaparent;  but  It  la  proved  not  to  be 
to  by  looking  tbrou^i  It  edgewbe.  wlimi  Die  light, 
by  traveraing  a  gr«al*r  ezlttiil,  hrin)t«  out  it*  true 
color,  which  Is  yellow,  Erery  otic  knows  ihls  In 
eT6f7-day  experience.  We  shall  not  get  iho  color  of 
tb«  octait  by  looklni;  at  it  In  a  win^gUu,  but  by 
Kasiu^  through  a  groat  depth  oi  It ;  and  so  it  is  with 
the  air.  If  we  lonk  diructly  up.  wf  liiok  through 
where  il  is  thiu^l(^Bl-;  bur  if  wk  li^ik  horizontally 
through  it  lowsrdn  ilu-  horiKon,  ihroUKh  Kt^at  thick* 
neisea,  as  at  sunrise  or  sunset,  Is  It  not  true  thai 
tbia  air,  where  we  see  Its  r«ul  color  most  plainly, 
makts  th«  vun  look  very  pUltily  yi'ilow  nr  orange? 
Wfl  not  only  see  herw,  in  humid  English  skies,  the 
'onnge  sunset  waning  slow,'  but  m  oil  of  us,  in  these 
days  of  tnTol,  can  pcrrecily  Gratify  that  the  clcarott 
buavens  the  e&rth  alTi>rds.  ilie  rosy  lint  on  the  snaws 
of  Muiit  BlBtie,  forerunning  lUf.  dawn,  or  the  warm 
glow  i>f  the  sun  aa  he  irla  in  Kjiypllun  sklss,  show 
Ibis  most  clearly,  —  Khow  that  the  aimospbere  holds 
back  the  blue  rays  by  preference,  and  lota  the  orange 
through. 

Lt  next  we  ask.  What  liai  bircnmc  i>l  the  blue  tlint 
U  haa  stop]>4il?  d»M  not  that  very  blue  of  tlie  mid- 
day sky  relate  the  rust  of  thu  Hlury,  —  that  blue  which 
Professor  Tjndall  lins  told  us  i<  due  to  the  presence 
of  Innumerable  line  particles  In  the  air,  wblch  aci  sc- 
iecilrely  on  the  solar  wares,  diffusing  tliM  blue  Ii((ht 
towards  lu?  I  liopi'  it  will  be  understood  tlwt  Pro- 
fessor Tytidali  is  In  no  way  responsible  lor  my  own 
Inferences  ;  but  I  think  it  it  safe,  at  leiui,  to  say 
that  tbesky  Isnot  solf-]uminou>,  and  that,  flucoiLcaa 
ouly  be  shining  blue  at  the  expense  of  the  sun,  all  ilie 
light  ihia  sky  sends  u.h  has  l>ouu  taken  by  our  atmos- 
phere away  fnmi  the  dirpetsolar  lieam,  which  would 
grow  tmlh  brighter  aud  bluer  If  this  were  restored  to 
It. 

It  all  that  has  b«en  said  so  far  renders  It  possible 
that  the  sun  may  be  blue,  yon  will  still  have  a  right 
to  say  thai  'posaibilitioi'  and  'maybes' are  not  erl- 
deocc,  and  that  no  chain  of  mere  bypoihoscs  will 
draw  truth  out  of  hor  wcIL  Wc  are  all  of  one  mind 
here,  and  I  dealre  nest  lo  call  your  attention  to  what 
I  think  is  evidence. 

RememberJngtliatthacueof  ourtuppoMnfi  dweller 
I  n  the  ear,!  who  eould  BOt  get  outside,  or  tbnt  o(  the 
Inhabitants  of  rh»  oeean-Hoar  wbo  cannot  rise  to  the 


surface,  is  really  like  our  own,  over  whose  hrada  is  » 
cryaiallltie  roof  wUeli  no  man  from  the  beginning  of 
Cimc  has  evergot  outaldotif,  —  an  upper  lea  to  wboae 
surface  we  hare  nevsr  risen, — we  recognise  that  If 
we  could  rise  to  the  aurCace,  lestvlng  tho  medium 
wboM  effect  is  in  dispute  wholly  bvneatli  ui,  we 
should  set]  the  sun  as  It  Is,  and  get  proof  ol  an  iucou- 
trovertlblp  kind  ;  and  that,  If  wc  cannot  eutirelydo 
this,  we  shall  gel  nearest  lu  proof  under  our  real  cir- 
curaatances  by  going  as  high  as  w*  can  in  a  tiallooa, 
or  by  ascending  a  very  high  moantaln.  The  tuUUion 
will  not  do,  because  we  have  to  use  beavy  appamtus 
requiring  a  solid  foundation.  Ttif  proof  to  which  I 
ask  your  kind  attention,  then.  U  that  derived  from 
the  actual  ascent  of  a  rcinarkabk  mountain  by  an 
cKpodltlon  undertaken  for  that  I'urpose.  whfdi  ear- 
ri«J  a  whole  pbyitiial  taboriilorj  uji  lo  a  point  vbere 
nearly  on»-lial(  tlw  whole  atmosphere  iay  below  na. 
I  wish  to  describe  the  illllerrnue  we  fuutid  lu  the 
Bun'a  energy  at  the  bottom  of  tbe  mountain,  and  at 
the  top,  and  then  tbe  means  we  look  to  allow  for  tbe 
oBect  of  that  part  of  tlie  earth's  atmotpbere  still  orer 
our  hekids  even  here,  so  that  wc  may  be  said  to  have 
vEnually  got  out«i(le  It  altogether. 

IWore  we  iN-^in  our  ascent,  Ifit  me  explain  more 
clearly  what  we  are  going  to  seek.  Wo  need  not  «x< 
pect  to  lind  that  the  original  sunlight  Is  a  pore  mono- 
chromatic blue  by  any  meaiia,  but  that  tboogb  Its 
rays  contain  red,  orange,  bliM,  and  all  tha  other 
spectral  colors,  the  blue,  the  violet,  and  Uio  allied  tints 
were  orieinally  there  iu  ditproportionnte  ammints; 
so  that,  though  all  which  make  white  were  present 
from  the  first,  the  refrangible  end  of  the  spcctnim 
liad  such  ail  excess  of  color,  that  tlie  dominant  effect 
wiu>  that  of  a  bluish  »un.  In  tlie  lauin  way.  when  I 
■ay  briefly  that  our  atmosphere  has  absorbed  Lhi*  ex- 
cess of  blue  and  let  thL*  wblte  reaoh  us,  I  mean.  nor« 
strictly  speaking,  that  this  ntmoipbtfe  has  absorbed 
uXI  the  colors,  hut  seloctirrly  taking  out  more  orange 
than  red,  more  green  than  orange,  more  blue  than 
green;  so  that  its  action  is  wholly  a  laking-uut, — an 
action  like  thai  which  you  now  sec  Eoing  on  with  this 
siirve,  siniiig  a  mixture  of  blue  and  while  beads,  and 
holding  back  tliu  blue,  while  letting  Ute  white  fall 
down. 

'i'Uls  experiment  only  rudely  typlfles  the  aetloa  nt 
cbo  aUnoiplwrOi  which  is  ditcrimlnating  and  selee- 
tlvD  In  an  anuulng  degree  :  and,  as  there  are  really  an 
Infinite  number  ot  shutles  of  color  In  the  spoctram. 
It  would  lakft  forever  to  describe  the  action  In  de- 
tail. Il  is  merely  for  brevity,  llii;n.  that  we  now 
unite  the  more  refrangible  colors  under  the  general 
word  '  blue.*  and  the  otbera  under  the  correaponding 
Corms  '  orange '  nr  *  red.' 

All  that  I  hav*  the  lionor  to  lay  beforn  you  is  Inu 
an  aunouucemeul  of  absolute  novelty  tbnu  an  appeal 
to  your  airciuly  acquired  knowledge,  and  to  your  rea- 
son as  superior  to  the  delusions  of  scn.w.  I  have, 
then,  no  novel  experiment  to  ofler,  but  to  ask  you  to 
look  at  Rome  familiar  ones  in  a  new  tight.  We  are 
most  of  IIS  fanilllar,  fur  instance,  with  that  deTtsed 
by  Sir  Isaac  Kewton  to  show  that  whiti?  light  is  com- 
pounded of    blue,  red,  and  other  colors,  wharo.  by 
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tuniiiiK  A  colond  wheel  ntpidljFi  nil  bteml  into  a  grnjr- 
lah  wliiui.  Here  jom  see  ihe  'snvcn  colnni'  on  llin 
■creen ;  but,  ibough  all  are  here.  I  hare  InCi-iiilonally 
irruigml  them  so  lh.u  tbere  Is  loo  iducIi  blue.  ui<l 
the  comblneil  result  li  %  very  blultU  while,  which 
may  roiighly  sunil  for  thftt  of  Lhn  originul  »uii-niy. 
I  noT  alter  the  f  I'oporllon  of  tb«  rolon  eo  m  In  vir- 
tually t*k«  out  Lite  t^xcesB  of  bluo,  and  the  reaalt  U 
colorltM  or  wliito  light.  White,  tli<in,  it  npt  n«crs- 
aariljrmade  by  combining  the  'scvan  colon,'  or  any 
DDinber  of  ilittm,  unleu  tbey  &Tf.  iliero  lu  Jiut  pro- 
irartlan  (whicli  i*  In  tSwl  what  Ni-.iirtoii  hiiiuelf 
myv):  antl  white,  then,  mny  bft  roadv  mil  of  mtrh  a 
btallh  ll)ilit  as  we  liave  ileBcrlbed,  cot  by  |iiittlDK 
any  thing  (t:j  it,  but  by  taliing  away  the  excesa  wblch 
is  tbrro  already. 

Here,  again,  are  two  Motors,— one  bluo,  oiio  orango- 
7«llow  with  the  blue  in  ezcees,  —  making  a  bluieli  disk 
whera  lliry  are  revolved.  I  take  uiiC  the  ^.xvfAtt  of 
blue,  and  now  what  remains  h  whilu.  Ilcm  1?  tlie 
■peciruiii  Ittelf  on  the  wrcpn,  but  n  siwrtrum  whlrh 
has  t»Bt>it  ariiflcluIlT  riiiMlill«d  ■»  tbut  Ihe  blue  end  I* 
relatively  too  nlrtmfi.  1  n>('i>rnliiiii'  Llie  crolor*  (by 
iTofessor  Rood's  Ingenloiii  devicn  of  :in  elaalJc  mir- 
ror), and  tliey  do  not  make  &  pure  vlilie,  but  one 
tinted  with  blue.  I  t&kc  out  tli«  orij;inal  excess  of 
blue,  and  what  rcmalus  combines  Into  a  pum  wIlJIc. 
Pleaat-  beftrlirniliul  timi  when  wo  '  put  in  '  blucbcro, 
we  have  to  do  so  hj  slrainln)!  out  mhi-r  lijjbt  tliruugli 
some  obtcnrlng  medium,  which  mnkm  thn  Hiwctrum 
darker,  but  liial,  U)  the  cate  of  the  actual  sunlight, 
intradnciiix  mure  blue  iniroilucea  more  llglil,  and 
makes  ilw^  «in-i;triim  1jrl(iht«r. 

The  s|>«etnim  on  lhn  norMU  ought  to  be  mjide  still 
briRliCer  in  (Ue  blue  than  it  is,  — far,  far  brighter, — 
anil  then  It  might  represent  to  u>  the  udginuE  wdar 
i|)eclnim  bt-foic  It  has  Buffered  any  nbinrpllan  eitlior 
in  the  »un*i  alniojjdifre  or  uur  own.  The  Praun- 
hofer  Hops  do  not  appi^jirin  It;  for  these,  nlien  found 
In  the  solar  specinnn,  show  tb«t  r«rtnin  individual 
raj's  have  been  slapped,  or  selected  for  abs'irjitjon  by 
the  InLon-eninti  atmotplmres ;  aiiil.  ihowijh  even  the 
few  yards  of  sitmo^plii'Ti^  hi^twoi-n  the  iiinip  and  the 
tcreeii  absorb,  it  Ih  i\<ti  unougii  ti>  siiow. 

Oiir  apcclnim,  un  it  uiiiiMirs  boforn  absorption! 
might  bo  compared  to  an  iinriy  ilivlded  into  uumer- 
oui  brlgadra,  each  wearing  n  distinct  uniforin,  —  one 
red.  oue  I'reeu,  one  blue;  «o  thai  all  the  colon  are 
rapteMnisd  eaeb  by  Its  own  Iwdy.  If,  to  represent 
ttB  light  aibsortwd  as  It  prognmes,  we  supposed  ilmt 
the  trmy  advances  under  a  fire  whirh  thins  lu  nuni- 
berii,  wc  »bould  hav«  to  c»niider  that  (to  glvo  the 
case  of  nature)  this  destructive  Ure  VM  directed 
clilefly  against  tbow  divisions  wlilch  were  dressed  iit 
bliu-,  or  allleil  colon,  so  that  Che  arm)'  was  thinned 
out  imeqnnlly,  many  nnrn  in  bliiK  being  killed  off  for 
one  In  red ;  and  that,  by  the  tlmo  It  hiu  advunc-ed  a 
certain  dliianee  nnderllre.  the  proportion  of  the  nwn 
In  each  brigade  has  been  altered,  tlie  red  being  com- 
pAnUlvely  unburt.  Almost  ail  absorption  Is  ihu* 
>el«ctive  in  its  acllou,  and  often  in  xn  lulouiihing 
d«Rfeo;  killinic  ofT,  so  to  speak,  certuin  ray*  In  prefer- 
ence to  othon,  M  tliough  by  an  Intvlligunl  ch^ricc. 


and  uol  only  destroying  most  of  cvrlaiii  divisions 
(to  conUnnt  our  IIIitstrAtlon),  but  etnn  pkklog  out 
certain  files  In  each  company.  Every  ray,  iLcd,  faju  lu 
owi)  Individuality,  and  on  tliln  I  caimot  too  «irongly 
Insiii:  fur  JHKt  as  two  nirn  rotsin  ih»lT  per^inaillie* 
undnr  tlm  s-nmered  tiiiKorm,  nudon^  may  fnit  and  tlie 
other  surYive,  Ihongb  they  touch  shoulder*  Id  the 
ranks,  so  In  tlie  spectrititi  oerlnlii  parts  will  be  blott«d 
out  by  abnorplion,  wLIk  others  next  to  them  nuiy 
escape 

To  illustrate  this  irleclivi;  AifMirplion,  I  put  a  pkee 
of  dldyminm  gjiun  in  Uiu  )wtli  of  tliu  ray.  It  will,  of 
coorsG,  absorb  some  of  the  light:  but.  Instead  of  dtni- 
ming  the  whole  spectrum,  we  might  almost  say  it  baa 
Mrbitrarily  diuKeu  to  jw](>et  oita  uurruw  part  roraetjon. 
in  this  particular  cue  choosing  a  narrow  file  near  Uie 
oran}!e,  and  letting  all  tbe  rest  go  unharmed.  In  this 
arbitrary  way  our  atmosphere  operates,  but  in  a  far 
more  complux  manner,  takint;  out  a  narrow  Blc  here, 
and  another  there,  in  liundreds  of  places  all  through 
til*  specLrnni,  but.  on  ilie  whole,  much  the  moat  lu 
tlie  blue,  the  Fraunhofer  lincH  tieiiii;  merely  part 
of  tho  eridonce  of  this  wnnderfnl  iinasl-inielligBiit 
action  which  bean  the  name  of  selective  absorption. 

Uefiire  we  leAve  this  spectrum,  let  us  recall  on« 
most  itnponant  matter.  We  knew  ihat  here,  beyond 
the  red,  is  solar  energy  in  Uie  form  o(  heat,  wblcfa  W« 
cjiiiruil  see,  but  not  on  tliai  account  any  less  Impor- 
tant. Monr  than  bnlf  i]i<;  whole  power  of  the  siiii  Is 
here  Invisible,  snd.  if  we  are  to  study  completely  the 
action  of  our  almosptiere.  we  shall  have  to  pay  gr«at 
attention  to  this  poirt.  and  Hud  out  some  way  of  d»- 
trmiining  Llm  lot*  in  it;  which  will  be  dltlleult,  for 
the  ultra-red  end  I)*  not  only  invisible,  bntcompressed, 
the  red  end  being  »liut  up  tike  the  closed  pages  of  ft 
book,  a*  you  may  notice  by  compariMg  ibe  iiarrawntwi 
of  the  red  with  the  width  of  the  blue. 

-Vow,  refraction  by  a  prism  Is  not  the  only  w»y  of 
fnmiini;  a  NjHirtriim.  Nature  funilaben  us  col ur  not 
only  from  the  r.iinlinw,  hot  (mm  n()n-trnnt|unMttsub- 
Btnncee,  like  mother- of- pearl,  where  the  lrridvac«nt 
hues  are  due  \jt  microscopically  line  lines.  Art  haa 
intely  hurpimned  natur«in  thes«  wonderful  'gratings,* 
coueisling  of  pieces  of  polished  metal,  in  whkh  w« 
see  at  first  uolhinK  tu  account  for  the  spleniJld  plaj 
of  color  nppari^nliy  potirinc  out  from  tliL'in  like  light 
from  an  opal,  but  which,  on  csnmhiaiion  with  a  pow- 
erful microscope,  show  lines  so  narrow  ihnt  there  are 
from  fifty  to  a  hundred  in  the  iblcknesi  of  a  flna 
human  hair,  and  all  spatted  wltli  wonderful  preciaioB. 

This  grating  is  equal  In  dellnlng-jKiwer  tu  ituoy 
suck  prisms  ai  we  have  just  been  looking  at,  but  ita 
light  dt>ca  not  >how  well  upon  Ibe  screen.  Tou  will 
see,  howovor,  Lital  lis  a|>cctruui  dllTcnt  fmm  that  of 
the  prism.  In  that  In  this  cboo  the  rr-d  end  iscipauded, 
M  comixired  witii  the  violet,  and  tlie  Invisible  utin^ 
red  is  cxpnndod  sllll  more;  so  that  this  will  b«  tl)« 
best  means  (or  ut  to  use  In  exploring  that '  dark  coatt- 
nent '  of  invisible  heatfound  In  the  spectrum  not  only 
of  the  sun.  bnt  of  the  oleotrle  light,  and  of  all  Incaa- 
descenl  bdHes,  and  of  *bosc  oxIsUncc  we  a)r«Bttj 
kniiw  from  Itrrschel  and  Trudull. 

Now,  wconnot  n-prudtice  th«  actual  solartpectmni 
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on  ihe  screvti,  wUlimii  tbrt  «nn  iuelf;  bill  ber*  uc 
photogmptu  of  It.  nliicli  iIkiw  parm  of  th«  h)Mn  lh« 
di(r«F»nt  ea\on  havo  EnfTeri<d  on  their  way  to  ui. 
Wfl  have  before  us  tbc  well-known  Fraiinliofer  lino«, 
tine,  yvii  rcmouib«r,  nol  only  tr>  abiorplioii  in  lh< 
»uu*s  AlmoBpLL'rc,  but  hIbo  tu  nb»i>rption  in  our  onn. 
Wo  have  been  uaeil  to  tliiiik  al  ttirtit  In  loi miction 
wilU  ilicir  caii-1^,  one  beiiix  tlue  to  tlie  nbinrptum  of 
iron -mil  itir  in  the  stin,  anotbcr  lo  that  of  waur- 
vMpiw  \n  Diir  own  air.  and  so  forth ;  but  now  I  ask 
you  lo  iblnk  of  tlietii  only  In  (WDiicallon  wllh  llie  t»eL 
thiLt  ojieh  i*  dun  to  llit^  absorption  of  xoint  piart  of  ili« 
original  tigltt,  and  that  «oll«otiTnl;r  thi>y  t«ll  rntich  of 
theMoryof  what  ha*  liai)v«iiu>]  lo  lliai  light  on  it« 
>ruj  doirn  W  us.  Olmrrvc,  for  Inilaticir,  liuw  uiucli 
thickrr  Uirj  lie  in  the  blue  cod  than  in  thcrcil, — an- 
oLhor  evidence  of  the  grau  pnporUonale  Iom  In  the 
blue. 

If  wc  eoulil  mtor«  nil  th«  lost  liglit  in  tliMo  liniM, 
wo  should  gm  bAck  partly  lo  ih«  original  cnndilton 
of  things  at  t))«  rery  fount;  and,  to  far  u  our  ovn 
air  U  conucrned,  that  ii  what  w«  nr«  to  aK«nd  the 
mouulaln  (or,  —  to  tee.  by  going  up  through  ucarly 
half  of  11)0  ainiosphcre.  what  the  rate  of  Iom  ia  la 
endi  ray  by  actual  irial ;  lliKii,  knowtii);  thiN  rate,  to 
be  ablr  to  allow  fur  ihc!  loM  Iri  llin  nt.hvr  part  Klltl 
above  the  motinUiiTi-top:  and.  finally,  by  recoinblnlng 
these  rays,  to  g«t  the  loss  aa  a  whole.  Keiiiember, 
how(!Ver,  always,  that  the  inoMt  iiniJOrtuiU  part  of  Iho 
■olnrnnoi^i*  in  the  dark  spcclnini,  which  wo  do  not 
*<•■>.  but  which,  U  we  could  eet'.  wc  should  probably 
&ud  lo  have  ntiuierous  absorption -i paces  in  il  corri^ 
siKtnillnE  to  tlic  Fraunhofcr  1lne»,  bill  where  hi^Kl  has 
been  suip|>cd  out  rather  than  light.  To  make  our 
reaearch  thorough,  tlieit,  we  oiiyht  not  to  trust  to 
thn  Kys  only,  or  itvi^n  chiefly,  but  havs  somn  waf  of 
iiivi'»Li)(aiiiig  the  whaie  «pactntni,  —  the  Invisible,  in 
which  the  snn's  powor  chiefly  lies,  as  weli  ai  the  vi!r|- 
ble,  and  both  with  an  lasirumetit  tliat  would  dis- 
crimlnal«  tho  vnonty  in  thcM:  very  narrow  sihkcs  like 
ao  eye  lo  >oc  In  the  dark;  and.  It  science  possttsses 
no  Bucli  Insinimeiit,  then  it  may  be  neci.-tisary  tci  in- 
vruit  out, 

Th«  linear  tliomiopile  ii  nearest  to  It  of  any.  and 
we  all  here  know  what  good  work  It  Las  done;  but 
erttu  that  ia  not  aeiikitivo  eiiimgh  to  ine;tsure  in  tho 
]^A.Tlng  ipoctrnm,  In  soinc-  parts  nf  whicli  th<:  beat  Is 
four  hundred  times  weaker  than  in  llml  of  x  prism, 
and  wv  wuit  tu  observti  Ihi*  iuvisibk-  U«at  lu  very 
narrow  >pa(»:s.  Sornvtijins  like  this  hmi  bcvn  provid- 
ed since  by  CapL  Abney'a  most  Talunble  researches; 
but  these  dhl  not  at  the  time  go  Ion'  enough  fur  my 
pur|H)iie,  mill  I  iipent  tioarly  a  year,  before  ucend- 
fn^  ih<^  niouiiCiiri.  in  Invcotiug  and  pflrfveting  tht> 
nflw  tnslnim<>iit  fur  measurlB;  iheee.  which  I  have 
ealled  ihe  '  bolotncier,'  or  '  ray^WMUurer.'  The  prin- 
ciple on  which  it  U  founded  ia  tho  aam«  a>  that 
employed  by  my  Into  lamculod  frlood.  Sir  William 
Slennens.  for  nie&aurliig  t«iuperHiures  ai  the  bottom 
of  tho  itea,  which  In,  that  a  sniAllrT'ekatrk  current 
flows  throusti  a  warm  wir«  than  lliTonjth  a  cold  on*. 

Ono  great  difflciilty  was  to  make  the  conductlni!- 
wiro  T«ry  tlito,  and  y«l  continuous;   and  for  this 


purpose,  almost  endless  eiperintenU  were  mads; 
■niiiiie  other  tuhsutneos,  pure  gold  having  been  ob- 
taln«4l  by  chemical  mean*  in  a  plate  ao  thin  iliat  11 
transmuted  a  sea-gTMn  light  through  iho  solid  snb- 
stAHC*  of  the  uielol.  This  proring  unsuitable,  1 
learned  that  Iron  had  bc«n  rolled  of  cxtrkordlaary 
thinness  In  a  oani«»t  of  skill  betwMU  aomo  Engltab 
and  Atntrican  iroii-masters;  aitd,  procuring  some, 
I  found  that  Hfbxen  tliotisand  of  the  iron  plates  ihey 
had  rolled,  laid  one  on  the  other,  would  make  but 
Olio  Eii^Ush  Inch.  Here  la  some  of  It,  rolled  between 
th*  «mft  rolls  which  mm  ™it  plalei  for  an  Iron-clad, 
but  so  thin,  that,  at  I  let  It  drop,  tlic  iron  plate  Dut- 
lon  down  like  a  dead  leaf.  Out  of  tliis  thn  first  L<>- 
lomeCer*  wcrr  inadr;  and  I  may  mention  that  the  cost 
of  these  earlier  cxprrlmcntff  was  met  from  a  legacy 
by  the  founder  ot  Ibo  iloyal  InstllutlDn.  Count  Bum- 
fiinl.  Thn  Iniii  is  now  replaced  by  platinum,  In  wtrea, 
or  mtlitir  Iniim,  from  n  Iwo^housandth  to  a  twenty* 
thotuandth  of  an  Inch  thick,  ona  of  which  is  wKbtn 
this  bnttoo,  wh««  it  is  all  bnt  Inrlslbl?.  bving  far 
finer  than  a  human  hair.  I  will  prejtct  It  oa  the 
screen,  placing  a  common  small  pin  beaidc  it  as  a 
aundard  of  com|mrla(iii.  This  button  is  placed  In 
this  chonilc  cn«-,  and  tho  thread  la  mored  by  this 
inlcromeler  screw,  by  which  It  can  In-  »ei  llko  the 
splder-llne  of  a  reticule;  but  by  mean*  of  this  oMe. 
eonuecLitig  it  la  the  gakanonieter.  this  thread  nf  ts  aa 
though  sennitive,  like  a  nerv-e  laid  hare  lo  erery  Indi- 
cation of  heal  and  cold.  It  is,  th«n,  a  tort  of  sen- 
tient lliiut; :  what  tbv  eye  ecos  as  light  it  fe^i  at  heat, 
and  what  the  eye  *eM  a*  a  narrow  band  of  darkness 
I  tho  Fraunhofcr  line)  this  feels  an  a  narrow  belt  of 
cold;  so  that,  when  morcd  parallel  to  itself  and  the 
Frannhufer  linns  down  the  spectriun,  Itreglstentbrtr 
presence, 

Il  is  true,  we  can  see  th^ie  in  tho  viNible  tpeeirom. 
But  yon  remember,  wo  propose  to  explnrii  Iho  inrlsl- 
bl«  also;  and,  sine*  to  this  the  dark  is  the  same  as  the 
light.  It  will  fMl  abeotptlon-Unca  in  the  iufra-r*d 
which  might  remaiik  otherwise  utiknowu. 

I  have  vprnl  a  lonf;  time  in  these  preliminary  ra- 
searches.  In  Indirect  mctbotis  for  drtemiining  the 
absorpllou  of  our  atmosphere,  and  In  experlmt^nla 
and  csJt'tilacioua  whieh  1  do  not  detail:  bnt  It  Is  so 
often  •upposi>d  that  scientiUc  inTe.Hiigailon  is  a  sort 
of  happy  guessing,  and  so  little  is  rcAtiEcd  of  the 
labor  of  prepanUon  and  proof,  thai  I  barn  bsen 
somewhat  particular  in  dcscriblKK  tho  «»<!uUal  parts 
of  tlic  apparatus  finally  cmployfid:  and  now  wc  must 
pass  to  the  seene  of  their  use.    - 

\Vi!  have  bren  coniparml  in  creatures  liTlng  at  the 
bottom  of  the  »ea.  u)ii>  frame  tht^ir  ileizepitre  tradi* 
tlonal  uotlotis  of  wliit  the  sun  i>  like  from  tlio  feeble. 
ebaoged  njt  which  sift  down  tothem.  Thmi^b  such 
ere4tui««  oould  not  ri^e  to  the  surface,  they  might 
swim  up  towir-ls  it;  and  if  tb^se  rays  grew  hotter, 
brighter,  and  bluer,  as  tbcy  ascended,  it  would  be  al- 
most within  iliccapacliy  uf  a  fish's  mind  to  guess  that 
they  are  still  bri)^hlor  and  bluvr  at  the  top.  Since 
we  children  of  the  eartti,  while  dwelllnit  on  !l,  are 
always  at  the  bottom  ol  a  sea,  ibougb  of  another  sort, 
the  most  direct  method  of  proof  I  spoke  ot,  Is  merely 
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to  grodp  «6  far  as  we  can,  and  obMm!  wliai  bappenB: 
though,  a*  w^  nrr.  mi^n.  itnA  nriC  I1>1ii'f,  iiiMn«lhing 
more  may  fairly  bo  ex|>6Cle>l  of  vur  !iit«UlgoiiCG  tUaii 
of  thein. 

We  will  not  onlj  kucu,  but  measure  and  rcwran; 
ami  In  pnrticulBr  w«  wilt  flnt,  vhllc  still  at  the  bot- 
tom of  lite  mountain,  draw  tb«  llglil  and  li'eal  out 
Into  a  spectmin,  mid  arialyu  evi-ry  part  uf  it  tiy  Konie 
meilioi]  iliai  will  itnablv  usio(tx|>l«ret)io  irivisilile,  a« 
wall  at  rvcoTd  thaiiilble.  Tb«n  wo  will  uccnd  many 
mllM  into  tbe  air,  mMtfng  the  raj*  on  the  way  Jawn, 
iMfore  tlitt  lifting  procct*  baa  done  It*  wliolc  w^rk, 
aad  tben  aiialfie  th«  light  all  ot«i  again,  to  ai  lo  bo 
al>le  to  I«ani  tlie  dirterenc  i>roi>ortloiia  In  wliich  tlie 
dlffmnt  rajs  liavn  lioeii  nbitorbi^rl,  nnd,  by  stiulyiti); 
lli«  action  on  phcIi  separtilo  ray,  to  provw  llio  stale  of 
tlilnic«  wblcli  itiudt  bavoexlBieil  before  tbls  sifting  — 
this  seleetlve  abiorjitloii  — b«i;aii. 

It  may  accnt  at  lint  tbat  wo  cannot  ascend  far 
enough  to  do  miicli  good,  since  tlie  anrfaee  of  our 
aorial  ocean  b  liundndEi  of  miles  overhead;  but  we 
mutt  reraemb'er  that  tlio  air  ktows  thinner »»  wo  a»- 
ceiid,  the  lower  alinosphere  being  so  much  denser 
that  about  one-half  the  whole  substance  or  mass  of  ft 
llos  within  the  flr»t  four  railex,  which  1«  a  lean  li^lgltl 
ihui  UiQ  t0])S0(  «i)ni<!  inountaini.  Kv«ryhigli  niouti- 
lalD,  liow«Tar,  will  not  do:  tor  ours  must  not  only 
bo  T«ry  high,  but  very  Bic«p:  so  that  the  slatlon  W0 
ehooM  at  the  bottom  nmy  Ixiaiiuoit  und«rtha*lAtlon 
we  are  aftorwurda  to  occupy  at  the  top.  Besides,  wo 
are  not  golog  to  climb  a  lofty,  londy  Hutumlt,  like 
tnurialH,  [(>  spend  an  hour,  but  in  ajicnd  weelu;  sfi 
thai  wr  mimt  have  fire  and  rhelter,  and,  above  all,  we 
miirt  have  drj'  air  to  Sot  cl^ar  sklet.  First  I  tbougbl 
of  the  Peak  of  T^neriffLS  l>ut  afterwaidt  aonie  point 
in  Die  ten-ltarii<s  at  Hw  llnilvd  Stat«>  teomftd  prffi'^r- 
able,  partiiMilarly  aa  Uio  government  offerod  to  give 
tb4  expedition,  through  the  eisnal-^crvke,  and  under 
the  dir«cUon  of  it»  head,  fiuit.  Iliucti,  material  help 
In  transportation,  and  n  mllllary  tncort.  If  nredrd, 
uywhere  in  Its  own  dominions.  No  sTimmlt  In  the 
•ailera  part  of  the  Uniteil  Staiei  riie*  much  over 
•eren  thounnd  iwi,  and.  thaiiuli  the  ureal  Ititcky 
Mountains  rearh  double  this,  their  tops  are  tho  home 
of  fog  and  mist;  so  Ihsi  lhi>  desired  eondlUong,  if  met 
at  all,  conld  ouly  bo  found  an  Ihu  other  i>id«  at  tlie 
contiucut,  ill  soutlurrti  California,  whore  the  sum- 
mlu  of  the  Sierra  Nevada*  risd  precipitously  uul  of 
the  dry  nlr  nf  the  gnM  wnaten  in  loni-ly  |H;ak»,  whhdi 
look  easiwanl  down  from  a  helfcht  of  nearly  Aftevn 
tbouianil  fi^nt  uiion  the  dKioil  lands. 

Tiiii  rrmoto  rc|[ion  wa«.  at  thn  time  I  »peak  of, 
alnoit  unexplored ;  and  iu  hffi;host  peak.  Mount  \V1ilt- 
D^,  had  t>^n  but  once  or  twics  ascended,  but  was 
rtpMMnted  lo  bo  all  wv  dc-iired,  could  w?  once  cliint) 
it  Aa  there  wa«graai  doubt  whether  our  apparatus, 
weighing  several  thousand  pounils,  etmld  possibly  bo 
talen  lu  t]ie  top.  and  we  had  to  travel  three  ihnusaiid 
mile*  pven  to  get  where  tliefhiof  didlciiUiu  would  tn- 
gin,  and  make  a  desert  journey  of  a  hundred  and  fifty 
miles  after  leaving  the  curs,  ll  may  be  asked  why  we 
eommitted  onrtelvos  to  sueh  an  imm<Miai<  journey,  to 
fa«c  inch  unknown  rlaka  of  failure.    The  answer 


mtut  be,  that  mnunlaiiis  of  ensjr  ascent,  and  flfleen 
thousand  feet  high,  are  not  to  bo  found  at  our  doors, 
and  that  tbeM  risks  were  lavoU'«d  In  Ibe  nature  of 
our  novel  experimt^nt;  so  lliat  weelarlod  out  from  no 
love  of  mere  nilrroture,  but  from  neoewlly,  intidi 
Into  the  unknown.  The  liberality  of  a  dtiicn  of 
Pittsburgh,  lo  whose  etitouragemem  the  enterprise 
was  ditf,  had  funiiiilied  the  costly  and  delicate  appa- 
ratu«  for  ihu  expedition;  and  that  of  tiin  traiineuiiti- 
nental  raliraada  enabled  u«  to  tjike  this  prodous 
freight  alonj;  In  a  privat*  car,  which  carried  a  kitetien, 
a  steward,  a  cook,  and  an  ample  Innlcr  benidet. 

la  this  wecrost'od  tbo  entire  continent  from  oc«ka 
to  ocean,  snipped  at  San  Pr.tncl^co  for  the  uillilary 
escort,  went  tliree  hundml  iiiiics  south  m  as  tu  get 
below  the  tnounlairs,  and  ihcn  tumwl  rasLward  acain 
on  to  the  desert,  with  the  Sierras  lo  the  norUi  of  us, 
after  a  journey  wblcli  would  hiLve  been  unalloyed 
pleasure  cscopt  forthn  anticipation  of  what  wascooi' 
ingasfi.xin  as  w(  left  our  oar.  I  do  not,  indeed,  know 
that  one  feds  the  triumphs  of  civilisation  over  tlie 
opposins  forces  of  imturo  auywhcn;  more  than  In 
the  sharp  contrasts  which  the  marvellous  luxury  of 
recent  railrosd  accommodstton  gives  to  the  life  of  ilie 
di*iiert.  When  one  i*  in  the  centre  of  one  of  the  great 
iiarmn  rvglonK  of  Uiii  globii,  atid,  n.fti-r  ionktng  out 
from  the  windows  of  the  flying  train  on  lU  Rcurclted 
wastes  for  lonely  leai;u«Hi  of  hahltiess  desolation,  liimt 
lohis  welirtiniislind  dinnor-table,  and  the  fruit  and 
ices  of  bis  dessert,  be  need  not  envy  the  heroes  of  ori- 
ental slory  who  were  carried  across  dreadful  solitudes 
in  a  single  night  on  th«  tiacks  of  flying  gcnth  Ours 
iironghtns  over  threw  thonnand  mile*  Ut  tlic  Mojare 
desert.  It  was  growing  holler  and  botier  when  tlM 
train  stripped  in  the  midst  of  vast  und- wastes  a  little 
aft«r  uiidiiight.  KonaiKl  from  our  Sleeii.  we  stepped 
on  to  the  brown  sand,  und  i>.«w  onr  luxuriotiii  car  roll 
away  in  the  distance,  experleiiclng  a  transition  from 
the  conditlona  of  cirilixation  to  those  almost  of  bw^ 
biLriem,  ns  shnrp  an  could  well  he  Imagined.  Wc 
commenced  our  slow  toll  norUiunnl  with  a  thermom- 
eter at  110°  111  tlip  shade,  if  any  shade  there  b«  in  the 
shailelivw  desert,  which  seemed  to  be  chiefly  Inhabited 
by  rstilesnakcB  of  >n  ashen  gray  color  and  a  pMul- 
larly  venomous  blti>.  There  Is  no  water  aave  at  tll« 
rarcMt  intnnraU;  and  the  soil  at  a  disianoe  aeenil  OS 
though  strewed  with  vhccts  of  sail,  which  aids  the 
delusive  ^how  of  the  mirage.  Theso  ar*;.  In  fact,  tlie 
aiichrnt  heil.i  of  drli^d-np  salt  laket  or  dead  seas,  saune 
of  tbcin  being  Iwlnw  the  level  of  the  m^an ;  ami  such 
a  one  on  our  rLght,  though  only  about  twenty  miles 
wide,  hai  earned  the  name  of  ■  Death  Valley.'  frooi 
thn  number  of  human  bitlni,-8  who  have  pi-riihiMl  in  it, 
Formerly  an  emlgrant>tmln,  when  ••migrants  crataed 
tho  t'vntincnt  in  camvnuti,  had  passed  through  the 
great  Ariioiia  dcsurti  iu  safety,  until,  after  their  half- 
year's  journey,  tbclr  eyes  were  gladdened  by  the 
snowy  pi^aks  i>f  the  8ierraa  looking  delnslTcly  near. 
I'he  Hoal  of  their  long  toil  seemed  before  them :  only 
this  one  more  valley  lay  between  ;  and  into  this  tliey 
descended,  thinking  to  cross  it  In  a  day,  but  thoj 
never  crossed  IL  Afterwards  the  long  line  of  wagons 
wa<  found,  with  the  skeletons  of  the  animals  in  the 
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liurnrw,  »nA  hy  lh«in  Oiofv  of  man.  woin«D,  and  llltlo 
chilli rpii,  ilipatl  of  thin t;  undsotDcrellovtUielngedy 
mmalneil  at  the  Llina  of  oiir  joumay.  I  ciut  tliU  m 
ui  indirect  evid«uce  of  Uie  |iheiiomL>nal  ilnrnoM  of 
tho  r«giAn,  — k  drytteu  wlilch  m  far  wrvMl  our  ob- 
ject, wbicli  was,  in pftrt,  U> ([ct  rid,  u ranch ns  p«Mdlbt«. 
of  Lhut  wAter-vn|>(>r  whkb  U  m  vr«ll  tuionii  to  be  a 
povrerful  abnorber  of  the  »olftr  lieiiU 

Every  ihhijc  hu  iin  eiiil;  «nd  so  b«il  Ibai  joum«y. 
whicli  AuAlly  brought  ui  to  tlic  coal  of  our  loiiK  travel 
at  the  iiy>l  cjf  Uia  lilghm  peak  of  Ibo  SlemM.  Mount 
WUIliioy,  which  roae  above  us  tn  trenieiidoui  preci- 
pices Ihnt  looked  huiwIrjMly  Iniuntiuunialilc  &q<1 
WOHdt^rfully  nenr.  The  wlioir  nAvaf!!-  muiintalit 
region.  In  lu  ilov  rises  (ram  the  well,  and  itti  itcicctit 
tothcd-^acrlpUioi  in  the  cut.it  more  like  Lhocliali) 
odicd  llitt  Apcmiincs,  In  (he  mooa,  ihau  ai>y  tbiciK  I 
know  cm  lliu  eafth.  Tbe  suniTnlta  arc  jft)s;cd  peak*, 
like  Alpinn  '  needle*,'  luoklng  in  tbc  tbin  nir  so  deln- 
lively  nenr,  thitt,  cuniing  un  such  n  scene  unprepared, 
one  wijuld  nlmoBl  t*y  tlu-y  vrr  Ixi^  gnj  tuai«M  a 
few  Delda  oB.  wlib  an  oL'casionxl  illtle  wblt*  pftlcli  on 
the  lop  ihkt  migUL  be  a  hnuttk^rcliief  or  a  sb^et  of 
paper  dropped  Ihcre.  Out  tbo  tclc*ca|i«  showed  tb&t 
the  Becmiii);  »l<Jue»  were  "f  tbe  height  of  many  .Snow* 
<lon:«  piled  on  one  aiioLlicr.  and  llie  white  p&tcbea 
occsjilonitl  snow-fle.ld*,  looking'  huw  iiiviliiiKly  cool 
from  tbe  Wrrid  heat  of  the  doaert,  when-  wc  were  cji- 
eain|>ed  by  x  little  rivulet  that  ran  down  trom  tome 
unseen  ictf-I«kn  in  ihiit  upper  air.  Here  we  piiclied 
our  lents,and  ft^ll  to  work  (fur  yuii  remembttr  we 
tnuti  hiivft  twostMlons,  a  low  and  n  high  onti,  tucom- 
ptre  the  r«sulu);  wid  ber«  ve  lal>ored  ihrM  weeks  In 
ftlniMt  lutvUnblo  heat,  tbe  Instrumentn  harini;  to  be 
(ransLaiitly  swept  clcjir  of  the  red  desert  dust  irhich 
the  Iiiit  nhid  brought.  Ctoso  by  ihcso  lentx,  a  Uicr- 
motneter  corcrcd  by  a  Hliigle  sheet  of  glass,  and 
»urr<'und«l  by  wool,  rtjsc  to  25T*  tn  the.  sun;  and 
SMueilines  In  the  tent,  whicti  was  darkened  for  the 
atitdy  of  ■et)arei«  raya,  the  lieat  was  absolutely  be- 
yond human  cndnranCA.  Finally, our  apparatus  w&.i 
taken  apart,  and  pocked  in  small  pitccn  on  t.ht  hncks  of 
miilti,  who  went  tu  carry  It  by  a  («ii-dai«'  Juuruey 
tliraiifb  ilic  rnoimtaina  to  the  ottwrr  side  of  the  rocky 
wall,  which,  though  only  ten  or  twelve  inlica  distant, 
airoHK  uiilKsabove  our  beads;  and,  leaving  ibcaeiuiilu- 
tminit  lo  gn  wilh  the  cacori  by  thU  Inniter  route,  I 
Btarled  wllh  n  guidn  by  a  ncarrr  wiiy  to  llinM)  white 
gleams  In  the  upper  »kiei  tliat  bad  dally  tantallxed 
us  below  in  the  itest^rt  with  Bugge«tlona  of  delldoiu, 
unattainable  cold.  That  d«««rt  lun  had  lauacd  our 
fa<:<;a  tu  a  Icatbcr-tlkc  brown,  and  the  cliango  to  die 
rnoli-r  nlr  as  we  asceuikd  was  at  Bnt  delightful.  At 
Ml  nitltuile  nf  live  lliuusaiiil  feel  we  cune  to  a 
wretched  band  of  nearly  uakml  savagsi,  cxoticfaed 
•mmid  ihelr  c:iuip-llre,  and  at  six  thoiuaod  found 
the  flnt  icaiiercd  trees;  and  here  the  (c<eble  euggea- 
tlon  n(  a  |>ntli  utoppt^d,  uiiil  we  itesc^ndul  a  ravine  to 
tlie  lH?d  of  a  monnlnin  ilrcnm,  up  which  wa  forced 
our  way,  culling  thruugh  II>e  fallen  trees  wllliau  axe, 
fighting  fur  vvcry  foot  ot  atlvunte,  and  tinally  pasaing 
wbat  aecni«d  iinpaM.iblp.  ft  wus  Int^-rcntlng  to  spec- 
ulate aa  to  the  fate  of  our  »ldcrMUt  mirrors  and  other 


prcciuua  freight,  uow  somewherv  on  a  similar  road, 
but  qiiiti!  uaeleas.  We  were  committed  now.  and  had 
to  make  tha  best  of  It :  aiul.  besides.  I  bad  begun  to 
have  my  altvntlon  dlnwie*!  U)  a  more  |M*rMiiial  sub- 
ject This  was.  (hat  (be  colder  it  grew,  ih"  more  tbe 
sun  burnt  tbe  skin —  quite  literally  burnt,  I  may  say; 
to  Uutt  by  the  end  of  tbe  thinlilay  my  fade  oimI  hands, 
ciuic-bardenpd,  ns  I  tlioughl,  in  tha  ilMert,  lH>gan  to 
look  aa  if  they  bad  bceu  seared  with  red-hoi  Irons, 
beruin  the  cold,  u here  tht^iliemioineler  hail  fallen  to 
freezing  at  niicbt ;  and  still,  oa  we  ascoidrd.  tlic  piu-a- 
doxtcR I  effect  Increased.  The  colder  It  xrew  about  us, 
tbe  hotter  the  sun  blazed  abuve.  We  bare  all  heani, 
probably,  of  th is  curious  elTiwt  of  bundnf;  lii  tlinniidit 
of  cold,  and  some  of  ua  nay  have  osperienoed  it  tn 
tbe  Aljii,  where  It  may  be  aided  by  rellectlou  from 
tbe  snow,  which  w«  did  not  have  about  us  at  any 
time  except  la  scattered  patches;  buthcre,  by  iheend 
of  the  fourth  day,  my  face  waa  scarcely  recognlr.able, 
and  it  almost  *e«med  as  thoagb  sunbeams  up  here 
wvrudlfTrrent  ttiinji*,  andcoiilained  soraeUiine  which 
the  air  Ulters  out  before  tbi7  reach  us  In  our  cuatotn- 
ary  abodes.  Hadiitlon  here  Is  Increased  by  the  ab- 
sence of  water-vapor,  too;  and,  on  the  whole,  this 
intiniale  personal  cxperienoe  fell  iii  almost  too  well 
witli  uuranUclpations  that  the  air  is  an  evrn  more 
claborali:  liwp  to  catch  the  suntveaius  llian  had  been 
surmised,  and  thai  this  cSrcl  of  selective  absorpllon 
aud  radiation  was  intimately  connected  with  that 
(■hiuige  of  the  primal  energies  an*!  prima)  color'  of 
Uio  sun  which  w«  hiul  cllrabeil  towards  it  to  atody. 

On  the  fonrlh  day,  ofdr  brenk-ncclc  ascents  and 
deacents,  we  finally  ascended  by  a  ravine  down  which 
leaped  a  cataract,  till,  at  nightfall,  wc  reached  our 
upper  utmp,  which  was  pitched  by  a  llUlo  lake,  one 
nf  the  sources  of  (he  waterfall,  at  a  height  of  alMiit 
twelve  tliousaiid  feet,  but  where  we  seemed  in  (he 
lx)l(om  of  a  valley,  nearly  surrounded  as  we  were  by 
an  auiphllhcatre  of  rocky  walls  which  rose  perpon- 
diculariy  to  the  height  of  OlbralLar  from  th«  wui,  and 
cut  off  nil  view  of  the  desert  below,  or  oven  of  the 
peak  above  lu  like  air  was  wonderfully  dear;  i« 
that  the  sun  set  lu  a  yellow  rather  than  an  orang* 
sky.  which  was  reflected  lu  th«  little  Icc-rlmmed  lakM, 
and  from  octrasional  enow-flelds  on  the  distant  wnate 
of  lonely  mountain  summila  on  the  wesL 

The  niule-traln,  sent  oil  before  by  another  mutp, 
had  not  arTive<l  when  we  got  to  the  nunintaln  ramp, 
and  we  realised  that  we  were  far  from  tbe  appliances 
of  clrilliatlon  by  our  Inabtlilj  to  lean)  about  our 
chief  apparatus ;  for  here,  without  post  or  teJegrapb, 
we  ware  aa  completely  cut  oil  from  all  knowledge  of 
what  might  be  gohig  nn  willi  It  In  tbe  next  mountain 
ravine  as  a  ship  at  »ea  Is  of  ihc  fate  of  a  vessel  that 
sailed  before  from  tbe  sani«  port.  During  the  en> 
forced  idleness,  we  anended  tlie  peak  tiexrly  thrM 
thousand  feet  above  us,  with  our  lighter  apjtarattu, 
leaving  tlia  question  of  the  ultimate  nw  of  ibehcavy 
cnee  lo  be  settle<l  later.  There  seemed  lilt)oproai>eet 
of  carrying  it  up,  as  we  climbed  where  (he  granite 
wall*  had  been  split  by  the  caithquakcs,  Icttlne  a 
BlTvani  of  grcAi  rocks,  like  a  stone  river,  flow  down 
tliruugh  (he  lutentices  by  which  we  asamdMl;  and. 
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in  fact,  th«  livavicr  npparatiM  wms  not  caTriod  nbovn 
the  mounuin  ramp. 

Th«  view  from  ihe  vi>rj-  (timroit  wm  over  nuTober- 
Uu  pcftlu  on  tlie  wc*t  to  mi  horizon,  fifty  niilc*  Away, 
of  ankiiown  loountuiMopa;  for,  wiili  tlia  excapUon 
of  llie  rut  ridgtt  of  Muuiit  TynJoll,  and  one  <pi'  two 
(m>  cOTUpicuniii  onnt,  Micic  siimmiU  arc  not  known 
(ofamo;  and,  woiiilprful  as  Ilio  view  may  \)t.  all  Hii- 
Ctuinu  of  aMiiciailuii  wirh  hmiiAii  Iiileresl  wlikli  we 
find  [II  till!  inimiiuHi  liiiiitica|K!  of  nliler  IniiilA  I*  lieru 
litrbfii^-.  Il  wu  [nipoMil>l«  noi  to  b*  inipri'jisi^d  with 
the  •arage  solitud«  of  this  deswt  of  the  upper  air, 
and  ouminotencHiram  man  and  lii«  n'orka;  but  I 
turned  to  tlir  study  of  tltc  *pvci»l 
jr-%,^  tilings   coiiuocird   with    my  idI»- 

,'         \  »i«ii.      Down   far  htliiw,  llie  air 

sei^tni'il   tillpd   wIlU  reddiili   dual 
Ihal  looked  like  an  oc9aii.    Thlt 
du«l  la  really  prvaent  everywhere 
II  liAVA  found  ilin  Ilie  clear  air  of 
Etna};  and,    Ihiiiish  wo  do 
iiul  realise   its  presence   in 
li>okiiiKi]p  ihrnMKh  it,  loontt 
wlio  looks  down  nn   It,  ilio 
dwellera  on  the  cartti  seem 
indeed  like  vreuture*  at  ihe 
^  bottom    of    a  troiilili'il 

ocean.     W«    lind    cer- 
t&inlf  riaen  towards  Ike 
surface;   for  about  us 
the    air  was    of 
exqiilalte  purit)', 
and  above  iin  tin- 
sky   was 
of  such  a 


I 


^~^. 


m     m     'W     B      V      m      m 


uiaTBisuTioii  or  sulak  khbkot  tT  ua-LariL  utu  kt  «aHiuiis  «i.rir<mas. 


dMp  viulet-blue  aii  1  ha<re  never  seon  In  Eftypt  or 
Sicily:  and  jBt  pvi>n  this  was  not  abitolittcly  pure, 
for,  separately  lnTJ»il)lc,  the  oilstcncc  o(  fine  parti- 
cles could  yel  be  Inferred  from  Uielr  action  on  i.h« 
llcht  nvar  tlie  sun's  edge;  so  lliM  even  hare  we  hail 
not  Rot  nbsolnii'ly  alwive  llial  du>it-*ltHI  which  Mxinis 
to  encircle  our  whole  planet.  But  we  wriAinly  felt 
ciir»elv*»  not  only  in  an  upper,  ImL  a  diff^renl  re- 
gion. W«  were  on  the  ridsc  <j  Ibeconlincnt;  and 
the  winds  which  tore  by  had  llltje  In  coinraon  willi 
the  air  below,  \un\  were  hearing;  paat  us  (aooordint; 
to  lh«  KtH^Icif-tnts)  dust  which  lind  imM  fbrmiid  part 
of  the  soil  of  China,  and  be«n  carrl«d  across  the 
PaeiUc  Ocean  ;  tor  liere  we  were  tlfled  Into  the  great 
Mvelrclln^c  currents  of  the  glol>e,  and,  'u'-ar  to  the 
ran  In  lonely  lands,'  were  In  the  right  condition* 


to  sliidy  the  diffi'r<?m'<'ii  bi'lween  his  rays  al  tim  aur- 
fftoe,  and  st  the  bottom  of  tliat  turbid  sea  where 
we  bad  left  the  reet  of  maukind.  We  desiwtided 
the  peak,  and  hailed  with  joy  tliu  tint  arriviil  of  our 
mnle-trains  with  llie  reiiuisltfl  apparatus  ai  the  mouii* 
tAin  ciiinp,  and  found  that  It  liad  auffcml  less  thaxt 
miichl  hr  expected,  cntisMerins  the  pnthlesa  chanaeur 
of  the  wilderness.  We  weal  to  work  to  build  plocv, 
and  motmt  tt^Iescopfs  and  slderostats,  lu  tlie  >oeM 
shown  by  tlict  rit^xt  illuslralion  on  Ihct  screen,  taken 
from  a  sknirh  of  my  own,  wlierd  these  rocks  in  the 
lmin«dliite  foreground  rhe  lo  thrice  the  height  of 
t>t.  Psul's.  We  sullered  from  culil  (the  ice  forming 
three  inches  deep  In  the  tVRtn  at  iii^bt)  and  fron 
mountain  sickness;  but  we  were  too  buay  to  pay 
much  atieutlon  to  hoiltly  comfort,  ani)  worked  witb 
dexperali!  energy  to  ulillte  the  remainhiK  autoinn 
d.-iy»,  which  w<?ni  all  loo  shun. 

Here,  as  b^low,  tho  sunlight  i^ntered  a  darlceoad 
tent,  uid  was  apread  Into  a  ipecirum,  whieb  w»a 
explored  Ihrotighoat  by  the  holometer,  u«ajruririg  on 
ihv  same  acpnrato  rays  wliicb  w«  bad  studleil  beloir 
1q  Ibit  desert,  all  of  which  wur«  diQerunt  up  here,  «U 
hsving  grown  atmnitrr,  bin  In  very  diaercnl  propor- 
tions. On  the  screen  in  tbe  s|)ectnim  as  seen  In  th« 
desert,  drawn  on  a  conventions,!  scale,  nclUier  prla- 
inaLle  nor  uurinal,  but  sucli  Uint  tlie  Intensity  of  tba 
«ntirgy  chall  1m  l.ho  sama  in  each  part,  a«  It  Is  repi*- 
Rented  here  by  these  oiiiial  perpendiculars  In  e*«vjr 
color.  FIs  youT  allontlon  on  these  three  a*  typM, 
and  ^ou  will  sec  better  what  wo  found  ou  the  moun- 
tain, and  what  we  inferred  m  to  lite  alAta  of  tilings 
still  higher  up,  at  tbc  surface  of  the  aerial  sea. 

Yuu  will  ubiaiii.  iierbups.  a  clenrer  Idea,  howcrer, 

from  tbe  following  statement,  wbt^re  I  tiso,  not  Uia 

exact  tignres  used   In  calciilatloD,  but  round  iium- 

bore,  to  lllustrnie  iheproi!ea«  employed.     I  may  prs- 

mliic  ihut  tho  visible   apcclrtim   extends 

-,,^  from  U  (in  tlie  extreme  bluet  to  A  (lo 

tbe   doepi^   rwd),  or   fran 

near  M  (ibe  wmj 

of  forty  hundred- 

■■^yB.M-.-ij.>p     uiuuaandlhs  of 


mill  Imairo  ia 
wave-length)  U) 
near  80.  All  bo- 
low  80,  to  Um 
right,  Is  the  tnvialble  infra-red  spectrum.  Nov. 
Ih«  shaded  currc  above  thd  spectrum  represents  the 
amount  of  euer^  In  tht  suu's  rayi  at  tbe  foot  of 
tbe  mountain,  and  wat  obtained  in  this  way:  fix 
your  aiienllon  Tor  a  muincnt  on  any  ilitglo  port  of 
Ihv  KiHietruin:  for  iniiUitit'n,  tlist  whosn  WHr»-leag;t|i 
Is  HO.  If  the  bent  In  this  ray,  as  represented  by  tba 
bi>loiueler  at  tbe  fool  o(  lli«  mountain,  was  (Int  as 
suppo*e|  8^,  on  any  arbltmry  scale  we  draw  aYcriioal 
line,  tw-i  tnchtMor  two  feci  high,  over  that  panofUw 
spectrum.  If  the  heat  tU  aintUiut  point,  such  aa  40^ 
w#re  but  X".  a  linr  would  Im  drawn  Uiere  a  quartsr 
of  an  Invh  hiEh;  and  so  ni),  till  these  vertical  ltii«a 
mark  out  the  shawled  parts  of  tlie  drawing.  Ilia  gaps 
and  depre»Ions  In  whose  imtllne  eorrespond  to  lb* 
'cold  hand*'  already  spoken  of.     Again:  If  i«n  top 
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of  IlieinounMiii  wciDewunall  tbenoTeroncamon;. 
wo  B)ifvll  fltid  All  toe  hotter;  m  ibat  we  man  up  there 
mskeall  (uirlinrj  lii|{h<ir,  but  in  trrii  diffrrrnt  jiriipoT- 
tionn.  At  00,  fur  Imtanop,  th«  Ii«Bt  (and  llitbl-l  iiixjr 
liave  prowii  from  -i"  to  3",  or  Incraiwd  ODe-bsUr, 
wblle  ftboT«  4()  the  h(^at  (and  llglit)  mny  have  grown 
from  p  to  !*■,  or  ijicr*iuieil  fire  titiiM.  Tbe*r  inaHii- 
taia  locAiiurRinKnl*  giva  another  ii|>«i?triiiii.  iitt  ^ii^-r- 
glealn  eiLcU  (lart  of  nhlcli  arc  dofined  bj:  tLc  luiUdk 
doited  line,  wUich  we  se«  liiitkatea  very  niucli  greater 
en-urKj,  whetbin'  tivnl  or  light,  in  tlin  blue  nitl  itisti 
h«low.  Next,  ibe  light  or  best  wbich  would  lii>  ol>- 
■erred  nt  the  surface  of  the  atmoephere  Is  found  in 
thUwny.  iniie  iiinutiuttii  top  riaea  through  ane-lialf 
ttiv  Hb>(>rhin|{  lunss  of  ihin  t^mmtrlal  atiticwpTiertt  (It 
diMS  not  <|iiil«  do  so.  In  fact),  and  by  goiting  ri4  n(  tliat 
lower  half  ihe  ray  dO  bat  growu  Id  brigblue*)  from  S 
to  3,  or  half  as  niucb  again,  in  Koing  up  to  tbu  top  It 
would  ^in  half  as  much  morr.  or  become  4( ;  wbll(? 
the  ray  iieu  AM,  which  ba«  already  in<;r«aied  to  Ave 
tlai4>j  what  li  WM,  would  iii.rrea«i«  Ihe  timea  more,  or 
to  20.  Each  Mparatc  ra^  Increuuinft  tlma  nearly  io 
•onie  goooentrlc  progression  (though  the  heat,  as  a 
whole,  doea  not),  you  no*  how  we  are  «ble,  by  repeat- 
ing tbi>  prv>f4>sit  *t  entry  point,  to  build  up  our  otiii^r 
or  higbeat  curve,  which  represouta  the  light  an^  Leal 
at  Ibo  Btirface  uf  the  atinunpbere.  Tlitse  have  grown 
out  of  all  pnipiirtinn  at  Ihr  Miio  end,  as  you  ace  by 
the  outer  dotted  curve,  and  now  wc  baTc  attained  by 
actual  meaAurement  tbat  evidence  which  we  nought; 
and  by  thiu  n-pmilttuin^  tbe  ijiei'truin  oul(li1<i  the 
fttiR»iipher«,  and  then  rocnmbjning  th«  colom  by  like 
methods  to  tbo«6  you  have  seen  on  the  screen,  we 
finally  rcI  th«  true  color  of  the  sun,  wliicli  tcndf, 
broadly  fpeaklng,  tu  blue. 

It  If  BO  seldom  that  the  plijiScal  loreallgator  meeia 
any  novel  fitct  i|tiile  urmwareii,  or  find*  any  thIiiK 
except  thai  in  iliif  field  wherr  ha  \»  ne^ktn)!,  that  he 
mu>l  cniini  It  an  iiniiaual  eKperi«DC«  to  oone  unejt- 
peotedly  on  even  the  smallest  dlicorery.  This  cxfxv 
rlence  I  had  an  one  of  the  limt  A\y*  of  work  on  tho 
spcetrum  on  lh«  mountain.  1  wo*  engaged  lu  ex- 
ploring that  great  inviniblo  liont-rt^jiiuu  eiill  but  bo 
parlliilly  knanii.  or,  rallier,  I  was  uiappinz  hi  that 
Rneai  'dark  conliiirnt*  of  tJic  aprclniin.  and  by  the 
all!  of  the  exiiidslte  «l<y  and  the  new  ln»iruQietit  [the 
bolometer)  found  I  could  carry  the  survey  farthiBr 
thai)  til)  had  been  before.  1  aul>clftui«id  Ihu  [iritin 
for  tlM  gniUnt,  and  uiuasurvd  on  In  that  unknown 
paglon  till  I  had  pasud  the  Ulclma  Thule  of  pnHioiis 
tnivelkrs,  and  Anally  c«n«  lo  what  teemed  the  v«ry 
«ad  of  the  invlsiblo  heat->peclrum,  beyond  wluU  bad 
prxrrioHily  been  known.  This  waa  in  Itself  a  return 
tor  niucli  trouble,  and  I  waa  alMUt  rUliii;  from  my 
task,  when  it  occurred  to  nie  to  advance  the  bolometer 
■till  farther;  niii1  I  iball  not  fnntet  the  surprise  and 
emotion  with  which  1  found  new  and  yet  nnrecog- 
nticil  regions  below,  —  a  new  invinibla  ipeetntm  he- 
yond  tb<'  fartliest  limits  of  the  old  one. 

T  will  anticipate  here  by  saying,  that,  after  we  got 
dowu  to  luwer  earth  aifditi,  llie  exptorationi  and  uap- 
pinc  of  thin  new  region  was  cnniitmcd.  The  amount 
nf  eorar  energy  included  In  this  new  eilensloD  of  the 


inrUiMe  renion  Is  niacb  leas  than  that  of  Ilie  visible 
siMKlrura;  while  Its  length  upon  tJie  wave-leaglh  scale 
la  e(|ual  to  all  that  prevlou'ly  known,  Tislble  and  hi- 
viaible.  an  yua  will  see  belter  by  this  view,  having 
Ihn  oaniA  thing  on  the  nonnal  as  well  as  the  prlatnallo 
srale.  If  it  be  asked  whicli  of  these  ts  eorrecL.  tlia 
answer  l«.  Both  of  them.  Both,  rightly  interpreted, 
mean  Juii  the  aam«  thing;  bat  In  the  lower  one  we 
can  Bwn  conTtalently  compare  the  sround  of  the 
researcliea  of  others  with  ibcse.  Tlicsc  great  gaps 
I  was  at  llrsl  In  doubt  about;  but  more  recent  re- 
cearrhfs  at  .Mirghany  make  it  jirohable  that  the}  are 
ciuted  by  absorption  In  our  own  atmotphere.  and  not 
in  that  of  the  sun. 

We  would  gladly  have  staid  longer.  In  spite  of 
physical  liiscomforl;  but  iJia  formidable  desecnt  and 
tlie  ensuing  desert  joum*y  were  before  ui,  and  eoi^ 
taiuly  the  relKii  of  perpetual  winter  around  ua  grev 
as  hard  to  bear  as  the  heats  uf  Uie  deaeit  auiiiiBer  had 
been.  On  Sept.  10  we  sent  our  Inslmmenle  and  tlie 
escort  liack  hy  the  former  route,  and,  ourselves  unen- 
cumbered, started  on  tlie  adventurous  descent  of  the 
eastern  precipices  by  a  downward  climb,  which,  if 
successful,  would  carry  us  to  Ihe  plains  in  a  single 
day.  I  at  least  shall  never  foi^ei  that  day,  nor  the 
sceuery  of  more  than  Alpine  grandeur  which  wo 
passed  hi  our  descent,  after  first  climbing  by  frosen 
lakes  in  thr  northern  sbadnw  of  the  tl^eat  jieak,  till 
we  crossed  Ihe  eastern  rlilgrs,  through  a  door  so  nar- 
row that  only  one  could  pass  It  at  a  time,  by  clinging 
with  hands  and  feet  us  he  swung  round  the  shoulder 
of  the  roclrs  — to  And  tliat  be  had  passed  in  a  sin- 
gle minute  from  the  view  of  «-hiter  to  summer,  the 
prospect  of  the  snowy  peaks  liehind  shut  out,  and 
lostantlyeicbanged  for  that  below  of  the  glowing  val- 
ley and  the  little  osbIb,  where  the  tents  of  the  lower 
camp  were  stilt  pitched,  tlie  tents  tlMOuelvee  Invlal* 
ble,  but  the  nail*  lookin|[  hke  s  green  eearf  dropped 
on  the  broad  floor  of  the  desert.  We  climbed  stUI 
downward  hy  scenery  uniiue  In  my  recollection. 
ThU  view  of  the  ravine  on  the  sereen  is  little  more 
than  a  memorandum  mado  by  i^ne  of  the  |>arty  in 
a  few  minutes'  hall  part  way  down,  as  we  followed 
the  Icn-st ream  between  the  tremendous  w^llw  nf  the 
detllc  which  rose  two  thousand  fwl,  and  lictween 
which  we  still  descended,  tilt,  toward  night,  the  Ice- 
brouk  h;id  grown  into  a  mountain  torrent,  and.  look* 
lug  up  the  king  vEila  of  our  day's  dttsevnt,  we  saw  it 
terminated  by  the  peak  of  Whitney,  once  more  lonely 
in  the  fading  light  of  the  tipper  tl^. 

This  site,  in  some  reapecli  uoeiiuallod  for  a  pbjti- 
eal  observatory,  Is  likely,  I  am  glad  to  say.  to  be 
utiUced;  Uie  president  of  the  United  Statea  having, 
on  the  proper  repre^cnlaliou  of  its  valni^  to  science, 
ordered  the  reservation,  for  such  purposes,  of  an  area 
of  a  huudred  si^uare  miles  about  and  inclusive  of 
Mount  Wliitn^y. 

There  is  lliila  more  to  add  about  the  journey  bach 
lo  elvllltatlon,  where  we  began  lo  gather  Uii'  resulte 
of  our  obaervulluii,  and  to  reduce  Lhem;  to  smelt, 
■o  to  speak,  tlic  metal  from  the  ore  we  bad  brought 
home,  — a  slow  but  necessary  process,  which  has  oc- 
cupied 3  large  part  of  two  years.    The  reeultB.  slated 
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ju  ilie  broHi)«L  way.  uican  tlitit  iIik  iuu  r«  bluf ,  but 
meftn  kgrcfttdoAl  more  than  [hat;  Ihl*  1>lti«ii<«>  in  il- 
Mlf  htiag,  i>orbapi,  a  ciiHou»  fitct  only,  but.  in  what  it 
implie*.  of  pi«oLicat  moueut.  We  ilcdiifv  in  voiium- 
[|on  wllh  11  A  new  thIuc  of  tbr  sciUr  tic«L,  eo  for  nlu-r- 
leg  the  old  oaUmMcs,  ttiBt  we  now  fliiil  It  capuble  of 
melting  a  aliell  of  icn  lixly  yardi  Lbick  muiitikll v  over 
the  wliolA  eortli,  or,  wlist  niny  n:«m  morn  JntvlIlKibla 
Id  lla  pracllcol  bMrin^.  of  exerilng  over  <itie-hor«« 
|M>wer  for  each  equare  jard  of  tbi>  uormally  exposed 
tiirfaee.  We  liav«  itudlixl  ibc  dintribiition  of  tliiit 
lieat  iu  a  Hpoctrum  wLota  liiiiita  on  Uie  normal  tcalc 
our  explorallmia  lixve  curried  U' uil  esteiit  uf  raUier 
more  thaii  tvrict  what-  wvi  iircvinii-l)-  kiinwn,  mid  wit 
bare  found  Ihal  the  total  Iom  by  atisDrpllon  from  ibc 
alinoapbere  is  iienri;  douttle  wlut  liaa  been  hereto* 
foro  kuppoaei).  We  tiave  lauml  it  prulnible  Ib^l  Uie 
hnman  nice  owim  it«  ■■xiilunco  and  jiNVnrvation  Ln 
the  heat-MnHng  anion  of  the  atttiospLere  even  more 
than  bit*  been   bt.-liri'cd. 

Ttw  direct  dulcnniuatiiHi  ot  the  dlccl  of  wattr- 
vapor  iu  tills  did  not  come  wlihin  our  scope;  but  ttiat 
th«  impottaiice  of  tbe  Mitnketing  action  of  our  aimos* 
pheric  conttitneiits  hn»  b<-i;ii  iii  no  way  over-«lBlcii, 
may  be  Inft^rnKl  whnn  I  mlil  tlint  we  hum  frmnd  hy 
our  eiperlmotitn,  tbHt,  if  t)ie  planet  wi-r-e  allowed  to 
ntdiat«  frvely  Into  tipace,  wltbuut  anj*  praleeling  veil, 
IU  snitiit  furface  would  probably  fall.  tt«n  In  the 
Ifi^picS,  below  lln^  lempi'fa.tuw  of  frvtztug  niMciiry. 

1  will  not  go  nneuumeratiiig  the  rebuilt  of  theao 
invcatiKatloiJS;  but  they  ali  lluw  froui  ibe  fact,  wliicli 
tbey  111  turn  cniifinn.  that  litis  apparrnlly  limg>ld  nea 
above  our  heads,  and  about  lis.  Is  cnrrylng  on  a  won- 
derfully intrii^iite  work  on  ibc  sunbesni.  ami  on  tbe 
heal  roliinied  rn>m  tb«  loll,  pii'kin^  i>iiC  sHveted 
paria  In  bundred*  of  plai-ps,  inrtingrtiit  inrcnaintly 
at  a  tiuk  whlclt  wonld  keep  tbe  Boi'tiiig  demiirs  of 
Maxvdl  bii*y,  aitd,  ua  onv  ivauK,  clmiij-ins  tliu  sun- 
beam on  it*  nay  down  to  Uf  In  llic  way  we  linve  seen. 

I  bavc  alluded  to  the  practical  utllltlva  of  those  re- 
*earclir!i:  but,  pi-aclieal  or  not,  I  liojw  we  may  feel 
that  nudi  facta  na  we  liave  bc-eii  cunNlileiiny;  about 
fliinllgbt  and  tliU  oanli'i  aiin»»pUi>n>  may  bii  stones 
iiieful  In  the  (iiliire  ecli(i<%  of  i.fience:  niid  llial.lf 
iiot  in  our  own  bands,  then  in  tbose  of  ochert  when 
our  day  la  over,  tboy  may  Hnd  [lie  beit  jtiaiiileallon 
for  Uio  trouble  of  th«ir  scnrch  iii  tbe  fact  that  tlioy 
proTo  of  aoujo  use  to  man. 

May  I  add  an  capreulon  of  my  penonal  KRitiflrn- 
ilon  In  ihr  opportunity  with  wbich  ymi  hare  hon- 
oreil  nie  of  bringing  these  rcar-arehea  before  the 
Kiiyal  lustltntiun,  and  my  tbatika  fur  the  IdndricM 
with  wbich  >'Dii  have  iisaociiited  >'Ounu)lvM  for  an 
liour,  in  retrofpect  at  l^ast.  witli  that  cllmbiivward 
(h«  stAra  which  wu  hare  made  together,  to  Had  from 
llglvl  Iu  It*  fnlncis  what  uitiusp<v:«il  aKcnclei  arc  at 
work  to  produce  for  ut  ilic  light  of  conimoa  day. 


tfOTES  AND  NEWS. 

Tbb  Conimlllce  on  meleorolo^,  InRtllutcd  by  itie 
InlsmaUonal  congres*  of  meteorr>lo^-.  will  meet  for  a 
thini  aesalon  in  Paris  In  the  beginning  of  the  oooillig 


September.     I'p  to  the  preKCiit  lime,  the   following 
•jneations  have  been  proposed  for  eoo^oration  ilur- 
ing  this  seMion:  i".  Report  of  tbo  tMrMAfy  on  the 
lab«ri  of  the  courolttee  since  the  mc«tinc  at  Copva- 
hagen;  2°.  lleport  of  Meiars.  Brito  <.'jipeilo.  Ilildo- 
br&ndsaon.  and  Ley.  on  tbe  observation  of  Ibedrrm; 
3".  Does  It  si*f  m  »p[)orltiiie  to  wxni  convene  a  third 
International  congrew  of  mpliHirolc^lsiaV  4°.   Katitb- 
llahment  of  stations  of  the  first  order  on  the  Kongo; 
5',  Uiscnulon  on  the  uUHly  of  the  siimtuar^e^  of  ili« 
stalt^  nf  the  weather  an  piibllUtpd    in   the  ditTeront 
counli'ies.  and  Um  eventual  preparation  of  a  plan  for 
inciri:    itulforuiiiy;  0",  Discusalou   of   the  utility  of 
The  nirteorolngifid  IvIegraniB  from  America  propoved 
by  Gen.  IlaEen.  and  of  an  eventual  orjnnixaUon  for 
tbeir  distribution  In  Europe;    7".  By  what    tueaoB 
can  the  Umely  receipt  of  rneieorological  lelegraDW 
Ihi  atnurcd?  8^.  Should  the  rednetlun  of  baromvtor 
r«sdlngB  to  {gravity  under ^fi"  of  lalilnde  iMgMientiljr 
inlroducvd  ?    9*.    Is   It  desirable   to  also  count    in 
nicteciniloKy  tbo  hours  of  the  day  from  1  h.  to  3-i  b. 
according  lo  the  lesolutloiia  of  the  Intcmatlouol  con- 
ference in  Waahlngton '.'  1(1°.  Deil^iiaiiou  for  a  uni- 
formly covered   *ky   acronling  tri  tbe  fonu   of  (he 
clouds;  11",  Definition  of  rain  and  snow  days;  12°. 
Should  not  the  general  adoption  of  a  nniform  height 
abnve  ihs  earth  for  raln-giiuitPt  bo  reeon mended? 
i:t°.  What  prngress  hnn  been  made  lately  In  th«  more 
exact    iiica>urGnjeut    of    snow  i    14°.    Inlrrnallona] 
meleoroli'i^rai  labieii;  li".  Mud  1 1)  vail  on  of  the  rulea 
for  the  ailminiitralioTi  of  tin-  intrriiatlonaleuniinitlee. 
Any  luclcoroloclBt*  Intcndine  to  tiilimit  lo  the  com- 
mlliee  remarks  on  one  or  the  other  of  these  qiiesUona, 
or  tu  pm)iii!>e  uilier  (jtieitiions,  can  addreia  Mr.  Kobert 
H.  S'TitT,  Metporulogiciil  ulTlce,    116  Vioioria  StrcvC, 
London. 

—  The  Frencli  Acnileiny  of  iiiscrlptlons  and  belles- 
letlres  oflen  the  Bordiii  prbe  In  1IM<7  tor  the  l>Ml 
treatmont  of  tbp  ^tibjoct,  'A  priilnil  rvamlnation  of 
Ijie  geofrraphy  nf  Slnibo.'  Ciimpi-lilm*  are  invited, 
1°,  to  rcvifw  (he  biitory  of  the  constitution  of  the 
test  of  Ihn  work;  :i*',  to  compare  the  la:iKuaK«  ot 
Stralio  with  that  of  contcmporancmis  Greek  writers, 
snch  as  DindiiiiisSlcnlus.  etc.;  S^.  to  clarify  the  origi- 
nal otjservatioiiN  of  ,stralK>.  and  segregate  llietii  fron 
such  as  arc  merely  ijuotJ-d  liy  liim  from  oUier  author- 
ities; i",  to  draw  snch  definite  concln»)ont  aa  tfa« 
above-mentioned  studleBmayaiijei^t.  The  memofn, 
under  the  usual  ennditloni,  should  be  deposited  with 
the  secretary  of  tlie  academy  nt  Tarif  by  the  Slat 
of  Dw-cniber,  If*Sl. 

—  Tbe  flf  tb  German  geogra|)hlc&I  congress  waa  held 
at  Hamburg,  April  0-U  loat,  under  the  auspice*  of  « 
local  commitieo. 

—  A  meeting  of  the  American  metrologlcai  •oeleiy 
was  held  at  Columbia  college  on  WednHday,  SlftyaO, 
Several  Interesting  eominunlcationa  were  mado. 

—  The  GtonrirphUrbexjnhrl/UiJi  (Ootha).  nnw  edit«d 
hy  H.  Wnf;:'"'^  >ince  tbe  death  of  its  founder,  IMin, 
will  hereafter  appear  in  two  annual  parts,  i^lth  aiter^ 
naling  contents.  Instead  of  a*  n  single  volume  every 
twii  yean,  as  heretofore.    The  pan  of  volume  x.  just 
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Imued  cnrit&ins  reviews  of  pliplcs  of  the  ennli.  hf 
Ztipprili:  geogTBpLlc  niclcorolugy,  by  llnnn;  Euro- 
peau  geuilMj,  tiy  UppolMr:  gcugrapliy  vt  plauii  by 
Dnul«,  or  iiniiiialx  tiy  l^uliiiiitiilii ;  »iiil  eiha<ilu@lo«l 
InvestlgiklJon.  by  GFrlAiid.  Ii  i*  as  Imliupciiubk  n< 
l]ie  «aili«r  volu?np»  lo  iho««  *rbo  whb  lh«  bra*i)«r 
•fiew  of  tbeie  cuuiprvbeiiUve  siibjec-ia. 

—  Tbi-  fullu«rin|{  tftti)|Mmitiitvti  aiitl  «peclflc  grnvittes 
of  ntrfaco  wai»r  iw  Ibo  Mi*>ip»ipi>9  Xtiwr  wir*  tnkeii 
OD  Haxch  I  and  ■.'.  l!4v),  (rDn  tbd  Sf>iiib  Pa'«  to  llie 
utvuth  vi  th«  river,  l>y  lb«  nlfiitcrs  of  rbe  U.  S>  fisb- 
CDiumUsloti  ftcnmur  Albatruu.  l'r<>ui  T  r.M.  of 
Uan-b  1,  lu  3  a.U.  <if  Matcl)  i,  the  eoiiree  i>t  Uie  ililp 
n-as  S.R.  |  B.,  nlili  a  s)Keil  of  Kn  kiiiri» 
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—  Capt.  Magco  of  tlio  acbooQor  Henry  Wadilhigion 
npnrU  tbat  liu  ^taxaud  cbi«u  to  a  whitu  wtialo  r>n 
Hutli  1,  JQ  latiludo  S^o  8*  nortb,  iDiiffituOe  TA°30' 
ir«Bt.  Thb  poalilou  off  the  BKliatiia&  is  iiitti.iunL,  as 
lli«  wlille  whale  1*  usually  fouttd  In  iiurllif  m  vnirrnL 
Thc!  poriiim  of  Uie  ntiala  IMS  Taa  vJitlrcly  wblto, 
auil  about  ililrty  f)f«i  long. 

^\iT.  Klein  baa  hevti  (^x[HTiin^titini;  wUli  rtilo 
rinv  lu  lui  air-ilUiiifnulaiit,  vojiiu'iully  In  Tr«]M?l^c  lo 
awino  ilUcaae,  tlila  twlnpc  eaally  coiireyAil  liy  the  air. 
II«  experfmenwd  with  iwo  plg>~aim  bealtby,  tbe 
ott)cr<ll»eaaed  —  coritjtiwl  in  ihc  Mine  tlabk.  an  J  in  an 
almMpUcrc  ImprcjiiiaU-d  with  as  luudi  L'bloiiuc  a«  the 
aninula  eoulij  findurc  Mltbuut  etiiidiig  i)l»ci>infi>rt. 
The  beallhy  pig  reinalnni  wdl  (or  m  Iddk  a  liinr  ai 
aiK  hwini,  for  Hvc  Mi<H.-ra*lve  ijuyi,  pmvld^l  tbu  air  in 
Ibecutiipitruiient  waa inalii Lala(*il  wuU'diiiilifaied  with 
cbiorlMi-  (•Its:  two  good  fuinlijuiluiii.  up  ui  a  timrlti'd 
punseiti^y  iu  tb«  »\x  Ituura,  biiltig  ntqniml.  One  j^od 
fumi^mi'in  would  rllociiinllydl*inf4vtaeoi>ipartm9iit 
111  wlilch  »■  dl««a««d  pig  had  been. 

—  A  new  map  of  norlb-nmnri)  Arshiitiistan,  on 
tbe  Isrg'.'r  and  moro  cuiivmiiviiC  acak  of  ten  iiilka  to 
tbe  liicli,faas  been  iaau«d  by  the  Eneliah  war  ofBcv. 

—  The  InercAie  in  the  prlco  of  bosirood  for  loooi- 
shutilcs  baa  dlr«cb^  alt«Dtlan  to  the  puMibllUy  uf 
producing  snuie  cheaiwr  mnieriul  Ri]ti»ny  Niiitalilc. 
It  ban  been  found  tbac  cwin^uvaied  t«ak  will  atiewer 


the  pufpnae;  uid  a  poverfnl  hyilraultc  prr-*B  liaa  Jut 
been  I'uniplinrd  by  ii\x  Jiix-pli  tVliilwurib  ui  >lau> 
ch«ai«T.  Kiig..  (or  Mr.  Itulwn  Pli^kle*  of  Uumby,  to 
be  ufo:*il  in  eumpr«i*ln::  Ibit  cUm  uf  Umber  fur  the 
inaDufaclura  of  Ivaat-abuitlua. 

—  Baron  Uikkniho-Maclay  writes  to  J{ittuTt  tnm 
the  bioldfiltal  staUon  near  Sydney,  Australia,  ihai  be 
has  fiiunil  tite  leiDperatore  of  tbe  body  of  K>?h)i1na 
byvLrix  lo  Ixi  (avi-raait  <>f  ihrvt^  otiwrratlotiiil  S^**  C, 
ami  that  of  Ornlth'-irhynchiis  pnradoxtis  (two  oV 
servati'tns)  yj.ft"  V.  Tb««  Irnipcraturca  present  a 
spMiul  iiitrn-st,  comparinit  (hi^in  with  tli«  mean  tcoi- 
pcr«turB  of  the  bwly  of  niainmalla  in  gDnenl,  wlilcb 
Is  (after  Dr.  J.  Davy's  ahMrratloui  of  tltlrty-nne  dlf- 
ferent  tpcdes)  88  4"  C. 

—The  hjdrogr^lcal  retcBrche*  la  Davis  Stnlt, 
says  S':anJiiMita.  further  eorroliorate  the  crliteiice 
thai  there  exlata  In  this  place  a  warm  utfdcrcurn-ni; 
for  It  vraa  found  that  the  liiilH-ai  t«mi>^rainn',  wh«n 
Ibe  di-pth  !■  mora  than  a  onii|i<«  of  bitndn-d  fiithomt, 
io  n^are^t  iho  bottom.  Tbe  results  of  Ihc  hauling^ 
and  implnga,  csi«iidlng  to  a  depth  of  ihree  Ititnilrcd 
faibonia,  in  Davi*  and  ttisco  ll«.y*,  were  many  vari*- 
lii-a  of  lowf'r  »iiiinii|»,  a  (rir  of  which  were  tew  »pij- 
clca.  Daria  SLralt  !m  a  favi)rlt«  ground  fur  ileep-Mrti 
dredi:ini[;  fur  on  ibtt  £^t1i  nt  June,  l^\  Ilniry  Gwl- 
rey,  a  inirRibrr  of  the  Sir  Jnhn  Pmnklln  cxprdklon, 
obinlnril  in  Uavis  Siralc.  from  Ibo  depth  u(  ihnw 
hundred  fatbuitia,  a  Ga|iltai  liaul,^Uullu»ca,Clli»- 
tacea,  Asivrlda,  etc. 

—  r>r.  Lt-onard  Wcbrr  piihlUbrd  in  the  Bttktro- 
Irefinheti*  xtiHehrifl  »  paper  on  ihe  esilmitloii  uf  iba 
illuiulnailon  which  a  light  of  any  t!'^'*'"  str«nglh 
Aould  {{ivi!  ujKin  a  lablp,  or  on  a  wall,  or  any  otlior 
ot)J<-ct  which  it  might  bit  desirad  lo  llhiniinat«;  hi» 
(uiint  tH'itiK  'o  onitshler  not  only  the  inl«ii?ily  uf  th« 
soiirctiof  light,  but  also  tbe  puaitioH  in  whi'-h  (be  ll^t 
should  be  placed  to  r«uder  It  arailahlii  to  iho  highest 

AtgTKSi. 

—  Wo<rikof  of  St.  Petersburg  contributeo  to  the 
(!oii«Ta  ylrcWce*  </e»  *citK<(»  a  rauiplc  rhapkr  in 
French  from  his  recent  work  in  Rufinn  on  clim»- 
tology,  dracTihinjt  the  snpply  and  discharge  of  ttie 
rlt'cri  ami  lakes  of  Russia.  The  most  characit'riiitic 
examples  of  rlver>dl»cturge  of  (he  Ku-«ian  lyjie  in- 
cludosiich  river*  lu  ilie  Volga,  Kani^i.  and  Moskva, 
niiii-h  riio  to  high  Bood  regularly  once  a  year  in  April 
or  M.\v.  when  the  wlnier  tnowfail  melta  and  flows 
away.  The  Moekva,  wliicli  |ia.  been  cap:f>«lly  ((suged 
ill  rec«tit  yeian,  discharged  P3,0rH>,<X><.>  cubit'  iiietrca 
ill  the  Iwnty-fivc  days  from  April  Ul  to  May  10: 
during  the  rest  of  the  ynir,  the  lotui  dlAclmncewM 
only  S.i.iHK),«tw),  Tlie  Nora,  a  lacnsltinv  river.  Is,  of 
n>ur»e,  riiiicU  morn  r^iilar  in  Us  flow :  It  carries  out 
Bhodl  onV'eliiverilli  of  tbe  volume  of  I.ake  Ladoga 
erery  ye^r.  Kvaporatlon  on  the  Caspian  Ueatimaied 
at  a  little  orer  a  mMre  ajaar,  bnt  Hn«  exactneta  is 
not  Haimed  for  this  result. 

—■The  lunjc  serins  of  experiments  made  during  last 
Bummur  and  autumn  at  tbe  Souili  Forelaud  light, 
England,  tn  test  the  respective  merits  uf  nil,  Kas,  and 
electricity,  for  llgbthouso  Uiumination,  will  sbortiy  be 
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reported.  Tbe  result  Is  strongly  In  favor  of  eluctrt- 
cily.  TIio  i-W-lric  ll^-1ilo)(iU1  beiieeii  fnurtepii  miles 
when  tticothiTs  were  toatsightof  atclglUmlle.ii  anil, 
«rbei)  iLe  ollien  nere  nt  a  maucimum  poK»r  of  ten 
mili-s,  Llie  electric  llglit  cttulJ  be  steii  al  ronrl*eii  anii 
ft  half;  ami,  ihoiigh  itjt  puiver  U  inui;)i  dliiiltilstiei] 
by  f'^Ki  it  <s  Mil)  superior  tJ)  all  otber  lights,  — ii[>aint 
LltliLTtoduublfuL 

— Ill  conieqiienee  of  the  Incruae  of  Rhort^lKhtcil- 
neit)!,  anil  the  Umorlc^  curmtt  ma  t»  IM  irauio.  a  new 
(lepurmrp  iii  liooh-prlnliniiliM  bci-u  tnailw  In  IlMllanil, 
the  leliers  beiiiu  priiiled  In  dark  blii«  on  a  |jn1iv K''f<^'i 
page.  Mt^sira.  JsaleJb  of  Berlin  have  slIso  prlnCitd  on« 
of  ihdr  lalKKt  jiublicattons,  *Di«  iiaturgiMclilcbLe  Aer 
Borllncrin,'  In  ihl*  mannor,  liut  th«  result  Is  not 
whffily  galUtucli^ry. 

—  Scaiulliiatita  states  that  IT.  C.  Miiller,  who,  as 
'SysKliiiniid,'  has  been  prrsrut  ata  lar^K  iiiimtier»f 
'drivings'  ol  whales  at  tbe  'Farocr,'  luu  rccenily  •!«• 
scribed.  In  ilie  Prucceilliigs  of  the  Nsiural-hlsiorj 
Kicli'ty  at  Copi'iiljiigiti),  th4t  prociHts  ol  ciil«lil»|{  the 
grlndebval.  The  latest  tiiimbitr  art!  caiuglil  hi  ihc 
tuonllis  of  .lune,  July.  August,  and  Soptninhrr.  A 
f*w  wwuiidcil  ■[wciniun>  are  found  to  be  troubled  with 
paraaltea,  smalt  while  cniRln(.-cnns,  rarely  by  cirri- 
ped«s.  IL  has  aii«ii«iny  la  DcliiUiiiiu  orca,  Ihc  oiatki 
of  whose  teelh  have  ufieti  been  nb-erved  on  It;  but 
thai  Lag^tnorliynclius  Eschrlctli  or  Delphiiiiis  turrlu 
should  bite  11.  Is  a  fabli?,  fortlnnniuh  U  loo  litllo  and 
Us  teetli  (OQ  small  to  do  tbe  gdiidehral  any  hnrtn. 
BobIiIm,  it  fvetl  1  un  the  same  food  an  the  griudebval, 
vU.,  squills.  Tlio  nciTs  of  Iho  arrival  of  the  whales 
upreails  liko  fire.  Prom  pvcry  village  pfiopin  haiten 
to  thu  pljice.  By  HirnvFliig  stone*  Ihe  whal<>*  An 
drlTcu  lato  thii  bayi  wheucu  they  ar<!  either  dra^Ked 
on  laud  and  killed,  or  ilnin  with  knives  on  the  iJinl- 
low  [tlitces.  Tbeu.  after  tht  whitlos  have  htrcn  killed, 
a  i^ivlxioii  nf  the  catch  U  luade  by  tbe  psrliclpauta, 
certain  portlnns  l)uiii|{  renurved  for  Ihe  staut,  church, 
and  Bchuol  funds. 

—  fnifeuor  Kiesillag  of  Hamburg  has  given 
csiicclnl  alteiiltijn  to  tint  fuciioun  smiMit  qiie^tiuu,  and 
during  the  pa^tyoar  has  di'vUed  a  ntunlier  of  ez- 
peri  inputs  for  lllu*li-atlrg  the  action  of  inimite  solid 
or  liquid  particles  on  siuillghi,  by  which  sky  colon 
are  produced.  U<;  bn«  tuirly  aumtnariKcd  hi)  rosutis 
iti  a  iiaiii[ilikt  onlltlod  *Uic  ditiniueruiiiiscrscliclnun- 
Iteii  ill  Jabre  It^  iiud  iliru  phyelkallicho  crkl&ruu^' 
Diffiactioii  i*  coiisiiletvd  thti  luust  itiipurLaiil  optical 
process  ibAt  coiitriimie*  to  llie  rcJiiilt,  am  Uii;  dull 
rttildlsh  ring  around  the  noonday  sun,  tlio  liorliun 
colon  at  sunset,  and  llie  purple  and  other  gtona  half 
an  hour  later,  ar»  all  asAritwd  to  lliii  ainloti.  The 
cxpluialiuu  w(  the  purple  and  pinkish  glows  Is  «-([»> 
dally  n|)t  and  ingi^iilous,  and  uivre  tu  tbe  |i"tul  Ihau 
any  other  suliilion  of  the  quealiou  that  hat  been 
presetiied.  An  Iniporlani  supplement  to  hi*  pnmiihlet 
de«(:ribi>9  ilie  r^uiisi ruction  of  an  apparatus  du'ilgtied 
to  lUustraie  bin  explaiiatious  experiiiieiitally.  He  is 
a  itmng  supporter  of  the  vok-anio  nrigiti  of  the  par- 
tlcla«  on  which  the  dlflraeting  wate^pilrticIe«  have 
coudensdd. 


—  Wo  team  from  SctndSrtaela  that  Professor  Pklbe 
Hansen  of  the  lTntv«r?liy  of  Copenhagen  dttUxtred 
'recently  a  very  intfre.iliii^  lecture  u|iun  the  progras 
of  Denmark  ju  recent  liines,  rspecUlly  iftw  the  fr«e 
conBtltutlou  of  IH48.  During  the  Inst  ceniiir7,  the 
yearly  Increase  of  the  population  was  nearly  2.000; 
after  IStO.  1T.U00.  4:u|>euha!;en  hii.d,  iu  ItMO,  )S4,(XX} 
InhabltanU,  -irhilo  it  now  has  sai.OOn.  The  provin- 
cial towns  rosi»  in  the  number  nf  Its  InhatHiaDts  from 
118,000  in  iSlS.  to  S0I,0'3U.  Early  in  the  century,  a( 
the  nccomloii  of  Kitii:  Frederick  VI.,  the  oattouol 
wealth  could  be  computed  al  M>0,(iO(XOOO  crowns;  In 
im^.  at  the  accession  of  Frederick  VK..  at  1,000,000,- 
000;  at  hii  death  In  1^1.  at  2,^Oi},iiO0.00O:  and  oow. 
at4,0(iO,0(K),(N;0.  D«iiiuark  cannot  any  longer  JUkUf 
be  named,  as  formerly  by  tho  poat,  *a  poor  llttlo 
country.' 

—  Mis*  E,  A.  Ormvrod  has  just  isaiud  her  elebtli 
annual  report  of  "  Ulwrvatlotis  of  Injurious  lus«cis 
and  common  farm  posts  during  lli«  year  1(^,  with 
metliuila  of  prevenitmi  mid  remedy."  tt  embodies 
the  TVtn.irki  of  uuiiierr/UN  ottaerverv  in  varioua  parts 
of  Great  Britain  on  tlieoccurretieeof  liiMelalujurloiu 
to  farm  and  girdea  crops,  oD  their  habits,  and  on  th« 
bMi  way*  of  getting  rid  of  tbt^m.  It  la  nut  a  little 
remarlcnbie,  says  Xalurf,  to  nuiice  how  obserraat, 
often  of  miiiiiti*  and  inierosting  dctalli,  Slba  Ortoiv 
rod's  corresiioixleiits  ara;  and,  though  manyof  tbest 
prubaiily  have  little  or  »ii  scicntilic  Italnlng,  tti«li 
aptitude  (orstuiljiiia  the  hnliiisnnd  cffeelsol  certain 
Ihsecis  niske>  their  records  of  considerable  valne. 
Ailde  truiii  tbe  scientific  inietoit  of  tlie  ntjion,  iius 
Oruierud  liiks  dune  a  goui]  wurk  in  inou  lea  ting  habits 
of  observikiiiin  amnnj;  farmers  and  ganloners,  wbo 
have  opportunities  «;)cli  as  few  oth«tB  have  for  a»tl- 
ciiig  facts  ounuected  with  the  lifo-hiitories  of  ioseeta, 

—  In  the  January  Dumber  of  the  .ToKraiif  t^  lutat- 
OiTty  nitd  jititiJilfAii'jj/.  Ur.  Alexander  Hill  deacribcj  a 
Tpry  inion-slliic  parasitic  niiuist«r  which  he  ruc^ntly 
dissected.  Tli.<  j>»ra«liietwlncoii^itedof  alobuUi«il 
mats  projecilng  from  the  anterior  iiares  of  a  more 
perfect  foelui.  The  mau  Is  about  a*  large  as  the 
head  of  tb<:  other  fueius,  and  is  divided  Into  three 
targe  and  tin  tiuall  cotyledons.  In  one  of  the  large 
lobes  there  is  an  embryonal  funn  ttt  livrr;  In  another 
a  central  Irregular  mam  of  bone,  fall  of  cysts.  From 
a  study  of  thl*  parsslle-.  Dr.  Ulil  coiicIuiIl's  Uiat  the 
foetus  Is  a  double  monster,  one  pan  of  which  has 
been  arreaied  in  development  by  wome  mechanical 
advantage  which  tbe  more  porfect  foetus  poaeessed 
over  tbe  other  in  the  beginning;  and  that  tbe  parasite 
did  not  begin  to  develop  uuiil  after  the  perfect  twin 
was  rather  far  adranced.  Tbe  parasite  Uwell  sup- 
plied with  blood,  and  the  skin  h  well  developed;  but 
the  larger  part  of  Its  mass  Is  made  up  of  jeJIy-lik* 
embryonic  tisiite. 

—  A  German  engineer  is  reported  lo  have  hiTcntcd 
a  method  of  asceudlDg  and  dest-eudiiig  in  n  balloon 
at  pleasure  until  lie  llads  a  current  of  air  moving  in 
the horlx'tiilal direction  he  wlnlies.  The  agent  he  uses 
tt  compressed  carbonic  acid,  wiib  which  he  is  euoUed 
lo  eonileitse  or  expaud  the  £M. 


COMMENT  AND  CRlTICfSM. 

The  Ariui,  is*ck  of  the  Zoophilht  is  very 
f.,  inucli  n.  KaltttDore  ntimbtr,   Uvm    thu  xpace 
given  to  IVofi-'ssor  Martin,  and  to  Uie  '  mart^r- 

Iilom'  (if  Pror.  .1.  Rciulil  Harris.  Profcsaor 
Mnrtin's  r«p1y  10  some  ^trirtiire^  lunilc  upon 
his  wurk  in  nu  eai-|ier  issue  of  tlic  same  journal 
U  ireuteil  aa  'an  angry,  cxnggfratud,  aad  ab- 
8uni  pampbtct'  by  rariouB  wrilera.  We  have 
already  mnde,  n.s  «■«  belit-vL'.  miitnbk  mpiition 
of  tla-  piiiaiihk't  in  iiiieation.  bnt  return  to  the 
conirorei-sy  ngain  bpcatise  tbK  ZmfihiliiU  offers 
nlt-nr  an  ilUislrniioii  of  tlic  iinrair  and  un- 
enemua  luvlliodd  which  find  favor  with  the 
^ROtivivisectlonista.  ilany  or  these  persons 
hold  views.  «iich  that,  however  muvh  we  may 
disngree  wilh  thens,  t)icy  are  untitled  to  re- 
spect—  ami  silent*.  When,  liowever,  any 
ix'rsou  Li)ving  '  views '  is  uot  only  iinobic  to 
pereeive  Uial  an  opponent  may  be  etjually  ear- 
liest And  upright,  but  also  uses  the  pn-M  lo 
show  liim  up  as  a  prcvnrieiitoi'.  or,  more  plainly, 
tut  u  liar,  it  is  time  fur  aelf-reeiiccUng  persons 
to  speab  out. 

The  jwinls  in  the  diseusslon  ai-e  briefly  these  : 
I»rore3sor  Slariin  published  some  experiments 
vhieb  phy^lolngisUi.  and  other  medical  men 
fntniliar  with  expcrtiiieiilol  work,  —  t.e.,  tbose 
persons  most  eompeteal  to  sit  in  juiijtmcnt 
thereon,  —  consider  n  v;diijiblc  addition  to  our 
knowledge  of  the  working  of  the  animal  body 
both  in  health  and  diwaM;.  la  hln  uet«uut  of 
his  work  —  written  for  lher«e  same  competent 
observers,  and  published  whcr«  perfect  candor 
and  fuloese  are  a  iiinUcrof  professional  honor, 
lio  to  speak  —  it  is  expressly  stjited  that  these 
animals  were  utl  put  under  the  influence  of 
uudoubletl  auaesUielies  or  narcotics,  except  In 
two  instances,  whons  curare  was  luecl  in  order 
to  Iw  certain  that  the  other  drugs  had  uot 
Ka-lS.— Itas. 


ii^urod  the  oi:gan  under  investigation.  The 
Ztmpliillst  people  claimed,  that,  m  he  nse*! 
jirtilicial  reapiration  in  every  experiinont,  he 
must  also  Ln\'e  employed  ctirarc  in  tJiosv  otlier 
casea  where  it.  is  not  mentioned,  and  mN<]e 
other  ststementa  coDC«rn{a|!  the  tn^-estigatioofi, 
which  show  that  a  knowledge  of  somo  of  tb« 
most  eleuii-iitary  principles  of  physiology  is 
siuily  wanting  in  the  editorial  rooms  of  that 
paper.  The  effort  to  fall  back  upon  informa- 
tion fumislied  by  'an  eminent  phviiiologlKt ' 
would  inevitably  rei4tdl  in  oiitkiRg  him  ridicn- 
ioiLs,  if  ttie  mention  of  his  name  could  be  per- 
mitted. Professor  Martin's  reply  clearly  set 
forth  the  nature  of  the  operation*  pcrtbriDcd, 
and  es|)e«nnlly  the  necessity  of  the  tracheolumy 
and  aitillcial  reiipirntion,  since  he  wisbud  to 
rapidly  kill  every  organ  except  the  lungs  and 
the  beaj't.  The  ZoophUiat  rvturna  to  the  at- 
tack ;  hut  this  is  a  mere  reiteration  of  iu  for. 
mor  absurdiHos,  with  eome  added  excrescenoes 
suggested  by  fl-esh  and  pen-crsc  misunder- 
stuiidings  of  IVufvssor  Martin's  explanations. 


This  may,  perhaps,  seem  a  trilling  matter,  but 
such  it  is  not.  Everjwhere  else,  when  diver- 
gency of  views  exists,  opponents  certainly  agree 
to  conaider  uach  other  honest  and  frank.  Such 
odium  AS  their  cjEpcrimeutal  work  may  call 
forth  (him  the  unUiinkiug  or  ignorant  mind, 
ami  more  e«|>ecinlly  from  the  femliiiue  Cypo  of 
it,  the  physiologists  can  readily  cudure,  but 
tlicy  do  fairly  claim  the  right  to  be  looke<l  upon 
as  men  of  at  least  as  much  candor  and  apright- 
ness  as  lliofiu  who  oppose  tboir  rrsenrch  and 
yet  exgiecL  to  be  classed  among  the  educated 
and  Ibougbtful.  ll  is  the  duty  of  all  workers 
in  the  different  fielda  of  science  to  stand  to- 
gether In  such  things,  and  to  insist  nyton  fhir 
and  just  treatment  iVom  these  ignorant  critics 
wbo  have  tlic  car  of  that  portion  of  the  public 
with  whom  feeling  and  sentiment  are  on  an 
equality  with  knowledge,  and  abusive  misrepre- 
sentation passes  for  argument. 
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Mr.  R.  a.  Pitocroit  altcmpto  to  explnii) 
liow  cnrtbriii«^ce  arc  causril.  in  llic  Junt 
number  of //arper';!  moffnawie,  ami  nttributiiB 
lb«ir  cn«rK>-  to  Ui«  action  of  interior  lieat  on 
pcrcfllnting  wnt*r,  ami  tlitir  opiiortuiilly  t«i  tlio 
liuitf  of  clumglng  jweisui-fis  cauBPtl  by  aLinos- 
pherir  or  tirlnl  loading;  aatl  anluniling  of  the 
sensitirc  crust  of  tlicvarlli.  FormidaUe  nam- 
bere  represent  llie  loim  of  air  or  wattT  brought 
on  or  Ukon  otf  ccrtaio  paits  of  tlie  earlb's 
siirrare  in  iJic  passu);!;  of  cyclones  ami  anll- 
cyclonc-a,  und  iti  tbv  nw.  iind  full  of  tides:  but 
it  inft_v  bo  atrongij"  questioned  whether  those 
chillies  of  presKiiro  arc  rery  effeplive  in  lii'ter* 
luUiiiig  lij<!  time  of  earthquaki;  Ktia[>s:  for  the 
cbaiiges  arc  gradual  nud  sliort-livvd,  tbc  presa- 
tii-cs  are  relatively  liglit,  and  the  surfactjs  ou 
whidi  lliej  LaiTS  uir*'«l  ar«  »o  hrojid  that  the 
exlreinvly  snmll  defoniiatlon  needed  for  ad- 
justment of  equilibriuiu  nii^bt  be  prudnccd 
vrithunt  (uiy  crnckiug  or  snapping.  The  omia- 
sion  of  clear  refarencfi  to  orc^nic  earthqimljoa 
in  %\w\\  an  article  ia  very  iinfortunnte.  for  Mr. 
PrcHrtor  iritl  have  many  readers  who  Inkc  him 
-for  an  uuUiodty  on  sut-b  matters ;  and,  in  the 
present  stiitude  of  sclsmologA',  the  orogcnlc 
theory  is  certainly  strongly  sup|K>rtecl  by  those 
who  give  the  study  ihc  closest  aUiniion.  It  is 
rather  remnrknMt  to  find  no  ivfiTL-ncc  to  grav- 
JUtive  diatortiona  of  the  earth's  crust,  except 
Jn  explnininj;  the  beat  of  the  interior,  nflcr 
Mallet*s  mpihml,  and  no  mention  of  earth- 
■<)n!ikea  folloning  the  nmking  of  erach»  that 
jire  freely  afl'^iiinetl  &a  tlie  passages  by  which 
water  enter*  ihc  siibterranenD  rejpons,  there  to 
be  exploded  into  Rteam. 


I.ETTBHS   TO   THE  EDITOR. 

MHtfr*!  HUM'  it  In  u II  iviii<>  rr^juliti  atinraiif  nf^OvifaUK. 

Real  and  Imaginaiy  Amerleaulsma. 

Ix  th*  vrrb'Ubn.  re|ii)tt.  o(  Sir  Wllliititi  Tlir»m»(iii't 
faiiiiiiii  B/iIliiiHirf  ItiUires  occurs  ibo  ext>re»st<iii, 
•'and  Ibal  la  i«lij  I  canii"l  e,vX  ilie  etectrLiiiia^iiii-lic 
Ihoofy."  T"  tliin,  Mr.  Cmir^^r  Fiirl>)«,  f"  Iiin  fmti- 
tn^nlnry  in  fiitH\tt  tnr  A[it-i!  311,  apjipniJc  a  r)ntiifite: 
•'TtiPM'  n>pwl»  arn  irt-nBr.illj-  fiiiiU'  rtrhiifijii ;  but  I 
am  surn  ^!r  William  Tti<>tit«>ii  Is  n«l  rT<poTi>11>)i*  for 
llib  cl)arMt<!rl.ii.ic  AmrriciMibm.'*  !•  il  nnl,  rather, 
aS«0ttlclini9    ItisuoAmerlcanitniatatl.     Allliougli 


an  American  of  lonf;  slancllng  and  cnn  si  durable  ol>- 
nervatloK  in  such  itiutU-rs,  I  never  licani  'cet'  bj 
tHelf  iiec'1  in  Uio  M>ti««»  of  '  i-onipflii'inl '  or  '  iitnlor- 
SUnd.'  To  'Eft  ll'ilfl  "f,'  i*  ft  "111  iitii'iniiniiHi  mllo- 
qnial  fi^rm.  lint  in  111"  Knuu'  |iiir4t[ni|tli  Mr.  FniiiFS 
|ia>*ni  iiniiolicfil  a  nnl  ami  iiiott  [irevuli-iil  .^intrt- 
catiuiin :  '  I  «li>  not  diiiik  [  ip'iuM  like  in  Hu-.:;:t!et,'  etc. 
And  ai;ii>n>  at  'lie  ci"«  of  Iti"  IpcUires;  '"  I  icioltl  l« 
tooM  linppr  I/'  I'>"l!  f'>rn*ftf\1  10  anoiher  roolprwnee,'' 
Ttiis  subBtltUtlnii  of  ■  would  ■  for  ■vlmulil  '  wi-  Mmtibl 
chariK  lo  \\\x  reiiotUT,  and  U'\  mt«  llitl  Ii*  wa*  him 
west  of  New  EnElaiiil  nml  New  York,  wlirrc  ilie 
jiiM  (1  i'tiiicti'iti  ln:lw?en  '  will'  nnri  'shall.'  *  won'O' 
an<l  'illiquid,'  is  iniiiiU',  wliilr  iv  ia  I""*!  f.-iHIwr  wcM 
anil  sou  til.  8ai  ilti>  ('intuslon  U  rcai^lilnz  l£iig'ai«l, 
at  snine  reeeni  lj»ok4  ami  iietr*|ai|)ers  aliow.  I  iln 
not  believe  t)iaLf>lr  WlilUni  Tlioiiisi>ii  liat  caii^lit  il)e 
pn-valent  eplileniic,  mucli  as  he  has  ln'Cn  In  ilie 
affected  district*.  A.  O. 

Tb«  cholera  liaeilliu. 

The  exael  rtltf  of  ihe  'comma  bFtellliu'  In  the  eU- 
ology  ot  cliolera  Af^lnilca  reinaliii  iinsettied.  .^t^ii- 
Rienls  [or  auil  nc!ilii-t  the  coitclii-loits  nf  K'ich  aie 
pcrhnpn  equally  (trmii:  on  ti'<ili  »Mrs,  a*  i-vMi-ncecl 
t>7  the  ditc"B'i*'T>«  in  ili'^  (lOMtcrcnces  on  cliol<rr«  helil 
In  IWrlln,  Uiinirli,  nud  Ii'milon.  Inacnlsilon  whicli 
comnlnti-ii  the  eliaiii  of  vvi<lt-iice  n-qnin-<l  lu  make 
good  KocU'a  ca!ie.  lias  in  hi-  haixli.  and  in  tli<>«e  of  Nl- 
call,  [th'Ucli.  Kriuengeti.  Ilal>e),  and  Waisoti  ( In^^ne, 
produced  positive  results.  Dr.  CriJoksUaiik  of  Kinit'a 
colli'tce  liospilsli  London,  wli.t  lias>lMen  vnrkitij;  Iti 
tliv  ljuvteritilngieal  lalMiruiory  lirre.  anii  In  wh>iu  I 
am  indebiati  furtliaaceDin|»anyin(;ilranIn)^,  Mlstne 
that  In  llJibtu's  catus  ibree  giiiueici-piss,  <,Hit  of  ilx 


•/-t 


tfJO,!. 


Ssmin  or  iK-r«*nnR  in  puolcki  Hiowme  Kocu'* 
nACU.14  IM  T>B  vurcuriciAi;  i,A(Bai. 


lii4MulAted  In  tlie  daodeniim.  preeenteil  Ibe  leslnns  ai 
ehnlfRi:  and  puiv  cuttlvalluns  ni  the  bacilltia  iif  Koeh 
were  obtnlncd  from  tlie  Inti'sLliial  contents.  Kiicb 
lia>  jnst,  Introdui'fx]  n  new  nicihi>ii  of  «|ieratIon  wlih- 
iiiit  i\iv  piiHhiclioii  i>r  aiiv  csli'tiial  li^ion,  and  he 
ropori*  till'  case*  as  rmninHPly  eonfltm In,;  ilio  view 
uf  tht!  paiiioKi-iik  nature  of  tlic  bueillua.  'Kl*in  ami 
(iil>bi  haie  denied  ilie  exlklcnee  uf  ttte  cholera  baell. 
Ilia  In  the  inieatliiid  tissue.  Ou  Uieotherliand,  ainea 
Kocli'soiigiiial  pivof.  their  hflve  been  detiiuiistratad 
liy  Babea,  and  ciinfirtncit  by  ('rookiliank,  by  siainln); 
tljp  weiiona  afipr  Uji»  mcHioil  intr^Hliiijrtl  hv  Uabes 
{bWc  lifiiin-).  Thi-  eon«iti«  in  i-iiiihii!  v^ry  ihln  w>o- 
lioiM  In  dii»«  proximity  to  a  I'inrr'*  n.vti'li,  plactnc  It 
in  an  a<)i)tciiii  ^ollllil>n  of  p>vil  fuvnxin  f»r  laeiuj- 
four  huurS)  washing  in  a  sublimate  lututlon  (I-IOW). 
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|Utt«iiiK  r»iiiilly  Ibroujiti  alcohol  »n(l  oil  ot  clowctt, 
w>'ll  OTFini;  willi  prcatura  of  bloulng-niwr  rol<l«(l 
four  timet,  aiid  iiiuutitln(;  In  Caiiadk  Iwlaaiu.    In  lu^ 


von    F«U«nlcar«r  aixl   KiDmericli    UlK-Tlf  t^poMil 

Knell'*  ctMKlniii'ii*.  Mu\  aitentA  Uint hi*  Utciltus  hwl 
iiMer  Iwen  found  In  the  miiLTms  nicmbiiini:  'if  llie 
iiiWitine.  T)i«  ilrAwiii^  Itvre  i(lt-«a,  taken  li»m  a 
t«cti<>n  of  inW-tlti?  of  *  |MiU*«nl  who  illeU  of  Aslalto 
ctaolerH,  anrt  pivriKr#il  b^Bibn  tmA  Crookshaiik.— 
a  pnpmtinn  wliich  I  h«»e  »»*ii  ruiiiiy  Umea,  — i* 
ruber  damnEine  to  llir  Muiiirlt  Hctiu-il. 

I  liavi-  Mvcral  cullirntiouB  of  l!«  PlntWr.  I'rior, 
iitid  K  <oli  iM<:illi  ui»l«robMrvatloii.»iii1  ih*-  btoiofii- 
val  a'.'l  iti  -rpliolc^itfil  cliMnMerUUf*  of  luth  nre  ills- 
UnsLand  iliarpl]r  dL-tliied. 


no-S.— Oruima  or  Kocu'i  cown^i  iiAcii.ua  or  cuolik* 
la  stiTumxT  i.Ei^nxa. 

f3,  ••Cfliiiil  <l>y  ^  A,  fuu  rill  dnjf. 

biolu^icul  chitnutAriJiLka,  Koch'sbftcillui  diflf«ni  from 
timt  '<!  Finhloranil  Prior,  a*  will  ha  t«iiii  from  Clio 

(ollowingiablii  :^ 


Kvch'a  bacUttu. 

naU-tttttur*.—  Oolool** 
ralnily  eoliUn  rtdi  LrrCflUlkr, 
inJuuvJ  MUfto*. 


T^bt-mltun.  —  Wit-  ^i  fno- 
lun  In  nuinrnt  ittIjiUik'.  IJii' 
(Kfiwtlun  cuiDmeno*"  tj-iuirlj 
at  upijnr  ixtl  u!  wLillp-lfOPl^ 
(vniLB  &  riviiikf'l-thhofd  *i<avii- 
iliiii  cnclDalni;  a  tidbbir  of  air; 
Ibwsr  pun  o!  nvv'llrlmrl  n>- 
MmMm  a  wlilLc  [liriMd.  and 
ntnalni  no  for  Hveml  ilay*. 

Sar/atr-<aU<ir'.—  (Afar- 
a«aT),  Vbrmi  •MDMranmarenl, 
wMlc  pLaitav.  lt>|iil-Ii>I  bottom 

«(  otinteae  anrtaiw;  twnoaia* 
■alU^. 


Nl  luinp«>nuu(a  of  idc  bluoil 
[tT*C.}.f<)ni>U>t;a  Unoipamil, 
■llgtitlr  brownliti  Hytt. 


FinA/er*«  bacillu». 

rtiit*cuJtiiir:  —  r  0  I  nn  le* 
tl'iucti  nIailiM'  nucb  mDn- 
rapli1Ir;nlnl,t>rO'n'ntah'jollaw 
Unfa :  Inrnt  imtl  roiaadcr  mar- 
(In,  *<»l)  ibflaiil. 

Tuf-f yiiurt —  Pig.  3,  prntc- 
Iiiir  In  ntilrli'iit  iirtMliir.  LIq. 
iiiT.uii-n  mor*  r.ipl-l;  citi'iiOii 
alaiii  nlioLo  Itiiicili  uS  Otcillc- 
Iran.  ADil  forma  ■  eonlcal. 
nil4ty  auliuiT,  RndDolly  Tncm- 
bllng  thv  ncie?r  ot  a  alOTA 
lurnud  taddit  out. 

afar).  Tlic  nunc  fbmu  mutli 
Kiorv  i^lllaklf  ^  u<l  hi  utJIIlcni, 
aAwa  tvnalii  Ume,  aclunutcr. 
Utifi  MJt>C<eDlor*>l  ilntum  up- 
pwnattbt  baiMm  at  tbc  li<i- 
nid. 

f>alaU-tutnirf.  —  lirow*  at 
onltiury  iwnpanitur* :  cutiar* 
brown,  wllli  whllUli  lusrcln. 
9artiuiQ  of  potato  appaar*  cor- 
radcd. 


lUbos  and  Crookshank  have  examined  over  ono 
liuitdrcd  pure  cultures  of  Koch's  bacllti  f>{  7iiriaoii 
jigtM  Mill  on  T.irlotis  media.  The  round  bodlea  fna- 
'lUCDtly  found.  rilUcr  alone,  or  accoinpanyi&g  Qla- 
TnenloiD  and  inv^ilor  spirllllfomi  dcvclnpmcnta  of 
ilio  comma  borilli,  were  found  in  nil  »»ei  to  b«  per- 
tvctly  lUril*.     At  the  receni  ro^etlii;  at  Slunlcli, 


Via  3.  -  ruLTriit  or  nsKLBH  ann  ruion'n  laaaa  aaciuua 
or  caOLKHA  ytatrnxa  ix  saTaianf  BaLanva. 

a,  aM«(iil  daj  i  b,  ruanh  4ay. 

Rii|>trhifi»ki  iWffttcb..  I?S■^,  No.  T)  n^poru  .la  In- 
Urulins  caw  frvm  Su  rclmbnrg.  A  mkio^coptc 
cxamiiiatton  of  Ihe  drj^ctlotia  ihiivrMl,  1°,  lr>i>c  itnd 
nATTOW  bMtvris,  a*  foiiml  by  Bft-imtook  {ZfilKbr. 
I'li'n.  iiird.,  rnl.  viit.)  in  tiuntiiU  fwnl  mxilir,  nucli 
as  produce  pulrrfwti()Ti  iii  allmtiilriDin  niatlrr;  2°, 
cbalDB  of  ovnl  iim-ruriicci,  similar  tu  tUe  iiiicrobea 
found  by  th«:  Preueb  c^JlI1lni^B^on  M'T^irritfc  ji%«f< 
ol.,  liBI,  No.  -t.  pi.  II.  flg.  fi);  :i°.  a  lurillti.  psacUy 
similar  to  tliat  de'4-rltie<l  by  Kocli;  4°.  aitotber  Id 
greater  qaaiillty,  foimil  t>y  t'iiiklrr  m:il  rrlur  In 
cbolera  Qoairu.         lltJitAiio  K.  Bmut-ow,  U.D. 

Berlin,  OanDBOr.  Uajr  3. 

Th«  redcUsh>browu  flng  aiound  the  sun. 

TUe  ring  of  rcddlsb- brawii  color  amroundifut  i]ie 
»un.  and  eudoeinK  a  dJek  of  stowlHi:  wliitlfli  liglit, 
to  wtiU'b  Prof.  R.  TT.  StoD«aUlMl  attention  In  Seienet 
for  May  22,  p.  41.'>.  has  beeii  moat  tsirerully  studied 
by  KluDvllnB  ot  fliunburg.  who  b»  abown  clearly 
that  it  is  due  to  diffractlou  on  minute  pariJdea  su*- 
pcniloit  III  tbe  air.  Carcfnl  '•bs'^-ier*  agri^  thai  ll' 
WM  not  Men  Wfore  Nov«ittt>or,  IK^I;  l>nt  «iu«»  tlieii 
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II  bu  »ilr)tct«il  much  »tUiulio«.    It  Is  ■wnilMtlT 

tirodufod  in  the  iipiier  r^tllonf  of  ll<e  nlmo^pSpK;  for 
t  Is  bcA  iti'fln  from  plirnitnl  moiitiE«ltiii.  whi>ri^  it  !■ 
coRtlnoaJly  vlsibU  hi  clrar  weMliiT.  Ii  is  r>(teii  lud- 
deo  nt  low  sMtitmt  liy  tlir  plt-ntiftil  ri'llccti:d  -kjlrslil 
Uikt  cninfei  fmm  tli«  rnnrsiAr  dust  of  ihti  tomr  aimm- 

Chvre,  «v«ii  tliuugti  tlie  sitir  >t^tu  ti>k-niL>ly  cleir.  it 
&s  been  aslonlshlnqt;  distinct  kerL'  la  Cambridce 
throDCh  th?  pa«l  wlnlcr.  on  ili<!  oLoar  omi-cyclonle 
diij-s.  vrith  iioril)-n«fll.irlndB.  followlug  tli«  withdrawal 
of  thr  cvcloiiic  c)pii<l-<iiik:  nml  li  nUaliis  lis  gmAcmt 
TUIbllltf  livtwrcii  douilii,  bccKuac  mucli  of  tfio  lower 
diutv  nir  is  lli«ii  ill  ^hiulovr,  and  do««  not  oiiiihme 
tbeiiellcateoolonof  lliorltiR.  On  uiin«  recent  ciMid* 
Ies4  but  slightly  lisiy  ctnya  it  has  been  enilrely  Utrtat* 
ble. 

IlinVD  riot  obsprrpd  tlic connection  Iwtwcen  ttio  vlal- 
bllitvof  tbe  ring  mikI  l1i>; cljiiiis<.-s of  tumpcralurAuid 
fomialioii  of  doiuls  tioUhI  b^  Pm(fi»or  Stonti,  and 
ahotild  t>*  glad  to  Icarti  ntaro  drttaila  n.i  to  date  of 
cbierratloiiB.  and  aa  tu  cluaeiiKNi  i>f  tlie  »>iiti«ciIo[i 
ill  [joint  of  time.  A  comparlinu  of  (A>«rTatJoti>  on 
tliesequ^Btions  made  at  Colorado  Siiihiga  (where  1 
prexutn«  Prof«*aor  Stnnc  madi^  Ills  r^curdA)  and  ou 
thr  «iiainiit  of  Plko'*  Poak  woiilil  bit  vnry  UtMliactlve 
in  lhi«  rMpect. 

Till!  miMt  retoarkable  pulnL  in  connection  with  IIi'H 
rini;  is  it^  iienl'tciiee  lung  after  the  ct-ssalicni  u{  ih« 
briltluTil  iwlliFjIitu  with  wbkk  it  bt-can.  IIuw  is 
tb«  rolcanic  dust  or  tlio  Ico  dnet  that  causos  It  iiuh 
porteilo'i  Uma?  Il  Memalncrodllile  tliat  iliut  cmiVl 
simply  float  lor  a  year  and  a  lialf  In  an  thin  siaeillum 
as  [In-  ntinospliOTisat  a  liuigbt  of  ti-n  or  itiorv  miles. 
Klcuiric.il  Tvjiiililoii  lias  been  suggaat«.-d  nf.  n  rnjijiori' 
iii|;  f»rc<-,  and  it  may  b«  somewhat  vflvctivn  uLutc 
the  Icivl  of  Btomi-d'roiilatlon ;  but,  besMM  this,  it 
seems  poiUble  tlini  llis  peculiar  propetlles  of  water- 
vapor  may  Rim  sDinc  aid.  Wolbaum  Ionic  ago  spec- 
nlalcil  nn  llic  lltnUalioiL  of  tlii'  atmosplierc  at  an 
aUitudc  where  ll»  K^ies  were  froKcn.  The  solid  parti- 
cits  would  there  fall  till  evapurni^d.  wln^ti  lltc^  fpu-t* 
thus  ^^J^nm^^  would  rise  a^in  till  frown  onoe  mom 
by  till!  l'dW  of  expaiisioD.  ftltlwr  ainl  aUieni  have 
Kcrnily  r«con«lilcrpd  tbla  |>roc«>>s.  Wlietber  tlie 
theory  1«  iippllcablc  or  not  to  oxygon  and  nitrogen,  it 
certainly  in  of  imporlmiCB  whci.  watur-vapor  is  con- 
stdf  r^i ;  for,  as  Is  wHI  knnwn,  thn  nla«tic[iy  and  con- 
dstisLltility  of  this  c<insLltn<nit  of  tin*  nlinoaiihvra  am 
miitnall;  antasonlatic.  Tli«  v:itK>r  (i^iid*  to  iHfTune 
Itself  K> altitudes  when!  tliu  cold  i-atiai'd  hy  iia  i-xpan- 
aloii  wuuld  r«4)uirc  ihv  cundttisatiun  of  x  part  of  it; 
and,  althongli  tneh  pi'rf»-ct  ditTnsion  U  iirpn-nled  in 
the  lower  aiiniwplii'iw  by  thp  frictiim  that  the  vapor 
suffvrsin  naa>in£  Ilirnn^ih  [!«•  air.  It  dues  not  so?m 
unmuonablr  lo  hdli-ve  it  may  oliUiln  at  BToat  altl- 
tiidri  wb^re  a  ooniLal  dinirlhuilun  i>f  v.ipDr  inu!«t  bo 
tnon  ncurly  atlaiuvd,  and  especially  so  at  limes  when 
an  estra  tupply  of  both  Tapor  and  dvist  la  -Itit  hlgti 
out  of  volcanic  cmicTS.  We  ii>ay  lliereforo  helkve 
that  at  Bome  hieb  I«f  «1  the  atmnnihore  is  *  sntiu-atetl ' 
with  vapor:  nbnvc  tht5  tbrrc  will  be  continual  con- 
deusalloR,  HipjilyinKadullcatealiawerof  thcmlantest 
ic« particles:  and.  If  these  r<>a]ly  nc«d  a  aolid  niicleua 
to  freeze  ttpnn.  tlte  nucl<>i  mav  be  suHtainAd  by  th« 
conttnuons  upward  illtlusloa  of  the  vapor  tliai  ri»ps 
to  take  lUc  place  of  that  wbich  ha*  been  coitdenaeil. 
only  to  bo  condensed  itself  in  lis  iutil.  KleoallDC'B 
dUcuBMon  of  the  diflractive  4MtiQu  of  parUcIa  siia- 
pttnded  at  considerable  alUIudes  fully  account*  for 
ttao  twllifibts  and  the  solar  ring;  and  the  close  agree> 
meut  iti  date  of  occurrence  of  sevflral  great  volcanic 
esploa Ions,  and  subsequent  brilliant twlTlglitdliplays, 
natnrally  leads  to  the  acceptance  of  the  volcano  as 


the  source  of  the  diOracUng  matter.    P«rbAp*  Ui* 
WolUstoiilan  idea  may  aid  in  explaliiiii;  the  r<'raatn- 
ing  dilBciiity:  nanielyl  the  tonfi-iyiniinm-d  Kuaiwnmon 
of  Bome  of  'the  dlDnctlng  matter  in  ilie  titiiwr  >ttiifa 
pticrc.  W.  M.  DATlS.i 

Cunl>dd«*.>r>]i  S4. 

LUs. 

In  tlte  brief  ah.stmct  in  ficiffnte  (HCay  &,  p.  380)  i 
my  address  on  '  Life.'  at  the  celabratloo  of  the  M 
centennial  anuivertarv  uf  the  Lyceuu  of  natural 
totY  of  Wllliatni  Goll^ce.  1  am  er^iUul  with  tlie 
(ollowlDg  statement:  "Kick  a  alone  ami  a«]»t^:  tb« 
dIflNoncc  in  the  result  fa  ctttur^l  by  education." 

Tlio  word^  arc  printed  In  (luul.atlon-ntarke.  aa  If 
they  wore  niyown;  and,  m  a  friend  tells  infi  that  tliey 
seem  to  bltn  to  Imply  a  XitiifJ  thai  life  has  been  jMr<o- 
iluced  by  the  education  of  deail  matter,  and  tfaxi  • 
stone  mf^lit  be  educated  Into  a  dog,  I  hojte  you  will 
give  mc  ipace  to  aay  that  tbc  words  arc  not  mine. 

Dcyond  the  quotation,  with  approval,  of  I[u:cl«y's 
statement,  —  that  "for  us,  at  lean,  the  dtsiitirtion 
betweon  liring  Iwyliea,  and  tlioM  which  do  not  live,  is 
an  til  tinutefttdi,''  — the  address  i-uiualiied  no  odIdIoiu 
regarliti];  the  uiiglu  or  cause  of  life.  It  waa  devoted 
lo  the  preaentaitoii  of  a  deQiiiiloii:  and  I  tried  to 
nbow.  first,  that  education  make*  us  acquainted  with 
the  order  of  nnltin?,  and  thus  i?iiablcs  ui  to  um  one 
(ivent  as  ihi'  sii;ri  of  .inoihi*r  winch  in  ti)  follow, 
and  to  regnlain  our  actiuni  nci-i inline;  to  the  lavs  of 
nature;  and  !<r-Cf>ndly,  llinL,  Mincu  :lI1  living  tilings 
respond  to  tli<^  onlerof  nature  in  i)ie  sanie  way,  lliey 
al»r>nn>^ucatfU:  and  that  educailou,  or  th«  ability 
to  make  -neh  responses,  ie  life. 

The  writer  of  ibf  abstract  in  .SHeticf  had  no  op- 
porlnnilY  to  consult  my  niannccriitl,  liwi  I  bsllere 
that  Uie  Bcnrcuce  which  I  hnvr  (jimicd  !■■  from  hl» 
lii}Ic3  wa  tt  pajtuKc  nliich  reads  aa  follows;  "Tlie 
iu.-tiii]]n  of  tbi!  d«i;  sre  MRnUksnt.  TItey  stand  iu 
rclatinii  to  the  esLertial  world,  nnd  Iliolr  meaning 
vohM  never  be  teamed  from  the  ^tudy  of  the  dog's 
body,  but  mutt  be  soughl  in  his  environ ntcni,  om 
that  of  Ilia  ancestors.  The  real  diffcrt-ncc  Wtween 
lining  nnd  dead  matter  llct  in  this  *i'j»i,^''in':r  of  the 
acUoiii  of  tirini;  tbin(;ii.  11il>  is  what  we  rmUly 
mean  when  we  say  tltat  the  dug  ii  alive,  whila  lIm 
Btouelsuoi."  W.  K.  BiiooKa.  ~ 


EBESEZEH  EifMONS. 

PitureAsuK  Kbekezek  KuMrjK.^  was  bom  st 
MiddIof5cId,  M&»s..M:i.v  Ifi.  1^500.'  aiitl  rflwl 
at  bia  ptantatioi).  Urunswick  conntr.  N.O.. 
the  Irt  of  October,  1868. 

He  wn-<  prfl|»i«iHl  for  oollejtft  nt  PlainQcM. 
MiLsa..  ttniler  the  ]>r,  Mr.  llalleck.  entered 
WillianiH  polle^e  at  tlie  ngc  of  sbcteuii,  sod 
wna  gratJuated  in  the  cIiuh  of  1H20. 

As  n  surg«>on,  Dr.  Emmons  r.iDk<Kl  high  In 
bis  profeMion,  and  for  lift«ou  years  wns  tbe 
most  eminent  iintctitionor  in  Btrrk^tiire  coiintv. 
He  wan  appointed   professor  of  clicmistry  at 

■  nil  lilrlh  baa  btva  varlouit/  ilatad  u  In  ITVt  an-1  ITVt;  \m 
be  slvafa  lutril  to  111*  cbllilr*n  tliii  h*  wia  Imni  tn  Mua. 
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the  A-lhnny  meilioftl  oolite  in  1838,  aiMl  wnii 
afterward  trausferrcd  to  tlie  profeasoTship  of 
obstetrics,  Iits  coiioectioD  wtth  the  college  con- 
tinuing until  I85i. 

Dr  Emmons's  chief  cIaIid  to  remembrance 
lies  in  his  work  an  a  geologist.  A  rarorite 
pupil  of  Proreasor  Amos  Eaton,  he  soon  be- 
came Interested 
in  the  mineralo- 
gy^ and  geology 
of  tlie  western 
|)arl  of  Masss- 
chitsettst  and 
tllO  t^jKcent  le- 
gion of  tho  state 
ot  New  York. 
Appointed  pro- 
fessor ol'  natural 
history  at  Wil- 
liama  college  in 
1833.  Lc  beia 
that  position  till 
lSo9,  wlicQ  he 
became  profea' 
sor  of  tnincralo- 
gj-  and  geology, 
an  office  which 
he  held  until  bis 
death  in  I8fi3. 

Hi8  ap]x»int- 
ment  as  geolo- 
gist of  the  sec- 
ond district  of 
the  geological 
suney  of  New 
York  in  July, 
l^d,  gave   the 

oppoittinity  for  the  exercise  of  his  power  of 
acute  otisenntion  iu  the  field,  which  luade  liis 
great  reputaliou  as  a  geologiiit.  In  iSii  Dr. 
Emmoii9  Hint  namedi  ilescril>ed.  and  cIsssiAed 
the  tclcbrated  '  I'oladsm  saudslonc'  la  l>m 
he  pointed  out  a  great  sy-'>tcni  of  stratified  rocl<s 
under  the  PoUidam,  which  he  called  Uie  '  Ta- 
coaie  system.'  Two  years  later  Dr.  Kmnions 
first  dcscritied  the  primonlial  fauna,  preceding 
the  i^lcbrated  dUcovcrica  of  Barrandc,  who 
recognized  Knimons's  right  of  priority  in  the 


<;^^  (&**-^-'*3£=' 


following  very  wxirleons  manner :  "  Jneompar- 
:ng  these  dates,  it  ia  clear  that  Dr.  Kmmons 
was  chi>  first  to  aanouiioc  tlie  exisieocc  of  s 
faana  anterior  to  that  which  lia<l  been  estal>- 
lished  in  the  •  Silotiao  system '  as  cliaracteni- 
ing  the  'lower  }4ilm-ian'  dimion,  and  whi(di  I 
b&x-e  named  tJie  second  fkunn.     It  is.  then, 

Just  to  recognize 
this  priority, 
and  I  think  it  all 
the  more  fitting 
to  statv  it  at 
tfais  time,  that  it 
has  not  bJtJi«Tto 
been  claimed." 
At  a  later  date 
Emmons  pub- 
lished further 
details,  and  dc- 
BcrilMMi  Bereral 
other  primordial 
Ibaslla  in  his 
'  Affiflrican  ge- 
ology  *  find 
■  Manual  of  ge- 
ology '  in  1 806 
and  IHS9. 

1       The  following 

'!'/;>        familiar  namee, 

divisions,     and 

classiScation», 

of  the  palcoxoic 

rocks    of    New 

York,  are   also 

dnetoEmnwDS: 

Chazy    limc- 

Btorie.    I}]ack 

marble  of  Isle  la  Motte,  l4orr&in  shales,  Cfaam- 

[ilain  group.  Ontario  group.  Heldwbcig  sorles, 

and  Erie  group. 

Tn  IH.^1  Dr.  Emmons  was  appointed  state 
gcol<^Nt  of  North  CaroUna.  His  discoreiies 
in  the  coal-measures  of  Deep  nod  Dan  rivers, 
of  a  splendid  triassic  dom,  with  old  vertebrates, 
such  as  flslies.  HSiirians,  and  finally  of  the  oldeat 
mammal  (, Dromalhcrium  sylvestrc)  yet  found, 
not  oaLy  in  America,  hut  in  the  whole  world, 
are  justly  counted  among  the  luost  injpMtant 
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conulliutloofl  to  tlio  progress  of  Ami-rlcnn 
g«oIogy.  Indewl,  hid  ilcscrlpUon  of  llic  new 
nxl  BiiudtttoDS  flora  of  Nortti  Cnrolina  i^  «o 
vnluftble,  that  tlie  U.S.  geological  wirvcv  has 
rvopRlly  reproduced  the  (Inncriptions  ami  alt 
tko  plAtci)  glren  ity  Etmiioiui  in  Uic  si^ili  pavl 
of  hi*  *  Amcricsi)  geolog)'.' 

AltlKMlgh  aduoAtcd  in  nocordsincc  with  H\f- 
l*aritnD  tllsclpUBO  of  till!  old  Xew-Knglanil 
pottoni,  FrofCHBor  KtnmonH  wiim  of  a  cheerfjl 
wid  tiiost  aminblc  diatKMtltlon,  »tid  was  re- 
Hpitolctl  nnd  beloved  hy  tM  wbo  came  in  con- 
tAOl  witli  him.  I  OMiiot  bettor  fInUb  thU  too 
tdtort  notkv  of  oiic  of  tlie  grcatPBt  pionecra  of 
American  Knology,  tliaii  by  quoting  tlie  opinion 
uf  otU!  wliu  WAS  ucqiiaintnl  iviMi  liiiu  during 
bia  whole  lite.  Uie  rc6p«ctcd  and  beloved  lUv. 
>I«rlc  Hopkins,  long  prcHJdent  of  WilliatnR 
oollogc,  who  flaya,  "  EuimonB  was  a  lunn  of 
rcnutrkabte  pown«  and  gi'cat  nccurncj,-  of  ob- 
acrvAtloQ.  He  seemed  to  have  an  intuitive 
perception  of  th*  difference*  in  natural  ob- 
jeOtO'  ll)*  powiAawd  an  intense  euthiisiaHm 
Id  Ills  u-ork,  Iiul  in  bU  manner  was  rvmarka* 
bl}-  qoifit.  I  bave  never  seen  the  two  tilings 
oomblnod  to  tlio  Bwno  oxtuut.  HU  pcraovcr- 
ance  knvw  uo  limit.  It  ought  to  be  flddc<l, 
that,  in  connection  with  liis  scicncft,  bo  was 
deeply  rolEgtoua.  Willtams  college  is  greatly 
ioilebleil  to  blm  for  Its  collections  In  natural 
blstOrj-."  J(JLE5  Majicoi'. 


THE  ROYAL  SOCIETY  OF  C.ii>fADA. 

TuK  fotirtli  annual  meeting  of  the  Ro,vftl 
«oeiet>'  of  Cniinda  took  plnw  last  week  in 
Ottawa.  Tbe  proeee<linKa  extended  over  four 
(Ujtt,  beginning  on  Tuesday  the  26th  ;  and  the 
attVndauco  of  memlwrt  and  delegates  wss,  on 
the  whole,  very  Bati-tfactory.  Uiough  not.  quite 
ih)»hI  In  number  to  that  at  the  hist  meeting. 
or  fellows,  about  forty  were  registered,  while 
ihirtecn  alTlliott'd  aociotie*  were  represcnt«d  by 
delegates . 

Tiie»"lay  wiw  entirclY  devotwl  to  the  gen- 
eral metiting  of  the  Miciet)',  tliv  Riorning  iHring 
ocTUpicd  i\v  fbnnal  bosiiieM  nnd  the  reception 
of  reports  iVotn  OcK-gate*  and  committees  ;  tbe 
afternoon,  by  the  addresses  of  the  president. 
Dr.  T.  Storfr  IIom,  Vi«^I*resi.lrnta  Dr.  D. 


Wilson  and  lion.  V.  J.  Chmiveau.  and  his  tx- 
cellenoy  tlie  marquis  of  Lan^loa'iie  ns  huiior* 
ary  president.  Dr.  Hunt,  in  the  cowrse  of  hi« 
addresi,  took  occasion  to  Mtgt  strongly  the 
ulilily  of  the  establishment  of  acmnite  lidnl 
observations  on  the  co:i(it«  of  the  Dnminioii. 
while  the  vice-president,  in  rcv-icwlnpr  tiic  work 
of  the  society,  iiointed  out  lliCBiwcia!  notressity 
of  InniiciUnte  effort  in  eonneetion  with  etbii(do> 
gical  research. 

■  Th(!  soeicty  is  divided  into  fonr  sections.  — 
two  dealing  with  French  and  English  litem* 
tUTC.  history,  and  allied  oubiects,  reajMwtively  ; 
OHO  wIU)  mathematical,  pbj'sicalt  and  dicmiua) 
sciences  ;  and  one  with  ircological  ami  biologi- 
cal enhjccts.  Over  thirty  papers,  in  all.  were 
presenteil:  the  lueettugs  of  sections  going  od 
simultaneously,  and  occupying  the  greater 
part  of  Uie  time  on  WcdnRKdny  and  Thursdaj-. 
The  papers  of  a  purely  literary  or  iiistorical 
cliara<'tcr  scarcely  fall  within  the  province 
of  this  journal.  The  following  notes  om- 
brace  merely  the  «nlient  point"*  of  some  of  the 
more  imporlunt  or  uovcl  scientific  coinmnoi- 
cations :  — 

In  a  paper  on  the  mesozoic  florae  of  a 
portion  of  the  liocky  Moutitaiu  region  north 
of  the  -lyth  parallel.' Sir  William  Dawson  tc- 
fcrred  specially  to  a  remarkable  JnrasBo-creta- 
ceoiis  flora  recently  discovered,  which  occupies 
a  stage  mticli  lower  than  the  Dakota  l>e<U. 
and  gives  evidence  of  a  great  basin  of  lower 
cretaceous  rocks  in  that  part  of  the  nortU-wi>st. 
The  paper  was  illiiaLratcd  by  a  suite  of  speci- 
mens. .\  BCeond  paper  by  tho  same  author 
related  to  certain  new  points  In  tlic  geologv  of 
Prince  H<lwant  Isliind,  ami  the  corrrlaiioo  of 
the  rocks  of  the  island  with  the  Permo-carbo- 
nifcrouH,  Permian,  andtriaaaic,  an  pn>]y>6«d  by 
Mr.  Bain.  Mr.  U.  F.  Matthew  contril>atetl  a 
thint  part  of  his  investigation  of  the  Cambrian 
fauna  of  the  vicinity  of  St.  John,  X.B,,  iudt- 
eating  tho  itivision  of  the  Cambrian  into  &e\-enil 
stiborainate  series,  the  reLttions  of  which,  with 
their  R»ro|)«an  and  other  equivalents,  wore  ilu- 
cu6sc«l.  In  the  Rev.  Dr.  Houeyumn's  esaav 
on  the  geok^vof  M'Nab'a  Island,  Halifax,  "a 
point  which  gave  rise  lo  some  discusrion  in  tbv 
section  w*«  the  described  occurrence  of  glaci- 
ally transported  fm^nncnts  of  trap  rocks  like 
those  of  the  li»y  of  Kiindy.  These  muat  have 
been  carried  across  the  entire  width  of  ifae 
peninsula  of  Nova  Scotia.  Prof.  E.  J.  Chajv 
man  gave  the  results  of  a  clo-ie  esaminatioo 
of  the  'Wallbridge  hematite  deposit  in  Ootario. 
which  be  considered  as  typical  of  a  large  dags 
of  ore-tteposits  in  that  region,  and  proved  u 
be  an  irrpgutar  maaa  ot  '  ittocb-worii  *  peaetrat- 
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jng  tlic  Lfturenliftu  ailrata.  Mr.  Itwinns  3Irc- 
farlanc  broiigtit tiro  cuumunicntiontt  Licfoie  the 
societv,  but  rejuJ  iliom  in  nbstracl  ouly.  That 
on  tiic  mucb-dispulcti  region  ia  the  soulh- 
faslcru  [kirt  of  Qucl}e<T  [KjinUxl  out  certain 
criiifal  localities  in  regnrd  to  wlilch  adilitionnl 
iut-i?aligntioii  wns  dcBirnlile.  Papers  In'  ProT. 
Loriiig  \V.  Bftilcj  a»il  Mr.  William  Sntinders 
on  the  fcoiioinic  tnineralii  of  Npw  nninamck, 
niiil  btitterlticb  of  (.'nnadii,  re!i|M>cCivcly,  licing 
catalogiiea.  w«rc  mcn.-h-  c-x[>liiiut-il  in  general 
tf-nnrt.  Ilr.  Cf.  M.  bawsoii  (loscribcd  tlie 
C'.i[iilii'iaii  rtxduj  met  with  liy  him  in  ttie 
Uooky  ilountaios  nortli  of  tiio  iutemationa] 
lint',  and  compared  these  with  those  ofl^eviMla 
and  the  Colorado  Canon.  ProfesHor  KaniiH.'_v 
Wright's  note  on  the  genus  ilypophthalmus, 
waa,  in  the  ahsence  of  the  author,  rend  by 
lille  onlj". 

In  tlip  phvisicnl  and  clieinlcal  ftcetion  Dr.  T. 
Stcrry  Hunt  gave  an cxpoeition  of  hia  projiosed 
neiv  eUs  silica  lion  of  siliealeji,  dividing  these 
umienik  into  tlircc  great  groups.  A  second 
paper  bv  the  same  author  was  on  the  }p;o(;uosy 
ofcryatalliiierock*.  These  are  first  conaidcrefi. 
ill  relHitoii  to  condition,  as  BtratiBcd  oninstrati- 
fled,  and  an  endeavor  made  to  dcfme  the  limits 
of  strntiforui  structure  due  to  hcdding  and  the 
flow  of  iiiollvn  matter.  A  fiirther development 
is*  then  given  of  the  crcnitic  theory.  The 
author  claims  that  the  whole  aubjeci  hcloug's 
cssciiiialh"  to  cheniiiittiy  and  mineridogy,  and 
thai  tiie  »pc>eii1alioii»  of  gt'ologiets  hare  ratbor 
obscured  than  elucidated  the  prohlums  pre- 
ScQled  by  the  crystalline  aeries.  In  contlnii- 
alion  of  a  previous  inviwligntiou,  a  pntwr  wm 
read  by  Prof.  E.  Ilaaael,  dcscHhing  certain 
hlowpi|»e  reactions  oa  plastcr-of- Paris  t<ibtet8. 
These  inulmied  a  imxle  of  deteetion  of  oamhim 
with  hydriodio  aci<l,  and  of  oliroiniun),  anti- 
mony, nn<l  molybdtuum  with  terchloridc  of 
tin.  Dr.  fl.  A.  Bayne  ontlined  the  result* 
of  a  series  uf  critieal  experiitieiils  on  the  &c«t 
modes  of  deteiDiiniitg  «nal\ttcully  the  aniouiit 
of  silk  present  in  mixed  fubrio^.  He  reeora- 
mended  the  cmploymeul  of  basic  zinc  chloride 
a^  a  solvent  for  ailk  in  the  preaeiioe  of  wool, 
and  of  Ixjwp's  alkiillne  glycerine  soliilbn  of 
o.i:ide  of  coppnr  when  silk  i*  combiued  with 
cotton  and  linen  fibres.  Dr.  A.  Johneon 
read  iin  elaborate  pajjer  on  the  best  and  most 
-economical  metluxls  of  et^tahlishing  tidnl  o1>- 
servftlories  and  inveatigutiug  lidal  currcals, 
dealing  particularly  with  the  (Inlf  of  St.  Law- 
rcnoe  and  eastern  coast  of  Canada.  Mr.  C. 
Cftr|imael  brought  before  the  soctiou  n  jiaiwr 
on  the  determination,  in  tcrina  of  a  definite 
integral,  of  the  value  of  the  expression 


the  series  to  be  coQtinaed  only  as  long  as  the 
qnanlily  raised  to  power  m  +  u  is  ]>OiUti\<e,  h 
being  ft  positive  integer,  and  m  a  positive 
integer,  sero,  or  a  negative  integer  uumcr- 
icaliy  less  than  n;  ami  on  the  detluclion 
therefhom  of  ajiproxtmate  values  in  cerlaiu 
casOB.  After  pointing  out  that  Cauehy's  la* 
restigation  fails  when  m  i«  zero  or  a  positive 
integer,  althongli  Cauchy  had  assunwl  with- 
out comment  that  it  would  hold,  the  author 
proceeds  to  investigate  the  valnes  of  certain 
•extrnorriinnry  integrals.'  The  v.<itneR  ob- 
taim-d  differ  in  most  cases  from  tliose  of 
Cuuchy :  but  the  Qnal  approximate  values 
agree  with  ihem,  if  we  eorrect  certain  numeri- 
cal errors  in  his  restill<i. 

In  this  section  tlie  following  paiient  were 
also  read  :  "On  tJie  intrxxIncUoo  and  rational 
interpretation  of  negative  and  imaginary  qu«o- 
tities  in  the  calcnius,"  by  Ur.  D.  I>uval ;""  Note 
on  the  quantitative  blowpipe  oftsay  of  uinaa- 
bar,"  by  Professor  Ilaanel ;  "  On  toe  theory  of 
M.  Stcckel."  by  ilr.  C.  Baillatgf  ;  •'  On  oonie 
iron  ores  of  OnUrio,"  by  Professor  Chapman ; 
*'  A  coramciUary  on  section  Ix.  of  Xewton'a 
'Priacipia,' "  by  Professor  Chcrrinian  ;  '"The 
density  of  weak  a<]«eous  snhitions  of  salts," 
by  Professor  .Me<;regor ;  "  On  longitude  deter- 
miiiulionttat  MoutrunI,"  by  Prof.  W.  A.  Itogvrs 
and  li.  JlcLcod  ;  ■'  On  Clausius'  theory  of  the 
virial,"  by  Professor  Loudon. 

Two  important  ethnological  papers  were  read 
by  Dr.  D.  Wilson  in  the  seeUou  of  English 
literature.  The  llrat,  "On  the  manilestation 
of  the  aesthetic  faculty  In  primitive  races," 
disctisseil  the  evidence  of  tliia  faculty,  and  the 
practice  of  Imitative  art  among  nncivilized  peo- 
ples. Tho  neolithic  period  In  Europe  showed 
an  almost  entire  abseuco  of  such  art ;  but.  in 
the  vastly  more  remote  age  of  the  ca^e-men 
of  France,  remarkable  indication.9  of  it  occur. 
The  author  compared  these  with  tnidcnces  of 
the  art  of  American  aborigines,  and  stated  his 
rca<ioits  for  tracing  all  alike  to  efibi-ls  at  sign- 
Unguuge,  and  ideographic  expressions  of  facts 
and  thought'.  Dr.  Wilson's  ttccoud  communi- 
eation  pointed  out,  that,  in  the  drawings  of  the 
care-men  of  Franco,  right-hand  profiles  are  to 
those  of  the  left-hand  as  about  two  to  one. 
The  pn>|]ortlon  of  left-hand  drawings  is  greatly 
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in  excess  of  vhat  would  now  be  found ;  but 
then-  is  sfitl  a  distinct  prepomlcrnnce  of  the 
rigbt-hand.  which,  bowcvcrorigltwiteti.  hns  suf- 
liced  to  dctorminc  the  uDivcraal  dexterity  of 
tlie  whole  historic  period. 

Ill  lliH  FreiK'h  liternrj*  spntion,  Ablit''  Tangimy 
rcml  a  8tati.itical  papor  oil  tbc  h'rcnelt  popaU- 
tion  of  Cniiudti  from  1608  to  1<>31. 

At  the  closing  gcr»>i-»t  meeting  on  Iho  29th, 
the  eleetion  of  aevvml  dcw  oi'dinnrv  niomliors 
was  conflrincd,  iind  iVof.  T.  O.  Ituiiiiv;)'  w«s 
elected  ns  n  corrcs]iuiitli[ig  inotubtT.  lir.  D, 
Wilson  and  Rev.  T.  E.  Ilniiivt  were  elected  ns 
president  oud  vicc-proaidcnt  for  the  next  toeet' 
ing. 


PREVENT!S(J   COLLISIONS  WITH    ICE- 
BERGS IS  A  FOG. 

TnR  ree*nt  oeeldeiit  to  the  steamer  City  of 
Berlin  «mpliiisizce  the  imiiortaiice  of  deTlsiog 
Iirnctical  n)ct}]od8  of  ascertaining  the  proximity 
of  icebergs  in  a  fog.     The  prpcmi- 
tions  adopted  by  Capt.  Laud,  though 
Ihey  »ave<i  Uie  lives  of  more  thno 
fourteen  hundred    passengem,  and 
prevented  serious   damage  to  the 
vc«se],  did  not  preventcontact  with 
the  h^rg.     Even    the  '  li>ok>ouIt«  * 
were  unaware  of  the  proximity  of 
the    iceberg   until   it   wait    actually 
apon  them. 

l.nder  thaso  cireu rastnnccs,  the 
method  proposed  by  Mr.  Frank 
Delia  Torre  of  Baltjuiorc  dcservea 
consideration.  llisexporimenLq  in- 
dicate the  possibility  of  ohtaiuiug 
an  echo  n-oiii  an  iceberg  when  in 
dangerous  proximity  to  a  ship, 
Mr.  Delia  Torre  Mievos  that  even 
an  object  offering  so  smaU  a  »iir* 
lace  as  &  floating  wreck  may  in  this 
way  ho  detected  during  »  fog  in 
time  to  provcutcwlUsjoii.  However 
tbts  may  be.  it  is  certain  that  his 
methoit  is  worthy  of  a  carofiil  trial 
at  sea,  aud  that  proliniiiiary  cxpcri- 
tucuts.  recently  made  in  the  prca- 
enee  of  I*rofes80r  Ilowland  of  Johns 
IIophio9  unirersity  a&d  the  present 
writer,  liave  demonetnitcd  the  fva- 
elbllity  of  producing  well-iimrked 
echoes  from  Biiiting  -  vessels  and 
stesmboats  at  con8ideni))le  dis- 
taoceB  away. 

These  experiinonl*  were  made  on  the  River 
PutapBco.  ucur  the  bead  of  Chesapeake  Bay,  at 
n  point  about  seven  miles   from  tlie  city  of 


Ualtimoi-o.  The  party  proceeded  tlowo  the 
river  in  a  steam-launch  to  the  selwlcd  place. 
where  the  di«tancR  from  shore  to  shoi-o  ap|>e«recl 
to  be  nbout  throe  milci. 

The  laimirh  was  kept  so  flir  from  land  as  tb 
prevent  the  possibiUty  of  mistaking  iin  echo 
th>m  the  shore  for  one  prodiioul  by  a  pasaii^ 
vessel. 

The  iip[>u.ratus  employed  consisted  of  n  mus- 
ket to  the  muzzle  of  which  a  Bi)eaking-Lnim]>«t 
\\iv\  been  attached  (see  the  illnatralion). 
This  gun  was  aimed  nt  passing  ves-seN.  while 
blfiiik  <^'jirtridgeti  wok-  fired.  After  a  longer  or 
shorter  time,  acconllns  to  the  distance  of  the 
Tessei,  an  echo  was  returned. 

The  ordinnr>'  rivor-steamhoatsi,  and  scboon- 
er«  with  large  sails,  roturocd  iwrfectly  distinct 
echoes,  even  whcu  apparently  about  a  mile 
distant.  At  shorter "distanoes  the  eflVxits  were, 
of  conrae.  atill  more  striking. 

In  order  to  test  the  eilect^  tinder  the  most 
diaadvaDtageouK    eircumslanoes.    blank     car- 


tridges were  fired  in  the  direction  of  an  ap- 
proAchiug  lugbuut.  The  surface  preseuteil 
wait,  of  course,  much  smaller  tJiaa  if  the  boat 
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bud  pt\-8ciileil  its  bro»l9id«  to  the  launc-b. 
As  tlic  Wat  approuilifil  Ikxv  uli.  il  currL-s|M)i)(ktl 
to  a  largL-t  ttouiL-wIn'ru  iiboul  six  fei't  sqimre. 
Iireiicnllu^  n  convex  surraoe  to  the  impinging 
souit-1-n-ave.  Kvcn  in  this  case  a  fei-lile  echo 
tTiu  |)ci'oeivet1  w1m>ii  liie  boat  was  m  a  COQ- 
sidi'iiiblo  (listanra(esUnat<.'Hl  to  be  nt'urty  one- 
quurlvr  of  »  mile).  Tliat  any  ex  bo  aboiild 
bavi:  bi-i-n  perceivecl  at  all  undei  eiicb  divitio- 
staut'cH,  nna  a  surprise.  Thosoiindwna  heard 
only  by  tbc  clo»c8t  ultvntiou,  but  in  the  caev 
of  larger  vc**cl»  Ibf  ulfcclH  were  very  distinct 
and  Ktrikicg. 

Kx)i«rimeDt8  were  mule  wliicb  dcmoDstrated 
the  fact  that  the  speak ing-truiii{x:L  iittucbcd  to 
the  gun  was  or  umteriid  assitjtntic*;  iu  giving 
(lircctioti  to  tbi<  Hoimd-impulse ,  aotl  in  iatco- 
silyin^  tbe  nnilihl«  cfTect' 

Mr.  Delia  Torre  claims  tbnt  a  Htvain-wbistle 
iM-  Mrcn,  iKjinbincd  nitlt  a  projoctio];  appsmiuij 
like  a  ti|(cakicg-tnimpet,  will  prove  as  eftJclent 
as  the  gun. 

During  the  experiments  on  the  Pntapseo 
Uivcr.  A  curioua  rumbling  cfTect.  like  tbc  roll- 
ing of  thunder,  was  often  obsened.  vliicb  coit- 
tiniifd  for  some  sccondii.  A  Bimitnr  Hoand 
wns  nlioooUc«i.aj'onMbofh>ma  well- wooded 
sbun.-  i  bgt  tin-  ellcct  nliudol  to  above  <^uld 
□ul  have  heeu  due  in  any  way  to  Ilio  Innr),  na 
the  sotiiHi  comracQccd  immediately  upon  the 
firing  of  ibc  Kon>  wbcn-iw  tLu  Bliurc  was  ilis- 
Unl  at  least  a  utile  or  a  iiiilo  and  ii  half. 

The  euund  was  pi-ubably  lUie  to  the  prusenco 
of  ripples  on  thu  ttiirface  of  tbc  water,  us  the 
cl1<ect  wa«  much  Icsh  itiarkcil  when  llic  surfacL^ 
was  smooth.  Such  a  aoiinil  might  prore  a 
difiturbing  e1eni<-nt  of  importance  in  a  rough 
aca,  but  woiild  b.-iitlly  be  sitfUcient  lo  prevent 
iho  tlclctiliou  of  sn  echo  flt>ni  a  l.-trgo  iceberg. 
Had  iholi  been  fired  iwriodically  from  the 
liow  of  the  City  of  Berlin,  il  can  hardly  lie 
doubted  that  tbe  pre^tcnce  of  an  obatacle  ahead 
woukl  bave  been  di»covcn.-<.1  in  time  to  prevent 
tin:  oolliaiun  tbat  ntilually  occurred. 

Alkxaxueh  Gkaium  ItRtX. 


SOMli  /'ECULfARITTES  lyTlIE  AOK  STA- 

rrsrica  of  the  usiied  states. 

Shuhtlt  after  the  Issue  of  tlie  present  oen- 
snn  reports,  attention  was  called  to  tbe  pecul- 
iar fad  UiAt  very  many  more  i»er»oris  were 
recorded  n»  being  ju»t  'iO  or  Jnsl  50  years  old 
than  were  a>t  l)cing  19  or  49.  It  is  easy  to 
ace  that  there  ought  to  be  more  pcraona  living 
at  any  one  ycnr  of  life  than  at  llic  next, — 
more  nt  7  than  at  8  years  of  age.  loorv  at  IH 


or  49  than  at  SU  or  od.  Of  all  t4)c  iofiint?  lew 
than  a  month  old  al  tiie  prc.'sciit  uiomt-iit.  qullc 
a  birge  iiumlwr  will  die  liefore  completing  Uieir 
first  year;  many  of  tbo*e  then  eimiving  will 
die  before  the  end  of  their  sciHJud  year;  and 
so  oil.  Uiere  being  fewer  \eti  in  each  year  than 
in  the  preceding  year. 

But  all  thin  is'  tnie  only  when  certain  con- 
dlUoutt  arc  satisQol.  The  growtli  of  the  pop- 
ulniion.  it  is  aestnne*!.  i«  by  natural  increase 
alone,  or  nearly  so.  The  uumtwr  of  fonigu- 
born  iniiabitauts,  for  inMunee.  between  the 
flgvs  10  and  Hi,  will  be  smaller  (that  of  native 
Amcricanji,  of  courec.  very  much  larger)  than 
tbe  number  between  tbe  ngca  20  and  'iii, 
because  so  very  many  of  the  inimigRints  are. 
on  arrival,  between  20  and  25  years  old.  So, 
too.  a  war.  or  »u  epidemic  which  is  imrticalarly 
fatal  to  [wi-sons  between  certain  ages,  might 
be  the  eauiie  of  au  exce'ptioD  to  the  general 
rule,  ai  Icaat  until  the  generation  so  affected 
bad  died  out. 

But  the  efliact  of  any  such  ch-cumaUinoeB  on 
the  ix-nHus  llgurc^  which  are  here  dealt  with, 
may,  witliont  hesiuitloii.  be  regarded  m  insig- 
oificnnt.  The  pr*'ponderancc  of  the  number 
of  pcrfwus  At  ibi-  agca  oontiining  rouixl  num- 
bers, over  the  number  at  the  »gc  imoiidiulcly 
preocdbtg  (Uiis  licing  rather  an  ■  odil  *  number) . 
mnat  be  aacribed  to  an  entirely  different  kind 
of  influence. 

Before  going  further,  it  is  neccss»ry  to  ap- 
preciate how  euorniouit  tbe  attradiMn  lowarde 
round  numbers  really  is.  Very  initur»lly  this 
attraction  is  grcat««t  tonani«  the  agc«  cuntaio- 
ing  multiples  of  10,  for  then  Uie  numbers  arc 
'  roumli-Ht.*  Subtract  the  number  of  persons 
recorded  as  D  years  old  fmm  the  mimlier  re- 
corded as  10,  an<i  esprcss  thi<  excess  in  pcr- 
iMjntAgc  of  the  number  at  S  years.  Do  this  for 
the  excess  of  tlie  nimiber  at  20  over  the  num- 
ber at  19,  of  .^0  over  that  nt  29  :  and  so  on. 
the  last  tieiiig  tlie  cxccsd  of  tbc  number  nt  90 
aver  the  uutnber  nt  89  years  of  ajre.  The 
average  of  tbc  9  iierecnlagea  tltu«  obtained 
ia  what  1  will  call  the  uverage  '  10  exaggera- 
tion.' any  one  of  the  |)crcentagt»  of  which  it 
is  composed  being  spoken  of  aa  Ua*  '  10  esng- 
geraiion  '  at  20  or  30  oi-  60  years,  as  the  wwe 
may  be.  This  average  for  the  total  popuhition 
of  the  United  States  is  71|  %  ;  and  the  acvcral 
percentages  of  which  il  is  the  average  vary 
from  9.ii  <;{  to  1 26  % .  This  meims,  that  instead 
of  flocUng  fewer  i>cr»on8  reconied  at  any  such 
■round'  age  a>i  -H*.  ^0.  etc.,  Uian  at  the  age 
immediately  piecvding  (19.  29),  you  woiOd 
find,  on  the  whole,  nearly  IJ  times  as  mamr. 
You  might  Bndonly  1,V  (an  excess  of  9.5  %) 
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as  maa>'  If  you  La|>|)eiie(t  to  select  10,  or  evco 
2J  times  as  many  (an  excess  of  126  %)  if  you 
selected  GO,  as  the  uro. 

The  comiMkrisoa  of  this  average  *  10  cxog- 
gerntioQ  '  fbrtlic  total  [>u|Jiilntioii,  vithtlint  for 
the  natire  wliites.  tlie  roieigii-liorn,  aad  the 
GoItM^  inhabitants,  —  makiog.  in  each  case. 
tbe  dlstluctiuu  K-lwecn  mule  and  female.  ~  will 
Mn'e  a«  a  goal  siarliiig-iKjlnl.  Fig.  I  ei- 
pfe*iM)8  tlie  result  grnpbically.  The  first  of 
euvb.  group  of  tlircij  lines  shows  llie  *  ID  exag- 
geration *  of  tliL-  toUil  number  of  the  class 
wbieh  it  n^pretienta ;  th«  second  line  that  of 
the  male.  nii<l  the  tliird  that  of  the  fi-male,  |)or- 
tion  of  it.  Ttie  first  set  of  three  lines  re|Ke- 
Mats  those  nverngcs  for  the  total  po])iilation ; 
the  second,  for  the  native  whites  ;  the  tliird.  for 
the  furelgii'boni ;  the  fourth,  for  ibc  colorwl 
[lopulatioo. 

The  enonnous  exa^eration  of  the  colored  ' 
I>eople  is  the  lliitt  strlklug,  npimlling  fact. 
Tbi-ir  avenige  '  lU  uxaggeruliuii  '  in  -132  ^  : 
in  other  nonls,  tliere  are  f>\  times  as  many 
colored  |ferat>ns  recortlccl  at  any  age  contattitug 
a  ranlti|)1i-  of  10  as  at  the  preceding  nge. 
The  native  whites,  a»  one  would  txrieet,  are 
the  moat  reliable  cla&s,  their  Average  excess 
twioj!;  2H  ^ .  The  average  of  tht?  foi-cigu -I'orn 
(10.1  %),  whiEe  not  in  all  stnctneAKeonip»rai)le 
with  the  others,  may  yet  be  confeidcrcd  bo  for 
our  pnrpoaes.  It  is  evident  that  the  nc>;ro  is 
the  being  upOD  whom  ail  tbe  laridii*;  (-nuwa 
tCDdiog  to  produce  this  peculiar  fnUiiy  of  rc- 
turos  are  Ch^  ntoac  active.  Tbe  furei^n-btirn 
are  al»o  very  suscupUble  to  these  temieneiea; 
anri  doubtless  loiijuniterstjiiiding?  between  tbe 
foreigner  and  the  ceni^ns  (itlk-ial.  owiug  to  .■» 
ineogre  aeqn.iliitnncc  wltli  the  laii<;u.-igc.  eiittr 
an  an  ndiliiidtml  dit^tiirbins  iiitluenee.  More- 
over, in  both  Ihcitt  ctaswi*  tla-  jjeneral  illiteracy 
is  dcridedly  above  the  avrraj^rr.*' 

The  ntixt  (.-on^^iileration  i^  ihnt  of  ftos.  The 
gentler  sex  in  each  case  exoggeralca  more  tliaa 
thi;  mall-  si'x.  and.  in  the  tone  of  the  colored 
people,  eoiisidcrubly  more.  Fur  the  total  pop- 
ulntiou.  tbt>  male  average  ia  CI  ^.  the  I'cmnlc 
^i'foi  fi>r  tlie  native  whites,  male  i2.'><^. 
female  i:i,b  %  ;  for  the  foreign-borii.  male 
»i.t>f^ .  female  118.8  %  ;  for  the  colored,  male 
!ih2%.  female  5.16..J^£.  The  average  excess 
of  the  native  white  nintcA  ('^'i.A  ^),  and  Iliat 
of  the  colored  female«  (586. i'l^),  serve  as  a 
Aignilicant  tionlra&t.    Xext  to  the  ex.t^eration 

>  It  •bnnM  h*  nvmlOBHl  t>nt  nnicr  ihtahMil  ar«  InHndod 
IbvCbliiM*.  J>faaoM>  uid  ctviliHil  Indium.  Iiut  tlir  ckcIiuIod 
orUin*  wvBldnOl*f>|««cilably  nlfr  IlirrwulU. 

■  I  luv«  Uatad  vut  In  di-tatl  Ibg  cIdmi  rcktloa  bclircvri  Uiti 
■  U  •imuMtatlna  '  and  llllt*nic} ,  rhleb.  howmaw,  nontd  b*  kxi 
\oat  It  V"*  IxT*.  A  •((  of  linn  r*pr«««nlliiE  lh»  IllUcnc]-  for 
th«  Mirnal  nwoi  tod  teiva  vouLiI  cimvljr  rtHinblir  H|.  1. 


at  the  a^  contaiuiug  multiples  of  10.  oatu- 
rally  comes  that  at  tbe  ages  eontainin-:  multi- 
ples of  5.     This  '  .'i  ex^^rntion  '  foUows  ti 
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same  conrse  willi  reference  (o  nice  and  sex  as 
the  '  10  vxiigi^crtitiuu,'  and  ia  reprcaeoteil  iu 
Qg.  1.  by  the  part  of  each  line  cut  off  lietweeu 
tbe  crosa-mttrk  and  the  foot  of  the  lino.  Ki 
the  total  i>opu)atioii  it  is  ifi%,M  comiiat 
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wilh  71  %  for  \\\ii  '10  fsaggcmtioii : '  Pur  llic 
iiative  wliit«s  It  is  a-jj-iisctinipantl  witb2i^%  ; 
for  lh«  f'treign-tiom  .16  ^.  ns  eonnaared  with 
I')3^  :  for  llie  colored  200  %,  t»  coaiunicd 
witliia^Ci. 

ir  wt>  subdivide  ttio  iintiru  lualv  vrliitets.  tbe 
iBosl  rvlinblo  clasa,  into  llie  native  male  wliites 
«r  cacti  staLo  and  tpiritorv,  we  flnrl  great  dif- 
rerencca  liptw^cn  tlie  STerages  of  tli*  M^vi-riil 
HtnlcR.  Tlie  inliabitJints  of  Xi'w  Mexico, 
tliougti  native  mak-  Khitcs.  arc  '\a  the  hal>it  of 
lacnrlaHtT.  at  least  Mexicans,  nml  their  '  10 
exaggci-ntion  '  is  :2!)2  ^.  So.  too,  the  nnlivo 
male  H-biles  of  tbc  soiitbcro  atiitw.  wlicrc  too 
close  liitiiimcj-  witJi  tlie  ■  rouml-numbcr  loving  ' 
negro  seems  to  be  dangerous  to  statiHitral 
aeeiirftoy,  have  a  high  avtmge ;  while  all  tbc 
New-Ktigbiml  slntca  nrv  in  tbc  best  tbinl  of 
\\w  littt,  and  all  but  Rbo<It>  iHlauil  in  tbe  best 
dozen.  Other  gootl  states  are  Iowa,  Ohio, 
Peiinsvlvania,  Iiidiann,  Miiinefota,  Wiscon^iu. 
ami  Mirblgati. 

Flaviiii^  Asoortaiaed  to  what  extent  each  race 
and  Bcs  exaggerates  with  reference  to '  round- 
number  '  ages,  it  remiuns  to  irare  the  extent 
of  this  exaggeration  at  each  of  iho  '  round  ' 
aeca.  In  this  the  gi'a]iluc  tueUiod  will  be  an 
aid.  The  beavv  line  in  fig.  2  represents  the 
variations  in  tlie  size  of  the  *  1 0  exnggerntion  ' 
at  Ibt  Ages  10.  20,  etc..  ui>to  SO  for  tbe  total 
population :  the  dotted  line  does  tbc  Kninc  for 
the  native  whites.  Ibe  light  Ibie  for  the  foreign- 
bom,  ami  the  broken  line  for  the  colored. 
The  distance  tVom  the  pofiit  irhert;  tbc  curve 
begins  to  the  liase-line  mMtinroa  tJio  '  10  ex- 
agSCTMlon  '  for  the  number  ai  10  years;  the 
distanve  from  the  point  of  jiinelion  nitli  tlie  sec- 
ond ordinate  to  the  liatse-line  ineASurfs  the 
csapijersition  for  the  age  of  20 ;  aiwl  so  on.  as 
indicated  at  Ihc  fool  of  tbc  diagram.  With 
the  rsocption  of  that  for  the  colored  people, 
the  etirvea  are  very  similar.  In  raeh  cnoe.  the 
ordinate^  aru  about  is  high  nt  the  point  20  aa 
at  the  point, 10  ;  i.e..  persoiia  in  the  ucifibbor- 
hooil  of  lU  years  of  age  are  obout  ss  apt  toi-all 
themselves  10,  ns  those  in  rlie  neighborhood  of 
20  to  call  therDM-lvcft  20,  yeaiit  old.  After  tlii» 
jK)inl,  bonevtT.  the  excess  gmdually  iuercaaes 
for  each  dec^ide.  nnlil  the  innxiinum  is  reached 
at  <>0.  From  tiO  on,  tiicre  is  a  more  or  less 
uniform  fall  to  the  last  point  at  90.  But  in 
the  colored  race  the  woric  nf  exaggeration  is 
developed  on  a  nitich  vaster  scale.  Kach 
decade  lias  a  higher  excess  than  its  preilcces- 
sor,  until,  in  this  series  of  steep  ascents,  the 
apex  is  reached,  aa  before,  at  tbe  age  of  60, 
when  the  excess  is  930%  ;  that  is.  over  10 
times  as  many  colored  [people  lay  claim  to  the 


age  of  CO  as  to  that  of  59.  After  the  iioint 
CO.  the  exaggeration  (Hlls.  but  rises  again  at 
80.  ending  with  n  slight  f^ll  nt  90. 

With  regar<l  to  sex.  as  before,  at  each  agv 
(except  at  10)'  the  females  cxoggerute  more 
than  the  males:  these  differences  are  greatest 
at  70.  *I0,  and  90  years. 

It  i:^  natund  that  the  giving  of  one's  ngc  in 
round  ntmibers  ebonUI  b<>  a  more  common  pnic- 
tice  with  old  than  with  yovmg  |>cople.  'nicre 
is  a  greater  dilToronce  between  being  I'J  and 
being  "20  years  old  tlian  there  18  Ix'tHcen  being 
59  and  being  fiO.  Yoiingcr  persona,  too,  are 
more  apt  to  knon-  Uicir  exact  age  than  older 
ones.  The  i^etxind  half  of  each  eur\'e,  then, 
is  higher  than  the  first  half:  this  is  espeeialty 
evident  in  tbe  Curve  for  tlic  colored  people. 
But  why  this  excess  should  be  greatest  at  GO, 
is  not  ajiparent :  ."tO  would  pmbablj'  have  the 
strongest  claim  to  be  coniidored  the  •  munrjfxt ' 
age.  Oris  50  an  'orfder*  number  than  49? 
It  Seems  that  the  condition  of  mind  to  which  a 
round  number  is  most  apt  to  present  epceiat 
charms  is  most  likely  to  oocnr  near  the  end  of 
tlie  fifth  decade  of  life.  Tlie  age  of  fiO,  how- 
ever, in  the  ease  of  the  colored  |KX>pIe,  plays 
almost  OS  prominent  a  part  as  GO.  The  fact, 
too.  tlmt  in  the  screnth.  eighth,  and  ninth 
rtccndca  of  life  thegmaiestdifferences  between 
the  exaggerations  of  the  two  sexes  occur,  is 
interesting.  It  seems  to  indtcntc  that  old 
women,  and  notably  old  colored  women,  an) 
far  more  forgetftd  of  their  ages  than  old  men. 
For  the  coloritl  males,  the  exaggeration  at  W 
is  520%  ;  for  the  females.  Sin%. 

if  we  were  to  trace  similar  curves  fbr  the  •  S 
exaggeration,*  we  dionUl  find.  1",  that  they 
would  all  he  much  lower  (i.e..  the  exaggeration 
Is  less,  aR  ii^nlso  shown  in  flg.  I)  ;  2^,  that  the 
cun'ca  would  hold  the  same  relative  positions, 
— tbe  native  white  lowest,  then  the  total  pojHi- 
Intlon.  then  the  foreign-bnm.  and  mtich  biglier 
the  colored  ;  3',  that  the  higbetit  excels  occurs 
at  45,  except  in  the  colored  eurve.  where  ii  Is 
at  '!> ;  4°,  that  the  curves  are  less  regular :  5'', 
that  the  esnggcmtion  of  the  females  is  greater 
thai)  tbut  of  the  males,  and  dilfer?  raoH  fWni 
it  nt  Uie  higher  ngvs.  It  Is  peetilUr  that  tlie 
greatest  '  5  exaggeration  *  occurs  at  4A,  while 
the  greatest  ■  10  exaggeration'  occurs  at  GO. 
The  exaggeration  at  65.  however,  is  not  much 
smaller  than  that  nt  45,  and  in  the  colored  is 
actually  larger.  Uiongh  here  bolli  arc  smaller 
than  the  excess  at  75.  This  is  wbut  tlie 
•roundness*  of  the  number  *  75 *  would  lead 
one  to  expect. 

While  in  the  '  10  exaggeration  '  tbe  second 

■  Abi)  ben  Ibe  dHnnwwc  Wt*prn  Ibc  kkw  It  T*fy  arrniin. 
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hAlf  orUie  our\-e  ia  higher  than  Uie  first,  in  tbo 
'  5  exaggcratioii '  lUe  two  halve*  (except  in  the 
c«»n  or  iho  oolopod  peopl*?)  arc  nhoilt  eqiinJ. 
Tho  '  10  exisscfulioii '  is  ttiiis  rnthcr  t  clini- 
aWcristic  of  old  age,  while  tlic '  a  cxAggcralioii ' 
it  iis»'(i  hy  old  and  young. 

Tborc  remains  miothcr  pftCulinT  insularity 
of  llic  ci-asus  iigurcs  wliicli  ileaervts  i^irecisl 
trealinciit.  It  iti  tlie  exee&s  of  the  number  of 
persona  at  21  over  thoBe  nt  liO  years.  Tliis 
excem  U  not  of  the  Sftmc  imtiiro  ik»  the 
'  lU  'oi"  i> '  vxu^eraiioii,  »ud  Ssi)iK-,of  couri^. 
to  (>oUticul  rcHsuos  ;  21  being  tbc  TOtitij;-»]2«. 
and  It^fiO  the  year  of  »  liot  t)r«sideDtiiil  c&m- 
(migti :  dccovdingly  Uiis  exaggeration  ought  to 
occur  In  m&\f9  alon«.  This  is  really  the  ense. 
In  estimating  the  size  of  this  cxet-ss.  wc  cnconn- 
tcr  a  ilifflculty.  To  eotnpaiv  the  tu)tnb(.TUt  21 
trith  the  number  at  20,  would  i>robabIy  be 
comparinj^  one  exaggerated  numljcr  with  an- 
other 1  and.  knowing  that  the  numhi-r  at  1 1>  is 
too  Bmnll,  wv  cannot  make  a  fair  eoinpaiisou 
with  it.  It  is  Biifllcioiit  to  notice,  however, 
Uiai  there  are  always  more  males  (and  fewer 
females)  at  I'l  than  .it  Id,  and,  whoii  the  *  10 
exaggomtion  '  at  -M  is  not  larirc.  moro  titan  at 
20.     Taking  into  consideration  the  excess   at 

20.  we  have  to  derlnre  the  native  male  whites 
( llio  most  rellnhle  cta^  in  the  former  exngger* 
atlonaj  as  the  class  that  cxftggcratcs  mo^c  at 

21,  —  A  conctuaion  (|iiitc  natuinl,  biLausc  lbi:y 
an?  roost  apt  to  Im?  lieneBteii  by  sueti  falsity  of 
returns.  With  r(>(;ard  to  state.=i,  the  inbatitt- 
anla  of  the  exlrcmi:  west  (  Dukuta,  Wyoniiiig. 
etc.)  vrould  rank  as  the  worst,  lb«  Nvw-Eng* 
land  Gtntca  a-i  the  best,  under  this  heiul. 

Whether  this  fxaggeralion  is  increasing  or 
llecrejisiug.  U  a  nuestion  which  iinforlimatcly 
CAD  bo  only  very  imrlhiUy  answered.  Previous 
to  18J*0,  llie  returns  oil  age  wci*c  givca  mnluly 
in  gronps  of  Ave  yeaia.  In  1K70,  however,  all 
pcr^onii  ftbovc  ^0  yeai-sof  age  were  cmiraeratud 
by  singl*:  years.  This  makes  posailJe  a  com- 
parison between  the  exceaa  of  the  nunibt-r  at 
9(1  over  that  at  Sil  in  1«7(»  and  in  1S»0.  This 
compariaon  is  entirely  in  Tavor  of  the  centitis 
of  I8k0.  Ill  tills  dci-nde  lliv  cxag^t-raliun  at 
this  partirtilnr  age  <  i»U  over  Si)  )  ha*  fallen,  for 
the  total  popiilalion.  from  104.6^  to  (5J.7^. 
As  to  nex.  the  male  excess  has  fallen,  fVom 
87.1^  to  y('i.7%:  the  foinalc,  ft-ora  llS.7f^ 
to  1)0.3^.  The  colurt'd  pooplo,  too,  have 
decrca&etl  their  excess  very  greatly.  —  from 
i2»u%  to  (<il*i..  Two  other  |jcculiarities  in 
Uienitnrud  of  1K"0  may  be  noted  :  first,  tlie  dif- 
ference between  exaggerations  of  the  sexes  is 
less,  disappearing  entirely  in  the  colored  racu; 
Mcond,  tbc  exc«»ft  in  the   native  whites    i« 


e.xceptio»ally  liigb,  hcing  155.d^.  while  in 
l^M  tliere  is  no  exot>88  at  all.  b»t  a  i.1eflcf  ency 
or4.K%. 

The  ohfiervalion  of  such  facts  as  have  been 
here  noticed,  it:  is  hoped,  will  5heO  light  on 
the  cliarnctcristica  of  the  nalnral  bias  in  fnvor 
of  round  numbcrb,  as  well  as  be  n  nicaae  of 
iiugg<^sting  modifications  in  the  method  of  ques* 
tioning  which  would  obviate  titese  tniaropre* 
mentations.  It  is  jutt  such  irrcgalarities  that 
dclruet  from  the  valuo  of  the  censns  fijjuTPS 
with  n'gard  to  the  cak-ul:tIion  of  the  life-[ierioil. 
and  especinlion  of  lifi',  in  the  United  .stalea, 
A  mori-  Ihuroiigh  comprehension  of  th«  qiies- 
ttotis  treated  above-  will  ilouhtk-^s  he  atULina* 
hie  from  the  census  reports  of  I«y0. 

JOSKPIt   JxSTKOVr. 


CHOLERA  IXOCULATION. 

Ai-KiTEBfromDr.  J.  F<Tran«f  TVin«M(CntaIoala) 
to  tlio  Frtucli  ai-ttiktu]'  [CompLee  rntdun.  Sa.  15, 
\^eA)  ciiiitainK  unmr.  iiiti-m>llnf[  anertloni  in  rejcud 
toeliolpra  Ktiil  ih«  cliolpra  tjacillo*.  He  finds  that 
ciUiurps  In  bovillon  at  37°  C,  carried  on  lontc  enoa^ 
lo  just  visibly  ehniipii  the  llulil.  will.  In  dfww  of  frofn 
twii  to  fiTiiir  oiibio  (wntlmotrc*.  kill  a  jfiiinen-pls. 

At  Ilie  point  of  JiiocuUUon  npjH^r*  a  hnt  aiMt 
puhiful  tumor,  n-litch  JrifS  up  and  Iwwmi-"  drtacbed, 
IfavinE  an  nkiir  hchiml.  which  hvxU  witliuiit  ptis 
formation  or  pain.  The  ecnrral  itymplnin^  mn  a 
raptil  rl*«  of  Icaiperatiire.  bringing  on  x  lowering  of 
llin  phjTRio logical  h«it  *»  taken  tii  lite  roctiim. 

If  a  drop  of  btom]  In  Inlci^ti  from  an  animal  Ihtta 
mocnlaled,  ind  durliii;  llli!,  and  thin  drop  )ia  inoco- 
lftt*d  in  houStton.  k*pl  at  37*C.,  In  frcwn  nraBty* 
four  i'>  forty-cl^bi  b»ur*  a  pure  culture  of  iplrlUa 
will  li*  ublafiLCil. 

Mlcii)Bn>l>if.  i^xftinlnaitoii  of  (lie  scroUB  effBeton. 
iximing  after  u  lilnw  upon  rlie  innciilaiml  vide,  shows 
thi?  fwllowing:  — 

l".  Extraorilinary  number  of  globut«»,  *o  innrh  *o 
a*  in  inakn  oiiit  doubt  the  naluri*  of  what  Ifi  b«lng 
olxiiTverl.  Man;  of  ll>*  tyNt-htcxvl  gloUulea  have  pr»- 
jFrcioiii,  and  poes«>?  a  real  TnovAm«nt  du«i  to  tbe 
^lnl(nti;  «t  ilia  microbes  uKaliiHt  U>«M!  pointa.  S°. 
Spirilla  and  cammns,  almoU  lovUlbtc  hy  r<a«on  of 
their  rapid  movements.  H".  Spherical  nilbi  full  of 
cntiula!)i>ii«,  %t>mii  ii(  tlieni  conialnlnE:  n  graniilaltoa 
rfKmbUuii  r  dt^iirratm)  bl<>iHl<-elL  -1°.  I^nileular 
olemenlt,  varjlng  from  fiv^  to  twenty  niilllaietre*  In 
>lu,  and  dllt«Hne  from  tbe  othen  d«>srTilH-d  abovv. 

A  »rrk'>  ot  eulliiro*  in  g«latln«  pr«»«rr«8  lu  vlra- 
lenoo,  vrliiUln  ■nrir-s  in  bouilttm  b«coin««  attenitatMl 
after  a  certain  time.  If  a  »rrio«  of  gn)n«a-]NK4  ho 
iDoculnled  wltl)  n  iinaiitity  of  ilie  cultura  l«s)  than 
tulCdeDi  to  kill  ihem.  lliey  br-mmv  capable  ul  raalav- 
Ing  dole*  wlikU  would  twfon^  bavR  liMn  fatal,  ^s 
ruiiulL  wlili-b  Ilie  arjter  claims  he  hu  obtained. 

^telx^the  micFvti*  vprtn  man. — The  lD)eetlf)B 


JCKB  i.  ldt«.] 


SCIENCE. 


46& 


uf  i-ig)it  ilrafM  of  a  (re»b,  virulent  culiura  in  the 
r«i;">»  o'  '!■*!  trice[H  I)riir1ii:i1ii  pnidiicc*  n  Ijtii  and 
IinitifiilivolliDjc.  wlii(-lihiii<]«'rstlii<in(>vfm«nUof  thn 
Kriii:  follQWlng  Uilt  romes  ai  locallioil  fevpr,  wlilcli 
60O1L  iliwtppoAn;  tbn>«  liuura  nder  the  Injection,  tliU 
phenoroenan  coinmcncei,  coiitlnucs  about  tw^nlj- 
four  hours,  ftiiil  tlit>n  aII  rffoct*  <,liMtp|i«Ar  coiflf>Irt«l;. 
I(  nil  liij<»:ltuti  of  flve-teiiUis  i>f  a  cubic  t-^nliiuctro 
he  nimlir  in  each  knii,  llii-  local  >Titiptoin»  tire  Inleii' 
siflvLl,  HUtl  efnrrnl  st-niptoms  nppcjr.  TIk-m;  grit- 
oral  lyuiptonii  bear  an  utiiloDbieil  reseiiiblnncc  lo 
true  clioleni;  ua,  g:envnU  eutati«n,  rig»n.  l»asJiuil«, 
cramp*,  i>oinlting,  dull  mind,  cold  an<l  clantmjr 
ttroatt,  moN!  fr^iiuvnt  avacuationa  (but  iievAr  r«acli> 
Ing  Uio  true  iliarrLiooa  of  cholera). 

AH  of  llieoe  ayinptoni*  arc  (olluwetl  by  a  Keiieral 
riactif  tttmpumtitrv,  rencliing  crcii  2.6"'  C.  above  nor- 
nial.  More  frcquenll;  llier*  am  aioro  nr  lesa  acceii- 
toatoil  cliillliieis,  ^ecierol  laiaituilc,  dultieia,  desire  lo 
vomit,  ami  fever.  Alluf  tlK-xr  ijriiipiocRXCDMfl  attlie 
Slid  of  from  twenljr-four  u>  [bIrty-slK  houre.  «iUioiit 
Deceislty  lor  a  recoui'sa  lo  ihorapeuaiK.  Sainellmeti 
they  KM  wore  «cvere,  and  Uii-  hlooi!  from  any  part  of 
tlM  body  give*  lh»  taias  micro«copic  appvarutce*  h 
la  atiltnals. 

If,a!x  or  oislit  iIb.vs  a(t«rlhe  injcclion  u(  Rve-ientha 
of  lb  cubic  cciiLimcire  In  each  ami,  llie  samo  di>»c, 
and  of  the  lainc  viruleiitt,  bo  Uijcctail  iaio  tbu  lame 
»ubj«ct,  thi!  general  tjrnipluinii  do  not  occur,  wbilU 
(he  Ideal  pli('.nmni!ria»n>  mnvli  less  MiT«ni. 

TW  u'l'iier  draws  Ibese  eoncluslons  fmm  bU  ex- 
perlDteiits,  audvff«n  to  reproduce  bia  i«»Uu  before 
tlio  ncodcuij-:  l^.  "  CbolsriMtlon  it  p<>Hlbi«  in 
man,  as  In  aiilm&Is,  by  hypodermic  iajocilou."  2°. 
''Ttir  prii[ibylaxb»f  cltuleri/.alicitt  in  obtained  [brousb 
Kradmitnl  d'isc*.  or  atleiinaU.-d  vtnis." 

Dr.  Ferran.  uo  doubt  lo  add  weight  to  hi*  pap^r, 
glv««  the  name*  of  tweoiy-four  ptayalclans,  Hre  iu«dl- 
uai  atudeuis,  flvc  oiharmalM,  and  five  female*,  upon 
whom  ho  hu  •xporimeiitad. 

Thesa  esperimeat*  are  «a!d  to  luivo  been  carried 
ou  farther,  but  no  prvpcr  rciK^tt  of  Uiotii  hna  lu  yet 
reaclicl  nc  Our  crltldam  would  be  ibal  the  con- 
clnaloii  as  to  the  efltcleiiey  of  ibe  inoculation  against 
dioleia,  graiiLiiig  that  the  Iruu  bacilbn  of  chnkra 
waa  usMl.  ]a  an  •xccedtiiglj'  buty  one,  luoamitch  um 
Uw  protteci^d  I?)  peraons  bad  not  yet  been  hrougbt 
In  cotiiact  with  the  diaeasc. 


HERAT'S   IMPORTANCE.' 

TiiK  reouum  for  th«  Jni|K>rtaiii'e  of  llerm:  are  uf 
e  kinda,  —  geographical,  cilmologkal,  and  hi*- 
cnl. 
Witli  regard  lu  Herat's  geo^mphlcal  iliuatlon.  It 
will  be  aQeil  at  once  llult  fioni  Siberia  to  India,  with 
the  flKceptlon  of  Lhe  oasSi  lu  tb«  Zeraf»hAu  baaJn, 
Lhci'^  U  icarcely  a  point  tn  be  found  wbic;h  can  bear 
comparison  with  Herat  In  rvganl  lo  fertility  and 
ellntatlc  advantage*.     Lying  on    tbe  western   and 


northern  spurt  of  Lbe  PorupainiMii  Bange.  wblch  la 
opnneclol  witli  the  tmrcr  mounUiu  range  of  PenJa 
by  the  nilge  ol  »iab-Debek,  Dm  diurlct  of  ileral 
la  provlileai  wlih  aiv  eximordlnarlly  full  rlvt^r-fystaffl. 
Water.  Ibu  moU  iinportont  auxiliary  of  agricultars  la 
Asia,  is  thi*rcfore  to  l>c  had  in  pl<>nty;  and  the  canals 
kaditig  fi-i.>ni  (be  numerous  waler^rounrs,  can.  In 
cvnaeijueuceof  the  unilulatius  surface  of  thedtf'lrict, 
be  turned  m  account  for  irriEailon  In  a  very  effccilvo 
manner.  L'ndcr  ibe  protection  of  politiral  i|ii[e^ 
and  Willi  mudtrmie  Industry.  Herat  could  easily  bo 
tniTiPd  iniii  a  Ranlen;  and  that  It  fn-<iuenlty  haa 
iiidrivl  be«i  a  (rnllful  ^nlcn.  who»»  maitStoid  pr*- 
diietlona  have  au-akeried  the  <<nvy  of  iho  ni^hhoring 
powers,  we  have  llif-  toUmvny  of  history. 

In  lYgnrd  to  climate,  Ucrnt  is  equally  fAV0f«d. 
Wtiile  with  twudegreea  north  or  south  the  heat  be- 
comes unbc■iu^stllL-,  Herat  enjoys  a  aurpaialnsly  mild 
climate,  under  whoM  liidnnncv  (be  protlncta  of  the 
oorth  and  the  lonih  ripen  In  cr|uai  perftvlion,  and 
an  agreeable  habitaUoo  fnr  mankind  ha«  alMravK  b«>«n 
provided. 

tt  1»  no  wander,  th«n,  that  th«  western  district  of 
nenvt,  commonly  called  Boghli,  wae,  even  in  anU<|< 
iilty,  described  by  Clio  eoofirapliers  with  enUiUKiaam. 
Ibn  Uaukal.  Mukadassl.  Edrisi,  and  olben  call  Ba- 
ghii  the  "crown  of  Kluiraann;'  the  author  of  lite 
gangrapLicai  wirk  'fli-ft-Iklim'  <:alla  it  a  flower-o'^ 
den  of  enchant m 4) nl.  with  a  thousand  tales  of  tr««s 
and  streams,  —  a  ean]p>graund  rich  in  gnus  and 
water,  peculiarly  suitable  for  the  r6stlog-plnce  of  the 
largest  nrmie«. 

Diileed,  ibis  famu  extends  back  even  lo  pre-Isla- 
mitlc  times.  Herat's  wealth  was  proverbial;  as  wit- 
ness Itie  espressloD.  "  Kbonuan  Is  the  mussel  of  the 
world,  and  Herat  la  Its  p«arf." 

A«  (o  Uw  boutuIari«s  nf  ibis  Baghlz,  which  (u-day 
llgDre«a«  tliooitueof  Uw  quarrel  between  Enjeland 
and  ICutalo,  they  hav«  bean  undsrslooil  from  ibe 
carUcsl  tinws  lo  be,  on  (Ii«  west  th*  Hnri<Kud,  and 
on  the  north  Uie  edpi  of  the  iteppe.  wlilch.  extend- 
ing fraro  Pul-i-KlilsLl  u>  Sbir-Tepc,  uaika  tb«  line 
between  tlie  ruliivatcd  uasia  and  the  bottomleia 
sand-de«ert. 

In  pauing  now  lo  the  ethnical  features  of  Herat, 
it  Is  to  be  niilieed  at  (he  outaet  that  It  Is  exactly 
the  RiiKell*n»ous  charaeter  of  the  population  whlcA 
makes  the  work  «f  con-iucst  ea»y,  and  furaishet  such 
means  of  dviliiallO'Li  iu  would  be  Miigbt  elsewhere 
in  vain.  Among  the  million  and  a  half  inhabitanu 
of  llcrai  and  Its  surroundinxN  the  autochtlionotu 
Irautan!!  hold  the  drat  placv.  For  the  moit  jxart,  they 
amdwsllors  hi  towns,  and  hare  at  all  times  distin- 
guished th«inselves  by  ibcir  indiuiry,  pen>!verance, 
and  special  Intellectual  talenU  It  was  they  who 
produced  so  nuiny  brilliant  periods  of  the  Moslem 
ciitlure;  and  tli*  litirary  productions  of  the  Herat 
vrrltetB.  as  well  as  the  monunienis  of  Dcrat  artUta 
and  architects,  ire  itill  subjects  of  admiration. 

Tlic  paipnlntlon  of  iheouilving  disitlcta  boars  tbe 
general  name  of  Tstiehar-KiDiak,  —  I.e.,  four  tribe*, 
—  and  traces  lis  origin  hack  to  the  times  of  the 
Tltnnriiles.     The  fonner  word  1«  of  resslan  ari8i&: 


tlie  latUT,  <>f  Monsol-Turkith.  Of 
ihnv  fniir  tribM.  ih«  I>sbenisliidi<  an 
tho  inotl  lDi]X(rLaiit.  Tlioy  wc>re  fo^ 
merly  rtiiieb  iiioro  iiiimi!r«itii  rltnti  tMw. 
TO'day  Llifv  tiitinbir  nhixii  mix  lliott- 
EsitO  iamillo,  of  irlticli  f<>iirtlio>|i>«iid 
<lv«ll  nt  KusliU,  li  i>liu;«  iif-itr  iIm 
stnircM  of  thfl  riivnif  ilir  ^mmr  dud^; 
m  tbouauid  at  UiiU-Mur^iilt;  aiid  a 
IboitsaiKl  at  Kurtikb.  Jlost  t>f  ibnn 
iMid  a  lialt  nrvhulkiiutiiailu-  lirt>,  Kml 
Imve  adopleil  TiirkiKli  iiiftimt-iM  and 
ruBtoina,  attLou;:)!  favorablt.'  political 
cireiiin->tnne«B  nilgkt  ^iL^Uy  turn  i| 
inUr  pcocL'fol,  iiidti(U-lnu«  citUnifi.      _ 

Next  ti>  tlm^o  c«iDO  tb«  FlniRkiiltli. 
H-I)n«u  teniLory  extentb  fr»m   ISrnill* 
TiirkvnUu  oti  clie  noTtti.  bi  the  voorcn 
of  tb^  llnrllCud  on  tlio  soiiLh.     Tliep 
arealauiiT  IrontAn  nrlglii,  niid  fitll  Into 
iwoiliktiiirl  Dub'irltM!!,  —  the  IVnali 
and  Ui«  Uahmudif.    Tltt>]r  oomphw, 
ill  ajl,  eleven  Ikunsaifl  fAtnilU-*,  aiid 
iLclr  ihW  town  U  KlU  Nmi    CKcs 
FortrcR*'),  vlLkhrrAlljrllca  la  ihn  wr 
i-!u>ry  of  Uie  UaEiLraa.     At  the  prf>>«nl 
Uiiie  tliu  irlbft  u(  Uie  Ueneai*  ilwvIU  Id 
tlK'  mniinlaiii  rxitUiiii,  wlillr  the  Ma3»- 
niudlt  nctriipy  Dto  Inwtam].     Thf^  Tel- 
niMils.  Ilfry  tliuusaiid  fnnilltu  airon^ 
Itvfi  in  tbft  rujjluii  l^lus  aoiiih  of  tli* 
If  Ari-K<id,  ntKl,  in  spite  of  I  h«ir  uiitiili- 
laliably  Moiiiiullaii  origin,  bave  b<-fi>tiir 
cnmi'lfti-ly  ii<:lllcil,  aiii)  ereii  cii juy  il)« 
ri.'putatloi)  ot    bcinfc  cjccellnnt  culiN 
vftlora.    T)i«    rourih  mcrabin'  of   i]iq 
'['*)! >>har-Kiiua)u  ii  ilie  trll>e  nf  iiur 
Tuiiniiri*,   who    Sulnlut   tli»    trrstim 
pan  of  Ut?  Bii^hiz  dis^rivt,  and  an  U 
licine  ai  J'ul-i-Kkaliiii,  Oem-al>,  Um 
pa««  of  Zolfikai'  (a  cut  nl  which  la btn 
ropt^Mluccd    fn>[u    lliu    Lmtdon    llltn- 
tra(fflnru7ii).aiid  iilon^'ilic  wbtile  rx-i- 
fm  tioii  iiilarjr  of  IVrsia.    Tin-;  iitiuitwr 
;ilK)Ut  fifivfiii  iliiinvand  fniiillfm.  aad 
fnnii  Ihe  ellinioul  el^mi'ni.  en  i«  ajN 
whicli  tlrsl  br<iu;;ht  nboiil  tli<.-  dif 
tietncnii  lIia  ttru  Kuro[ii^au  rtraJt.     I 

Takvii  all  In  nil,  tlin  inhaliltniits  ' 
Uieral  tortu,  iiidvei),  tli«  Unl  poislli 
rlcmciu  far  tlir  iIcsIkiir  iif  n  (<in-l)^ 
coniiiictor;  for  tLey  hate  liccii  ai-cuv 
loiiieO  lor  centuries  lo  roielgn  rul*. 
and,  Willi  (Uifhi.  u  ice  pi  Ian*,  arv  lios- 
IJl«e(|U  Ally  |i)  (lie  Uxbvk  ott  llieBonk, 
the  Afghan  on  tho  ftoutb,  and  Ui« 
■Ian  on  Uie  wtn.  TbttT  \ 
IHIcal  omhition,  the  iiid«|>eud« 
lloral.  has  lolduiu  l>oeii  roalUud ;  lunt 
If  now,  ulien  Kurupean  »iiiiarat 
extenditiK  to  tills  purt  of  rmirBl  Ai 
either  the  Itiisslana  or  Ui«  £1 
ihmld  aucceed    Id   hecouing 
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Uabfil  Ixfv,  llioy  votiltl  fi»i1  in  iha  Mhnto)  rol&Uooi 
•uvli  .1  buls  nf  pow»r.  awl  acrordlngljr  obtuii  such  b 
Bnii  footlioUI.  that  tlieir  ilinludgfiiiietil  woulil  Im>  no 
easy  lft>k. 

We  liav-e  BtUI  to  upealc  o(  llie  peirt  whtcli  ll«rat,  /or 
ilic  vi-ry  reason  uf  ibd  ulvaaiagea  ref«md  lo  nbovr. 
hu  plityfcl  III  Uie  |MUt.  Herat  la  la-duy.  u  aome 
esl«ni.  llie  oenire  »(  tnuin  hotweui  Imlin,  Fn-Oa. 
And  cviilnU  Aai*.  whew  u*w  gi>Ada  am  «xChAn;^), 
ili«  |Mcka{[c*  nre  orcrlinakd  and  rc-arrafiKCd,  aii<1 
t]i«  caraVKua  apcml  aoinc  tlaya,  i>r  even  wroki.  In 
rwiliug  for  Uirir  farlbcr  joumey*.  Aud  an,  In  «ntl<t- 
iiily,  Herat  waa  iha  pitiiil  rrom  nhkh  aliuiMt  all  IIm 
eonquerora  of  InilU  ami  weet«m  Axla  ael  ont.  Al«x- 
mnderihe  Great  .^lopiied  (bete In  3'j7  B.C.:  itie  Mon- 
j^Iiana  unrfi^r  nshi-nsic  balioil  UiCfw  in  I^^  A.U  , 
bofora  golne  on  lo  il)«  ln<lu«;  Timiir  pnfscd  tliruitgli 
l!«raC  OH  Us  lunrrli  tuwunl  IikIIa  iii  13:^1;  Sltelbntii 
Klinn,  tlii;  U):l)tk  princL-,  was  Intctidinj;,  in  the  lie- 
^lunliii:  i>(  ihr  g|<tiraiilh  CMitiit)',  to  BtnrL  (rom  llctal 
to  lti4lin:  and  Nmlir  Slmb,  In  1731,  ilid  tint,  date  tu 
»tleui|il  lliF  wity  toward  MtuLlioni  nitidoiiau  unlit 
lie  v»»  in  jwiitacaslon  of  IlcraU 

UiBtory  re|>eau  Itaelf  svvrjwhers  with  very  alml- 
lar  epUodca.  What  the  early  Jlohniiirncdan  and 
Buddhiat  Mlr«iturcra  ntKanpW  when  tticy  ciwsed 
th«  1>.\ii».  and.  attracted  hy  the  rich  tjva»ur«s  of 
luilifL.  went  tovards  tlie  suiiiht  la  ih«  batik:  thitiK 
which  the  prca«nt  auoCi.'Mora  and  rci>rt'setilal4vr&  of 
tlw  Tartarwarrlan— \lt.,  tfa«  Itiisilani — are  aiming 
at:  for  they,  too,  have  an  ejc  upon  th«  Delda  or 
India.  howinF«r  much  cxan  and  mitiJMors  dtsclnlin 
Ik*  fiicC,  orRnninn  Mlmlan  talk  nf  the  'nobl«  nla- 
■ion  of  cultiiru'  fiilfillml  by  th«  attinnpla  of  their 
umy  ia  Aain.  If  Ktutln  had  nut  niraady  »|>rnt  otct 
four  Imndrcd  million  dollnrs  In  <«rryitig  nut  hrr 
policy  111  central  Aala.  and  If  tliU  ccriitral  Aafa  w«re 
nut  such  a  uaele**  aoiulaiiioii,  which  can  never  be  a 
simrnnf  mvtiniie,  but  always  an  dxpenao,  we  might 
put  iome  faith  in  iheae  asMrttoiiA:  Um  nn  «iii>  la  an 
simple  nowadays  aa  to  aaeribe  pcmccution  on  |]i«i 
part  of  Indiriduils  or  itaira  to  pur«ty  philiuithn^c 
or  nti*clfi*U  raoUiT*.  Iliiuia  w>nt4  iho  'Gale  of 
India'  In  oMcr,  to  reach  India;  and  thr  rs*cntial 
tlifGi-ully  in  Jn^r  phin  consiiis  111  ih«;  fiicl  thai  llie 
land  on  tlic^  Rmicrs  and  Indii<i  la  corilrolhMl.  not  lir 
elTeinlnnte  Itrahmiiii.  or  the  <1i-;viieralA  nucri-ssxrR  of 
tiaber.  but  bj  the  active,  highly  eilnvnteit,  and  power- 
ful Hrltuii,  and  that  any  agttmanr  at  pti'aeni,  ln>l>-a>l 
of  cnrryitig  home  ih»  goldwi  gates  of  ihc  imIrm'  »f 
Somnatli,  sa  did  Mahmud  Uie  Ghaui«wid.  wouLd  bo 
much  more  lik«ty  <o  oome  off  wltli  a  broken  head. 


COPE'S   TBRTIAHY   VKJlTEJtHATA. 

Wui:^  tliU  ioimenac  irork  is  completed  l>y 
thu  iiistu*  of  tlm  second  jinrt.  wc  «bnll  hav«  hy 
fat  the  moat  extensive  nixl  valuable  siitrev  yet 

nt  rirtit/nlit  i\f  lit  IfrUan  Am«iliMU  «/  U>  wnt.  0« 
E  P,  CiTt..  Book  I.  (R*v.  C.  8.  aw>t.  nn.  leer.,  wL  lll.l 
WuMnfltun,  (7i-nmnii|(.l«H.    lAOt  p-.  isa  pt.    r. 


att<in|it«d  of  th«  tertiary  vcrtA-bniteii,  nliidi 
have  bfco  (li»coYcr«I  in  imii-  wesleni  tcrritoiiea 
in  aitHi  miituing  profUKioii.  Dr.  t^eidy'a  cx- 
celknt  voliiDiea  now  cover  hut  a  ttiii&ll  jioitioii 
of  tliu  gronnd,  which  lias  hccii  so  ({itratly 
cxU-nili'd  siiictr  tliey  wrn-  wtitlen.  lu  I*ro- 
I'esaor  Co|>c'b  iww  hook,  wliicli  looks  hb  fonai- 
dnhJQ  an  an  Qimhricl^oit  'licliuUAry,  one  hnrdly 
knuna  whether  the  vast  ciillcclioua  uhit-h  hi* 
liQ9  lirou}i:lit  together,  or  iho  akill  with  whidi 
Uiey  have  b««u  workcil  np,  u  nio«t  10  he  ad- 
miral ;  for  ihia  hook  \a  no  nicru  w«ariKitDe 
•■ompilfttioii  of  descri]>IiTv  dvtaiU.  hiitn  notnble 
vOutiilKltioa  to  tnor[>holucj'  »nd  lhc>  llicory  of 
evolttliuu. 

AfliT  a  general  account  of  the  lertiart'  for- 
mniiAn-i  of  tlie  central  United  States,  the  intro* 
(liictiun  |ii-uee«dei  to  a  imicb-tiectled  disotisaiuD 
of  the  coiTC«poi)denc('8  between  the  };coli^cal 
perifHlH  or  Fnro|>e  aiKl  Xorth  America.  This 
litis  often  been  attempted  befoi'o  ;  but  the  Dew 
itintcriiil  lately  nbtainctl  abetU  nitiili  light  upon 
tiicw  vc\etl  niiit  ilitllcult  c|uestionH.  lu  the 
paleozoic  formntioi;s,  these  idenlificnttons  cau 
in  many  cases  be  luudv  es»ily  and  certainly; 
liiit  in  tlic  mesozoic.  aiul  atUl  mora  in  tlio  ter> 
tiary.deitosita.lhoy  become  very  problcinalleal. 
A  slortlnjj- point,  however,  secina  to  be  )dvcn 
to  UR  ill  the  WasiiEch  of  America,  which  fteerua 
to  be  the  exact  e<jtiiva1eut  uf  the  French  Sitea> 
Mtnian:  later  than  that,  the  eorresjioadencics 
acein  to  )>e  hot  general.  IVtifesHor  C'o|ic  stiti 
inniiitiii iiu  bta  f'^rnier  view,  that  Ibe  Laramie 
(the  gr«at  ooal-bcariof;  formAtioD  of  the  region 
we:«t  of  the  Missouri)  is  of  erctan-ous  age. 
In  tliiit  oonneeiion,  it  ia  intcresiin^  to  eoiDpara 
with  I'rofesMfr  Cope's  argiimenu  tboeo  ad- 
vam-od  by  Professor  I.e8nuertii\  iu  his  work 
on  llic  cretnceoiiH  and  tertiary  llui-»,  which  haa 
jtiet  been  issue*!  na  volnmc  vii.  of  this  KniiiL> 
series  of  re|X)rts.  I'lofeseor  Lesqucrenx  nt- 
incka  tlie  problem  chiefly  ftxmi  ibe  liotnnical 
i^ide,  but.  afler  reviewingall  Ihc  cvitlcnce  attain- 
able,  proitounces  cniiihalically  in  favor  of  tJie 
tvrtiarv  age  of  the  Liiinmie.  It  seems  to  tia 
liiat  [^qiiereux  nmkes  out  ratlier  the  better 
eai^c,  ami  that  |ivbhibly  the  I.arnmic  mar  prove 
lo  be  coiilcmixirari-  with  the  tarliesl  eocetie 
formnttoii  of  tliiu  ct>untry.  tlie  IMerco;  tbo 
former  being  composed  of  swampy  and  esitia- 
rlnc  deposits,  and  the  latU'r  of  lacustrine. 
Thi«  view  U  iDiieh  stTcogthened  by  the  recent 
dij>oovcrics  of  Laramie  dinosaurs  in  the  l'*<i- 
crco.  atKl  of  marsuptais  like  those  iif  tiio 
i'lierco  in  the  liaiumie.  Further  evidence 
must,  koivever.  bo  awtUtod,  boforo  tJic  liypotb" 
tssis  t»Q  be  accepted.  \ 

It  in   lo  l»e  regretted  ibit  Professor  Cope 
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(lid  uol.  adtt  to  this  Motion  of  liis  introcliiction 
a  general  survey  of  the  animal  life  in  each  of 
th<'  periods  which  he  afterwards  treats  in  de- 
tail. Stich  n  Biiiuuiftr^  would  have  been  ex> 
ceedinj^ly  useJ^il. 

Before:  axuminiDK  tb«  liook  iti  detail,  it  will 
be  of  advnutage  to  dintct  the  reader's  atten- 
tion to  Ur.  l^a,yden'ii  summnry  of  "Uk  luuAt 
imjiortiiDt  coiitriltitions  to  fftilcotitologj-  nad 
evolmion,"  uoDtuiiiE:d  in  liis  letter  of  traiis- 
miltul  of  thu  vuluioe  heforc  um.  Tliese  arw  ; 
1°.  The  diftcoverv  of  the  Itierco  faiiiin.  This 
includes  die  diaeovery  and  de.icrIi>tion  of  three 
new  lumilies  of  n  now  order  (the  Tax«o|)0<lii), 
^ad  a  oew  sub-order  (the  Tali^ada)  :  aUo 
"lie  discovery  of  the  Plngiaulax  type  (of  the 
fur»»»ic),  and  other  mamiiplnU.  and  of  a 
gonus  of  Laraniio  anuriaiiii.  2'.  The  di««ov. 
ery  of  comijlcU:  rvinuiua  of  ti*  Wasatch  ty|wa. 
Phenaeodus  and  Corjphodon.  ■■  The  light 
tbrowu  on  the  phylogeny  of  the  I'ngnlntii  by 
tbi«  discovery  exceeds  thai  deiived  from  all 
other  Huiirces  together."  S".  Tbi.- now  i-iiiaai- 
fication  of  the  lower  clawed  mummnls,  fouudtd 
on  tbc  analyses  of  a  great  numhcr  of  new  gen- 
era nod  8]>ecies.  4".  The  lesloration  of  the 
fonr-toed  iVasatch  horse.  Hjraeotheriuui.  &'. 
The  reetorftUon  of  tiw  Hridger  jroncrn,  llyrn- 
chyuH  and  Triplttpus.  G°.  The  detcrniinalioa 
of  tlie  Bystematic  relations  of  the  I>inocPi'nt». 

Turning,  now,  to  the  body  of  tiic  work,  Uie 
first  chapU-r  to  dcmniid  notice  \»  that  on  the 
fishes.  Thf  iihules  of  (Jreen  River.  Bear 
Ktvor,  and  florisBanl.  Col.,  have  long  lu'en 
faciouii  f<>r  their  nburdtuice  of  Gah-reuiains. 
Our  ktiuwlcdge  of  those  forms  is  iiltnuiit  cn- 
lirfll_v  ilue  to  I'rofeasor  Copa,  hut  hitln-Tlo  liu 
has  figured  none  of  Iheni.  In  the  present  \ol- 
iime  there  is  a  very  welcome  eerie*  of  plal«s 
that  ilhi«trat«8  all  the  ty[>es.  It  is  u  pity  that 
Hrofe^sor  Cope  lias  adojited  the  classification 
he  tuea,  which,  heiug  founded  entirely  on  the 
8lie1«ton,  and  ignoring  the  iilructure  of  the 
soft  parta.  is  necessarily  imiwrft'ct  and  mis- 
leading. 

Perhaps  I'rofossor  Cope's  most  signal  ser- 
vice to  paleontology  is  hie  tliseovery  of  the 
exceedingly  curious  and  ioterestlog  L^uerco 
fauna,  the  earliest  known  ttom  any  tertiary 
formation.  This  assemblage  of  msinmalH  is 
of  extraordinnry  intereet,  both  to  the  moi-pho!- 
oglat  and  the  geologist,  and  goes  a  long  wuy 
towards  bridging  over  the  gap  between  the  lt?r- 
tiar)'  and  mesozotc  ago*.  The  cbaraoteristica 
of  this  fauna  wera  given  aliove^  but  we  loiial 
again  insist  on  the  immense  value  of  Its  dU- 
ooTerj". 

in  ibv  WosAtcb,  tb«  second  «poch  of  tba 


eoeeue,  we  arc  presented  with  a  no  le«s  inter- 
esting series  of  mammals  and  reptiles.  Tbe 
only  full  acconnt  pxtflnt  of  American  tcitiarir 
turtles  and  crocodileo  is  here  given.  Ponbn', 
Ottr  knowledge  of  tho  Wasatch  mammals  is 
almost  altogether  owing  to  Profesaor  Cope. 
whoae  explorsttons  of  the  Big  Horn  ba«!n  In 
Wyoming  yielded  snch  extemuve  ix)lloot4oos. 
The  cliapters  on  the  ungulates  of  tlii^  rorma- 
lion  arc  of  ps[M;cial  imixirtance.  Tlip  8tU4ly  of 
these  lias  eonfirmed  Uit-  author's  prediction, 
made  in  1^73,  that  the  earliest  un^'uKites 
would  prove  to  be  live-toed  and  plnntig^ade. 
tad  h:is  unubted  him  to  construct  a  Bcbeme  of 
all  the  ungulate  series,  which,  however  we 
may  differ  as  to  its  details,  must  he  fulmittn) 
to  be  a  masterly  presentation,  and  fVtII  of  most 
Toluable  suggestions.  Those  chapters,  and 
csirccially  the  descriptions  of  the  skeletons  of 
PeriptyirbuH  from  tlie  Phrico.  and  the  Wasatcb 
gnuera  I'lienaefxius  and  Hyrncotherium  Owen 
(OrohippU)  Mai-sh).  of  which  Professor  Cope 
gives  the  fintt  complete  account,  are  to  be  paj'- 
tieiilarly  eoniuieiided  to  careful  study. 

A  very  welcome  sectjou  of  tiie  book  is  tbat 
on  the  order  Ambly[)oda,  which  ineludca  the 
Dinoeerati)  .ind  the  Cori'pbodons.  This  order, 
projwsed  in  18i.'J  by  Professor  Cope,  lias  re- 
cently been  adopted  under  tba  name  of  Am- 
blydaclyla  by  ProfcR»or  Marsb.  The  latter's 
work  on  the  IJinocornta  is  so  much  fuller  and 
more  complete  than  IVole8eor  Cape's  chapter* 
on  them,  that  ive  necil  not  stop  to  con^^lder  the 
latter,  except  to  mention  the  curious  Butby- 
opsia.  But  nearly  nil  thut  is  kiiofrn  of  the 
Curyphmluns  is  due  to  Professor  ('o|>e's  labors, 
and  the  value  of  his  results  in  this  (leld  it  f« 
difficult  to  exaf^rate. 

Professor  Cope  has  brought  order  mit  of  the 
chaos  of  tbu  small  mammals  which  abound  in 
the  eocene,  and  which,  with  great  diversity, 
pass  into  each  other  by  impercei>tible  gi-adit> 
tion^.  He  groups  togetlier  the  early  Setlb- 
ont4>rs  —  which  wcro  not  truo  cimivorea,  but 
small-brained  forms  allied  to  the  insectivoree  — 
under  the  name  Crcodonta.  giving  in  many 
cases  very  complete  accounts  of  their  atrtio- 
turc,  and  indicating  the  fonus  from  wbloli 
descended  the  various  families  of  tJie  true 
earnivores.  The  same  service  has  iwen  done 
for  tlic  primitive  lemurs,  the  most  interesting 
of  which  is  the  little  Wttsntctl  Auapturuor|->hiui 
hoinunculus,  which  has  as  large  a  brain  as.  and 
in  some  respects  a  higher  ^pe  of  dentition 
tbaa,  any  existing  iRmur,  and  which  seems  to 
be  a  progenitor  oT  the  monkey:<i.  Did  Bi>aee 
permit,  the  curious  Tacniodonta  wookl  demand 
notice. 
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In  the  Bridget  forjnaiion.  ProfcMorCopc  has 
not  notiiei'ed  such  grent  tliingv  as  in  tbe  earlier 
periods.  XeverttieleM.  the  Acctione  ou  tlic 
reptiles,  tlie  rodents,  nuJ  tlie  tii[iiroi(lR  llrrn- 
cli.tu^  Hud  Tri|>lo)itu,  arv  nolAbk-  cutitritiiitlons 
to'lliu  8Ul»j«Cl. 

Ill  cloHing  this  very  1>rler  anc)  inadequate 
sketcii.  we  niiiftL  mW  atfntioii  to  the  Iwautifnl 
aerwt  of  miocene  caniivore*  with  -whlcli  jMirt  i. 
eads.  NolhinK  can  exceed  Iht-;  [wrfection  of 
tlteir  prcHervatioc,  and  thev  enable  ttie  pal4>OD- 
lologUt  to  follow  the  evofutioii  of  the  ^roiip 
without  dilliciill>'.  I*roros»or  Cope  saya  with 
taticb  irutli,  "  No  fullur  gvucalogicul  ac-ric« 
exists  than  llmt  wliipli  1  have  diaoovered 
among  the  extinct  cata." 

As  ia  unavoidable  in  the  cnse  of  a  volnine 
nearly  five  yoars  in  course  of  printing.  Itiis 
book  contains  much  that  riper  judical  and 
AiUer  knowledge  havt;  niodiBed.  Thus  have 
arinen  the  oecaxional  contrndJetiona  hetweeu 
ditrcrent  parts  of  the  bc»k ;  and  in  ret-cnt 
articles  in  the  American  natunUifl  the  au- 
thor has  expanded  and  inoditled  many  of  lita 
eonelasions.  Bnt,  aside  fWim  tlie^e,  some  of 
hiti  resulLa  arc  o|K>n  to  acrious  queinlitrn.  and 
iritJi  acarcely  au.v  of  liia  phylogenettc  tables 
can  wo  fidly  agr€L>.  His  teiidL'ncy  ae^ma  to 
be  to  generalize  too  liaatily  from  the  study  of 
some  H))ecinl  stnictnrcs.  as  the  dentition  or  the 
foet,  w  the  exclusion  of  other  ini|)ortant  parts. 
The  book  has  boon  rather  carelessly  printwl. 
and  ahovra  many  typ<%raptiiral  errors  ;  and  the 
rcfereneefl  Lo  the  plate*  are  freijnently  and 
annoyincly  wrong,  eompclling  thn  render  to 
a  tedioti9  Bcarcli.  The  plates  tht^rniaclvca  eau- 
not  be  praised :  many  of  the  figures  aje  liadly 
drawn,  and  in  one  case,  at  least,  the  ilrawing 
is  ludicroua  (woodcut,  lig.  2^ta).  WHb  few 
excuptiutta,  the  litlioigrapkic  work  Is  fiol  u^i  to 
the  usual  sLanUard  of  Iho  Sinctlairs.  and  uon- 
tTASta  unfavorably  with  the  cxi^uisite  work- 
manahip  of  Professor  Marsh's  vo!uine&. 

But.  in  spite  of  these  dfaivtmoke.  Professor 
Cope  ha«  done  a  ptrand  work,  which  is  an  or- 
nament to  Amcrii^an  palennlotagy.  and  mual 
e\'ei'  remain  a  landmark  in  the  histoiy  of  the 
■cienc«>,  ax  wall  aa  **  a  monument  to  the  labor 
and  genius  of  its  author." 


PHILLIPS'S  ORE-DEPOSITS. 

Oox«ii>EKi:«u  the  immense  importance  of  the 
rolning  indiislries.  it  U  remarkable  thai  there 
have  been  »o  few  treatises  on  the  manner  of 

A  Irtatiti  «n  vrr-ifrf^niu.     By  J.  Ahtuch  I'uilUM,  7.11.9. 
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occnrrence  and   origin    of   the    Tarioos    oTfr 
depo(jit«. 

IVith  two  or  three  noleworlhy  esiceptiom  In 
Gennany.  and  one  or  two  In  Prance,  tlio  liter- 
.Hturo  ou  this  subject  is  t-onflucd  to  the  vast 
number  of  special  papem.  VVhitjicy's  ■  Metal- 
lic wealth  of  the  Cnited  States.'  n  model  work 
wbieh  has  heeu  of  grent  n<el\dn(>ss.  treated,  in 
its  deseriptive  part,  only  of  otir  owu  country- 
Mr.  Prime's  translalion  of  von  Cotta's  '  Erz- 
lagerstaettenlehre  '  has  been  tor  years  the  only 
general  work  on  the  snbject  in  the  Knglish 
language.  Since  tlial  was  written,  our  mani- 
fold mining  Induittrtcs  have  assumed  an  im' 
portunee  that  will  be  best  nnderstood  when  we 
say  that  during  the  year  lyso  there  were  jiearly 
ieu  thonsand  mines  of  all  kinds  and  sizes 
operating  oast  of  the  IKHh  meridian.  This 
does  DOt  take  into  account  tb«  mines  of 
llie  preeions  and  oUier  metals  of  the  west, 
which  mast  nnmher  over  three  thou-sand. 
There  Is  a  pressing  need  of  a  general  work 
based  on  a  sun-ey  of  our  owu  rich  Held. 

Landing  the  appearance  of  such  a  worlc,  this 
book  by  Mr.  Phillips,  who  has  \-isited  many 
American  miues,  draws  largely,  both  for  facia 
and  theory,  from  the  AmcricAn  experience  of 
its  author,  aw)  will  be  found  to  be  i-ery  ser- 
viceable. 

In  ita  general  plan  and  appearanee  it  recalls 
vou  Cotta's  work.  The  first  hundred  pages 
are  devoted  to  the  gt-neral  classification  of 
de|X)sit3.  The  remaining  live  hundred  or 
more  pages  describe  in  detail  Uie  noteworthy 
and  iiistnictive  oeenTrenees  throtighotit  the 
world. 

The  classification  adopted  is  well  chosen, 
.ind  xm  as  simple  as  is  consistent  with  our 
knowledge  of  the  subject. 


I.Bnrnflchtl. 


II.  ttirotlfittd. 


ni.  t^Damtfflnd. 


a.  DcMaUa  tamed  by  Ok  UMbaDlesl  aa- 

b,  DepoMM  fnulllM  tnma  vbcmloil  aauoa. 
a.  Dvpoatu  (uniiltatltiit  Uie  bulk  of  acul- 

llbron*  W4(  (Umrd  V)*  pmlptwUcn 

trom  Mucviu  Kilailont. 

I,  Btf.l*  offKlcmlty  <lp|M>«tTc<1  ttum  Milallo», 
but   i>iiinMiDimiI>'    altma  by  nuu- 


norpbltm^ 
Om  dtaHinlnainl  llironcli  Mdln 


nUry 
b«li  in  wtiick  (b«r  ban  bMB  eb«B- 

0.  True  nhM. 
t,  ^gTcv>M4  lelDi. 
c.  Oub  velni. 
<f.  InpftiinMloa*. 

t.    fStOck-tOttM. 

jr.  PiAibuti*. 


&,  OanMn  dfjioaita. 

A.  Oiunben.  or  poekoli. 


In  the  gencml  part,  which  follows,  these 
dilTerunt  fortns  arc  discussed  in  the  light  of  the 
latest  investigations. 

I'he  forming  uf  the  eilic^oua  gnngue  In  fis- 
sures by  lateral  secretions  is  illustrated  in  the 
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clialk  vhexi'-  tii«  iiifusonal  *ilica  occn»ionnlIy 
aogrrgalcs  Into  crnck^  imttcjitt  of  into  Hio't 
oodales. 

Tlic  brcalcins-ilowu  of  the  material  of  the 
walU  of  vein-IIiisureH.  Ur  nltoratioii,  nml  incor- 
pornlion.  iu  jjIaco.  into  Iho  gauguu.  nre  hiiufly 
but  well  (U'sc'ri1)e<],  niid  illiistrutt'«llj.v<lruiviiigs 
ni!u3e  tVoiii  liiiii  sections  under  tbaiiiieroBcope. 
Much  weight  ia  given  to  tli*  results  of  Saiid- 
berger*3  researches,  wlilcli  seem  to  esUliliah 
quite  tli-iii!,v  latei'Al  secrolloii  a*  tlie  yfuerally 
most  important  mftlliod  of  vein  formation  and 
enrichment.  .Mr.  PhillipH  gives  in  this  con- 
nection a  very  instructive  rexum^  of  Aome  of 
Snnilbcr^er'B  results,  whidi  show  the  widc- 
spi-cod  tUstributiua  of  boUi  tbc  beavj'  mclols 
Hnil  the  clcmcuis  of  the  gunfrtic  sultstancus 
in  the  constituent  mineral!)  of  the  cotnnion 
roctis. 

Not  less  iiitorestlug  are  the  iostttDce*  cited 
lo  nhow  tile  siiflieieijcy  of  CBUees  iicting  now 
and  in  rceetit  tinier  nt  the  surface  of  the  earth, 
lo  aiiisi'  Ihe;  ivncnit ration  and  Rxatiou  of 
mlueniU  to  lorrn  ore-hodics. 

Thuu  llu'  liu't  »liown  by  Sandbcrger.  thiit  all 
hthin  mii-aii  contain  tin.  tulccn  in  connection 
with  tlie  finding,  in  various  Cornish  strenm- 
workn,  uf  deer's  antlerx  coraplelelv  replaced 
by  crr^nlliscil  osido  of  tin,  points  at  once  to 
tlie  existence  of  sufllcieiit  sources  of  tin  in 
sarface  rocks,  and  lo  tbu  (luseibility  of  deriva- 
tion fiom  those  sources,  and  concentration  in 
veln»  unci  »tocl(-n'orli8.  under  comlilJons  now 
prevailiug  nt  tlie  surface.  So,  also,  in  ibe 
instanceft  of  mctiillrc  goK)  which  have  been 
fonnd  dcpOBited  on  tlie  woodwork  of  Austra- 
liaii  rninen,  wc  have  similar  evidence  of  metal- 
lic di'[>t)sition  now  in  progivas. 

While  Mr.  Phillips  considera  that  the  evi- 
dence is  largely  in  favor  of  uBsigning  lo  lateral 
spcrction  the  generally  moal  iuiixiitant  part  iu 
forniiog  fianire-vcius.  be  feoc^nlzcs  tbi;  prob- 
able action  of  asci^usion,  and  also  of  sublima* 
liOM.  in  many  individual  eases.  The  portion  of 
tbe  book  —  abotit  five  hundred  pages  — devoted. 
to  tlie  description  of  typical  forma  of  deposits 
tliroughout  tbe  world  i»  full  of  information 
de»irecl  by  Iho  economic  geologist  and  ilic 
BtntiHticinn. 

Tlie  illnstrntive  instance*  nre  well  aelecled, 
and  tlio  latest  nvidlatilc  statistics  of  piwlnction 
are  gi%'en,  apparently,  iu  all  easca.  Asiflc  from 
the  fact  that  it  brings  the  description  of  the 
countries  Created  by  Cotta  down  to  the  pre.qent 
time,  tbc  book  i«  particulnrly  valuable  for  its 
descriptions  of  pTBCticaliy  all  eouutries  which, 
tor  various  reasons,  received  little  or  no  atten- 
tion in  Von  Cotta's  work. 


THB  MICROSCOPE  IS   hOTAXY.       _ 

Those  sludenltfwho  have  Iwen  waitiiiit  for 
an  Knglish  triuialation  of  Behrenp's  txwk  on 
botan!t«l  methodB  can  but  be  dl«ajii>olnted 
now  tbatit  hftg  apiwarcd.  Not  ibnt  the  book 
dot;s  not  rnnlnin  much  that  is  extremely  valu- 
able, nor  that  it  is  not  put  in  an  altractivc  form 
hy  tlio  publisliers,  liut  that  it  has  been  made 
uumbcnsumc  and  ir\pcnsive  by  an  iuordiimte 
amount  of  •  padding  *  not  foimd  in  the  Cemino 
text.  Figures  find  <U'Scriptiona  of  .\merieau 
inittrumvnls  arc  inli-oduced  with  aiicb  carcfbl 
discriiu! nation .  that  donhttcM  the  robimc  must 
prove  eminently  satisfactory  to  their  uiakexD, 
while  the  author's  remarks  on  the  more  UMifnl 
stands  of  coniinvulal  make  ,ire  entitvly  suj>- 
presscd,  possibly  (Vom  a  landnlilc  wlsb  to  fur- 
ther liomc  protection.  Tic  uiaxim  of  the 
author,  that  "  he  is  tlie  best  experimenter  who 
does  bi9  work  with  the  simplest  possible  n|i|)n- 
ralu«."  i«  fr(-c|ucntly  oiUragetl  by  tbo  tlescrip- 
tion  of  ginif^racks  enflily  ili9pen»c<l  with,  aud 
mure  properly  .^Iverlised  in  au  instruineiit^ 
maker's  ealniogiie  tlian  in  the  pagea  of  on 
pensive  liaudbook. 

Yet.  notwithstanding  tiie  fact  thai    a    tw( 
dollaf-anil-a-bair  book  has  liccn  evolved  Into 
five-dollar  book  bj-  a  proccaa  Uie   revcrst"   of 
natural  seleetiou,  the  tranidalion  must  prove 
Iwon  to  the  few  investigators  who  have    noL 
sulBcient  command  ofGvrmau  lo  use  the  origl?' 
nal;  and  it  is  im<]iiestionably  more  i-onvenient 
for  college  stiidems,  who,  as  a  role,  drearl  mnn- 
uiils  in  any  Inn^i.^ge  but   then-  own.     Tliosc 
who  use  the  book  in  either  form  will  probabljiy 
agree  with  the  author  that  the  cbapleni  on  i 
agents  bikI   Iheir  application  in  niicroehcmii 
work  (Kinstitutt^  it»  most  valnaltle  feolurc.  rcn-' 
dering  il,  indeed,  indis])enMible  in  the  labora- 
tory  where  carefnl   woik   is  carried   on.     A 
chapter  on  the  prepnrntion  of  siieeimens  for 
exuminaliou  and  preservation  ia  also  cxtrciuelv 
usL'fbl,  and  especially  tlic  (wrtion  treating  of 
tbc  preparation  of  fosails  and  olLcr  bant  ob- 
jects. \ 

Though  a  few  more  or  less  desen'ed  slare  ojj 
Kngilsh  raicroBcopists.  and  the  author's  all  bnk 
complete  forgetfulness  ttiat  Auiencans  eve 
look  through  the  . Instrument,  may  U>ucb  tt 
pride  or  appeal  to  the  bcIHgercnee  of  an  AngU 
American,  the  liook  ia,  in  the  main,  writtei 
well  and  iu  good  taste,  ami  ^Itows  a  wnrkiii, 
familiarity  both  witJi  the  subjects  bandied  am 
the  literature  pcituiuin;;  to  them. 

ilantn.     Frtuo  Ihv  Gcriujiii  orLir.  Jt'Lic*  WiliiilB  KmutKx* 
Tnnslktnl  •n4  pdlml  Uj  IU-b.  A.  B,  Urrn«,  A  U..  MaUladI 
K.  B.  Wkrd,ll  D..  f.l;.al.e.    IkMloD.  OJUinD.  ItU. 
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SOME  STATE  AGRICULTUHAl  EXPERf- 
MKSI'STATIOXS. 

A  coMTARit^nN  of  the  successive  reports  of 
tlic  "Sew-ieney  ex|ieriinenl<8tntt(iii  Hhows  Iliat 
it  has  rHijirlly  {mttwd  Iwyotirt  that  iiiitinl  Rt«g« 
ornvarly  cvtry  AmoHvan  «tiitioii,  in  wliich  it» 
chief  duty  U  the  *  toutrol '  of  Uie  tnulv  in  coto- 
iDGU'iitl  fertilizers.  Il  is  still  n  fcrtiliZLT  «)0- 
trol  Btntion.  nnil.  na  its  report  itliowii,  iins  licci) 

livL-  iu  iLia  Itt-td  ;  ttoiuc  Iwo  luiutln-d  uii:ily- 
_  Iieiiig  rt'itartL'd,  and  imicli  thoti^lit  liaviiijr 
evidt-'iHly  Iwuti  liealowcd  ii[i«ti  llic  viirioua 
lirulik-itiH  nrinicig  in  coninMrtiun  willi  the  cijiii- 
lal>!c  sninpiiiig  and  valnntion  of  lliesp  goods. 

At  tiiL>  aaiuc  tiiiio,  tlii»  Hoik  oi*eii|>ica  but 
fifty-four  \itt^\:»  out  of  n  total  of  A  hundred  and 
sevt'iity-sii.  tlie  lariier  |)ortiuii  of  llic  n-niain- 
(Ut  lH>iii£  lakon  ii]i  willi  rf]MirtH  of  c>x|t«ri[i>eiita 
bcuring  upon  tlic  broader  qncsttona  of  agricul- 
tural practifc. 

These  latter  furninli  an  ndmirobte  illiifilnlioD 
of  the  olaMi  of  cspentnPnta  which,  in  a  previoua 
numlx-T  of  Sdenctt  nu  vL'iitiircd  to  ile»igiiate 
a^  fiitliiricAl.  at)  dtsiiiignbhi-il  from  rnlionnl  — 
using  those  wonU.  ofi-oursc.  in  tht>tr  tcehnlciil 
si'iise.  Thev  are  what  are  often  called  practt- 
enl,  a«  opiHWiid  to  scientific  cxperimcnls  ;  Init 
tlio  woni  •  [iravlical '  lias  Itecn  *o  wrpsted,  in 
popular  use,  from  its  pro])cr  nuaiiing  of  '  pcr> 
tainiiig  to  practii^c,'  tliat  its  use  in  thi»  con- 
nc I'lion  Iti  to  he  avoided. 

Iic«i<lc4  varLOii*  initioT  mnttera,  the  mottt 
notcworlliy  experiments  of  this  sort  ni'C  tho 
flohi  experimouts  n[)on  llie  growth  of  surgtinin, 
and  the  comparison  lietwcen  lield-eorn  and  ca- 
siln^^wl  fodder-i-orn. 

In  ihv  last-tianicd  {nvesllgslton,  the  qiie^- 
lioTiB  proposed  weru,  tlic  comparative  yield  of 
digt-ritililc  food  per  acre,  the  comparative  coal 
of  g.illiet'ing  it  and  preparing  il  for  use.  its 
relaiivo  fet.'ding-v.tlue.  and  Iho  relative  er- 
haiiation  of  the  soil  in  the  two  cases.  The  re- 
sults were  throughout  dcddcdly  in  favof  of  th« 
(leld-com  ;  the  grain  and  Htallta  yielding  inorf 
nnd  cheaper  food  per  acre  than  the  cnailaged 
fodder-corn,  and  fcwxl  of  wjual  luilk-prodiicing 
vnlne,  pound  fur  pound. 

The  report  of  the  Ohio  atntion,  while  dcnl- 
ing  with  (lilTercnt  Mibjeota,  reaerabloa  that  of 
the  New-Jeraey  station  in  Iho  gcneml  charac- 
ter of  the  cxiicrimL'Uls  reported.  A  grent  deal 
of  alieiition  has  liccn  given  to  tcfttlng  varieties 
of  wheat  and  corn,  and  the  tables  of  results 

l\f\\  atipHnl  r'lmn  of  IA<  Sr'f-Jrrtff  •lair  ngrlinllariil  st- 
pfrtmrnl  tlvliun  /'»  l/if  fmr  I "ti.  tYlnODtan.  N.J.,  Aoefiiarin 
pr.     IM*.     ]"fl  p.     Ii*- 

TMnl  nnninfl  rr/mrl  nf  Iht  0\to  afHmUaml  rrpfHrnful. 
(latfnit/iiF  f.4v4.  rrinWdbxorilrT  orthuatHtr  li'Nl*w«r«'  Oa- 
Inmbu*.  Jli/tri  linUtrr*.  iliiU priultrt,  IMA. 


contain  a  vast  amotint  of  valuable  inrnrmotiDa. 
'ITje  teila  of  melhi»d»  of  needling  or  planting, 
of  ciiUivation,  mtilching,  n^c  of  fi'rtilizvrii.  ctr. , 
are  extensive,  uud  apiuiri'nlly  cniefidly  eun- 
ducted,  though  we  regret  to  observe  the  koidh* 
wiiat  common  tick  of  an  adequate  discussion 
of  Iho  results  reached.  Olher  interesting  nutt- 
ier is  to  be  found  in  the  M-ctloiit  devoted  to 
small-fruiti*  nnd  vegetables.  inHect^.  weeds, 
grasaea.  and  varioiw  oth<T  «object«. 

In  brief,  both  tbcsu  stations  lia»<'  tlotie  most 
excellent  work  of  the  kind  attempted  ;  and  that 
this  kind  of  work  inceta  with  [loputar  approval, 
is  evident  in  New  Jersey,  at  least,  from  the 
fact  that  the  station's  ongiriat  ap]iroprialioi>  of 
live  thonsanil  dollars  per  year  has  been  sue- 
ce»siYi'1y  rained  to  eight  ihoiiMiml  and  eleven 
ihotisatid  dollars,  tinder  the  circiitnHtaiices, 
it  i«  not  to  tte  wondered  at  that  the  station 
baa  turned  its  attention  chiefly  or  entirely  to 
experiineni^  relating  to  the  practice  of  agri- 
culture. At  the  Rame  time,  we  cannot  but 
regret  that  the  American  stations.  a»  a  ride, 
many  of  them  with  rcasutmbly  ample  incomes, 
are  doing  so  lillle.  comparatively,  to  advance 
tlic  scienec  of  agrioulttire.  Iielieving.  as  we  do, 
thai  *  a  sound  theory  is  the  surest  gniile  to  a 
Huccessnil  piactico.* 


i/OTES  ASD  SEWS, 

A  BTATiix  of  Darwiti,  by  Mr.  Boebni.  R  A..  JiM 
jiiu  bMii  plM«d  in  the  grmt  liall  uf  thu  itriUili 
muMUtn  on  Cromwell  ttow.  ami  arr»njf  in4*riw  for  lis 
unvelliu)c«'ill  hR  moilo  itiuril^.  It  Is  ih>i>  gift  to  tho 
nnlion  of  ibe  Diirwln  m«in'>nnl  fiiiH.  It  in  foutxl, 
that,  ddrr  ibe  pajnieut  of  all  CxpCiitCA,  over  t'n> 
tliau>ani|  pminih  will  remaiti,  which  will  furtn  a 
Itarwbi  (and.  to  Iw  tnuisfemril  lu  the  Royal  eocJety, 
tli«  itiennie  uf  wblcb  Is  lo  t>r  nppniiirl&Uil  in  &ucli  a 
way  M  inn;  lie  "  bvM  calculated  U>  itromote  biological 
sluily  and  r«*o*rcli." 

—  Tbo  Society  Uit  the  pretention  nf  etneliy  td  ani- 
iiiaI.1  111  llie  Kfilirrlanil»  hu  p«tHlored  th*  gorent- 
mnit  III  Iritmiluce  Into  llollaail  tlie  rul«9  wlili  regani 
to  vivisecllim  Jrawn  U[>  liy  the  PniMlan  niuhnrltin. 

—  In  Che  S|iani»1i  conKrr.*  ou  May  IS.  acconlliie 
lo  Xaiurt,  Si>ror  Caalelar  cnlli-il  aiti-tUitHi  I"  Dr.  Fer- 
raii'scxpvriinniis  In  In'iCuUtloti  a^alnit  cli(>lnra,nrid 
a'k«0  tbe  inlnlslR-of  tll'^  Interior  lo  ^lv«  a  subven- 
tion to  enable  Dr.  Fi'miit  lo  continue  tiii  experiments 
on  a  InrKFT  Bcale.  Tim  tuiidalcr,  in  roj'ly,  oalU  be  wa« 
unalile  tuOo  so  al  ttrrsii-nl,  tivil,  as  soun  aa  It  lay  in  his 
power,  lit?  Wfiiilil  grant  a  snlTlciriit  auiu.  allhirunh,  In 
tils  opinion,  Dr.  tViran'f  eKpctinn-nu  li»l  »oi  yet 
rt>neli('(l  a  Enfliclciit  (Itigrvu  u(  coiLaliity  to  prova  a 
compK-ie  stici^ess.  Ili^  nildi'il,  that  a  commission  of 
tti«ilieal  men  would  bo  a]ipn'mi«Hl  u>  vliit  Valencia 
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utA  olbef  towiu,  in  order  lo  itudy  tba  cxittriments 

lliat  nrc  bdiig  made;.  In  rtfereiiM  to  this  subjeci. 
Dr.  Canwrou.  II.  P.,  vitWva  Ut  the  8tantlant  lliai  llic 
uiwler-BccriMNry  tor  foreign  (t(Tairt  lias  promised  to 
imiruL'l  thu  Britl&h  lulnisler  aL  lliulrld  to  aeud  lioiue 
tr<ii>Blji[(on»  of  any  rvix>r(9  beftriug  ou  tba  «yftl«ru 
ot  Jiioeiiliitiun  with  clmti^ni  viruit  utCiniiiAttxI  by  nrtl- 
tlcial  culLintlJun,  ft*  a,  pmi<>clii>n  Bgaln^it  Am.xiii: 
chnlom,  dinc^iviTiM)  hf  Dr.  Perraii  of  Vulei><?i».  Tliis 
h.iviriK  euiiio  to  thu  notice  ot  Dr.  fvrran,  lUat  geiiik- 
iiiDii  b»3  vent  Dr.  Cniiicron  a  iclfgrkin  K'ving  tbc 
rcMllla  up  to  (Ul«  of  a  great  ml  Dxpt-rliiit?iiL  vhlcli 
la  nl  prcMiit  b<?iiig  coiulucteO  by  liiiii.  uiiilcr  the  «yi-3 
of  idKtiUtk  cummlMloni!!*  »l  Alciro,  %  town  near 
Valcni^lM.  wlii-rt!  nil  ir|ij<Ii^iiitc  of  r1ir>I«ra  la  nigliig. 
Acrarding  lo  Dr.  Feimn't  tc!«graiii,  [be  population 
of  Aklni  li  ie.0O(),  and  sltice  tli«  Am  ol  Uie  prtaent 
uionlli  5,i^'J  of  iu  iiili&liltatiU  hsve  bl^«n  iiiu«uJalo<l 
wilb  M«  prolcctire  vlriir.  TIjat  vrouM  loava  tba 
liunlwr  of  tliuifl  not  tnoculamd  abuut  lU^OO,  or, 
Co-fitiiig  Irt.OOft  aa  an  csart  fisiin-,  jinM'if'Hy  Ift.iTfi-'. 
"Of  ihc  IO,.'ilW  pcivoti*  wild  arc  not  Inorulalcil.  diolera 
b&»  atlacli«>l  ca,  and  iirovod  fau)  lo  3U.  Of  the  fi.4:t-J 
wlio  Lave  bren  InouiiUled.  It  hus,  acearcling  lo  iJr. 
('••rraii.  ullnirki'il  nuly  7.  Hiid  prtivvd  fatal  in  :io  siiigln 
i-M>'.  Til  oilier  ii'omIi,  liiicA  th^  eommnnc'ctniml  cf 
(h*  «]i«rini*(.l  ou  Mny  1.  one  person  out  of  every 
lijll  tia*  bccii  nCla«li«il  aiii»ut;  ihn  uniiiuciilateil  pupti- 
latlnii.  anJoiK- iKr">ii  In  cxcty  3^-  l'"* dlid "f  choU-ra; 
wUlle  amoiii:  Ih'.'  Innviilali'd  iiuputnilou  only  uiie  per- 
uiii  ill  Tit)  hna  livtiu  uLiDcKcd.  luiil  not  a  8tii>;l«  pers<iii 
in  tito  mtirr  .'(.il:!:;  Ii.t*  dh-J  ol  the  duMiui.  Dr.  Frr- 
lan  cuiK'hiilM  lii«  iitlKgt'nin  by  i>xpms)>iii^  Ihu  iIdiIim 
tbal  a  UrillBh  ci>tDiDlMlou  slioulii  be  sent  to  <Urlra. 
to  verify  tbeae  r«Btilts. 

—  Tbrt  lirti  edition  of  Johns'*  Utile  booJt  upon  Mih 
rbolcn'AlinrllliiitC'tJi-lH'rdl*  Kiwli'achvn  ri-iii<!itliiir<-M 
nnd  die  i^holeni  luirill-ii."  T^iiixtg.  t'cjrl)  tvaa  jxib- 
li»lie(t  in  Junuarf,  and  a  semnd  Is  already  out.  It  li 
a  paiuplii«t  of  «viijd  tw«iily-L'titlil  pH^^,  K'^his  tliu 
niosl  cumplclc  diivclioa*  fcr  cuUiv;itiiifi  and  oWcn- 
Itig  LUo  Ht^calli-iL  comiun  boclUua  act-'urding  to  KocITa 
mctboil.  from  tlie  iir<-|>ii ration  ot  iho  'meat  rMract 
(rlatlno'  to  tite  micniMMplc  eHaiuinatioii.  A  woixl- 
Cttt  >ru)Wlti|t  ViV  liinrrrrit  raplditiPN  ol  l!i|iirf.-icci<jn 
ot  itie  )tel:illue  culUii-.-iiiuilirine  by  tlie  i>u<Diim  h%- 
eillua  <il  cliolera.  i^ud  ili«  curved  badlliti  of  Fiiiklitr 
and  I'rior,  !•  R)v«n,  and  ailds  lo  the  raliiA  of  the 
work.  It  i*  nn  iniporlniit  euutiibiitioii  to  tijft  lii^ira- 
lure  of  Uivloiolo^,  fiiriil»bing,  a*  It  d(Ms«,  «ui-  Bnt 
oincis':  and  uuinplvLu  staio<u«iit  of  the  melbods  of 
In*c^ilgallun  of  itie  special  orsanlAin  of  wlilch  It 
ircata. 

—  Capt.  Savy«r  of  the  baric  VIdctta  rcpont  that 
on  Hay  il,  i88ii,  a  watvr-cpoul  app^'ara-d  to  font),  and 
lite  lo  the  UQrl]i->.>Mal  in  a  Ioiik,  spiral  i.-<diiniii ;  |w»l' 
lion  at  tbo  Utu«,  lalllude  i-i"  10'  uurlb,  lifii];i((idv  Ttf** 
&'  Ken.  U  m'«  ui|i  il  lb<-  slty  «Imvc,  (^Mending  over 
an  an^a  of  a  inll«.  iva«  au  tnlty  blark  iija>s  of  hvavy 
cloiiiln,  Efixlually  moving  In  a  tuuih-west  Oirrclinti 
until  witiiin  linlf  a  mll«  of  l)ie  vend,  wiien  il  Mi.'tnui) 
to  burst,  t lis  rain  coming  duwn  in  inirvnb  for  tiro 
lioitra.     'Vhit  was  accainpantHl   by  suddMt  strong 


gluts  of  wind,  slilftinK  tmldcnlj  from  one  qnnrlor 
tu  din-dly  Uiu  uppoA'tc  one.  ami  wtUi  a  furce  tif  alx 
to  tight.  To  tlic  soiiib  and  xoiiili-wnt  Iwfun-  nnU 
during  Llie  foiruailnn  of  tlie  w»tfr.«pni]t.  tlie  sity,  to 
an  altitude  of  abuut  Kixty  di-gn-vti,  was  black  «i>d  vtrj 
tlin-ati'iiiug.  with  tliiiudrr  and  lightning.  Tliia  tfiii- 
tiniiiul  during  iliu  time  alluded  lo,  and  finally  en>k4 
with  Hveral  sharp  claps  of  thunder  and  «  Gfiern- 
niliiiilrv'  fall  of  tiMtlstoiiv*.  Thr  pccullarlly  of  ihrM 
dbturbancM  was  ibat  the  wind  would  cliance  vecy 
luddeiity  with  cunnidenilili-  t»r»',  ibnimring  all  aback 
wIlUiiui  any  nartiliig.  The  leiniwniUtrB  of  tlie  watt-r 
waa  SlSand  of  lln- alrflu*"  lo  Ts«. 

—  Tliv  tlmcbdll  of  ihc  ir.  S.  naval  obKrrxtory  i» 
lo  be  trans  f Pin.' J  froni  the  dome  of  the  observatory 
lo  a  Oai;atafT  on  the  new  &laie,  war,  and  navy  dp- 
jMirtniitnt  at  VYMhliigton.  In  )t«  n<>w  po«ltlon  It  will 
lie  mnrfi-a^lly  Keen  from  iheelty.  It  will  be  dropped, 
at  St  present,  by  the  abi«rTatory  clock,  on  '•Atli  ntv 
nUlau  time. 

—  Amonu  rt'cent  dnailix  w*  nnta  the  following:  Dr> 
A.  Ennepor.  pr»f<.-gsor  of  loatlieinatles  In  tbit  |liiiv«r- 
shy  of  GotliiigGti,  at  Hannover,  Marcli  SI,  in  his  fifty- 
nftli  year(  Eiig^n«  Ibrllaod,  profettor  of  ni'-clianirs, 
at  I'ltrls,  3larcb  81 ;  J.  C.  Dr>ll,  botanist,  at  Karhrtilx?, 
March  IIV  in  bit  sevcaty-ciublb  yoar;  Guotare  A.  ton 
Rloden,  gcograidier,  ai  Itrrlin,  Uan-h  11,  In  liii 
sevt^nty- lirit  year;  Dr.  Wllhelni  Diinclicr,  ge<ilog|st, 
ai  MitrbiirR,  Marvb  13.  In  bis  s«veni}-<#Teulh  ymr; 
Dr.  J  ICiiepur,  botanist,  at  UoaCock.  March  K,  In  Us 
<-IgliiyHtlb  year. 

—  Capl.  fiitniue  T..  li<Tlkiin|i,  IT.S  S.,  has  been  or- 
dcrrd  byihcjwrwt.iry  ol  ihcnnvy  toatsiimeelinrjKof 
Ibe  naval  observatory  on  June  1.  rcllevin^f 'omm.tn.ter 
A.  IX  Brown,  vilui  ha^  been  actiit;;  »upi>rintetHl*)nl 
sln<!i!  April  1.  wbvn  Admiral  Pi-;tiil:Iin  wm  unlured  to 
lb*  cnmmand  of  ihi.*:  Kiiropoaii  nqii.-ulroi), 

— The  Harvard  tin Ivi-tnlty  bulletin  for  May  enn- 
laln*  nine  paK«»  mote  ff  JJr.  WTnior's  oollaiion  of 
Ibe  KobI  L~olloc[lon  of  e.ii-ly  ma|M,  wbldi  In  Ibis  ra-e 
■leali  with  ilie  aav.  eoasl  of  Nurih  Ainerien.  And  f>>ur 
piigim  (if  Mr.  nils«'»  index  to  tbs  iua|Hi  in  the  Encilsh 
geograpliical  pobllcjitlniis,  e«mpH«lng  a|>art  of  tlioM 
of  Asi*. 

—The  third  aes«lon  of  the  Iniemailima}  em>lo0- 
oil  congrrM  win  be  Iield  iliis  year  at  Ili-rlin,  eom- 
incnciug  uii  lUe  2^lh  of  Septeinlwr.  Thu  meetings 
will  E>a^n|iy  om-  wivlc,  and  will  lje  followed  by  g[i-o- 
lofflcal  csciireinns  from  th«  Slh  to  tbt>  lOtli  of  Octobi>r. 
The  eoiigrwM  will  be  aci^oupMiied  by  an  exhibition 
of  geolo^iejil  churls  nt>d  olher  colled  inns  illustrating 
ths  different  briuicltc*  of  mineralogy  nad  geuloftlcal 
science.  It  will  be  remcnbtred  that  ibis  niF«ilmt 
waH  to  have  laktrii  place  last  jear.  bui  wan  |)revenirt 
by  tbn  oulbrenk  of  cholera. 

—  A  memorial  tablet  to  Tiofessor  Louis  AgMsia 
ha*  jut>l  been  erected  in  the  yagc  Cbapcl  of  Cornell 
university,  and  will  be  uurciled  at  th«  approaching 
com  uieo  cement. 

—  A  Nnllonal  li^xlile  in Icniscopieni  n<soeIatlMt  was 
formed  Ia»t  Sal-irday  by  tni?mbers  of  lli«  cwrreapoad^ 
ing  soeietles  of  Boston  and  New  Vork. 


FRIDAY,  JUNE  U.   1880. 


COMMENT  AND  CRITICISM. 

LiEL-r.  CoiiswKLL,  who  is  to  carry  on  the 
series  of  latitude  obsen'tttiotis  attlie  U.S.  nnvnl 
obscn-iitorv,  referred  to  in  a  previous  number 
of  Setence  { vol .  v.  p.  (iO) ,  Irna  recently  returned 
fYom  an  interview  with  Profeflsor  Ooni,  the 
director  of  the  observatory  nl  I.bbon.  A  list 
of  eleven  stars  has  been  selected,  and  tiii:  dv- 
taila  of  the  work  have  been  agreed  upon.  But 
two  stars  will  be  ohgerved  in  a  night,  cadi  star 
being  observed  caat  and  nest  of  the  meridian 
beforu  llic  Bucfeeding  utar  is  taken  up.  Some 
tifUeu  or  twenty  observationa  of  each  star  will 
be  made  during  the  year.  With  the  exception 
of  a  Lvrnc,  the  stars  range  fVom  the  fourlli  to 
the  fiixili  magnitmle.  and  the  greatest  xenith 
distance  at  which  any  star  will  be  observed 
at  Wnslington  is  not  greater  than  twdvc  or 
thirteen  degrees.  It  is  proposed  to  erect  an 
azUiiuth  murk  for  testing  the  stability  of  the 
instrument ;  and  a  careful  determlnatloD  of  the 
level  will,  of  course,  be  made  with  ever>-  obser* 
vation. 


This  question  of  the  variability  of  lalitudefl 
is  one  of  coHHiderablc  interest.  Theoretically, 
periodical  changes  of  lalittidc  may  occur,  and 
an  cxamiontiOD  of  observutioos  made  at  a 
nambor  of  northern  obscrvfltories  during  the 
|ja8t  seventy-five  years  —  Kflnigsberg,  Milan, 
Kaple.^,  Paris.  Pnlkowa.  and  Washington  — 
appears  to  conQmi  the  eziatcuce  of  such 
changea.  At  Piillcowa.  which  furnishes  the 
most  csrcful  series  of  observations.  »  ilinilnti- 
tion  of  the  latitude  of  0.23".  eijiiivalent  to  about 
twenty-three  feet,  ia  indicated  between  the  years 
IUSadiI  1872  :  but  in  uU  these  cases  tlic  van- 
littliSf  arc  smalli  and  we  must  be  extieinely 
cautions  in  ascribing  them  to  actual  changes 
of  latitude.  A  series  of  obgervaUons  made 
at  Willet* 8  Point  by  young  engineer  olHcers, 
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under  the  direction  of  Gen.  Abbot,  also  ap< 
pears  to  have  some  interest  and  pos]iit)1e  bear- 
ing on  tlie  (juestion.  By  these  observations  a 
diminntion  of  ninety-fire  feet  i»  sbowa  in  tlic 
latitude  since  1880  ;  but  here,  again,  it  is  quite 
possible  that  this  npiiarent  change  may  he  dlto 
to  errors  of  observation.  Pergola's  plan  of 
making  a  earef^il  series  of  obsen'ations  at  paint 
of  observatories,  in  about  the  same  latitude, 
but  differing  eonKiderably  ia  longitude,  will,  if 
tboroughty  named  out  now.  go  far  towards 
enabling  an  to  i;ive  a  dcGnite  answer  to  the 
question  fifVy  yeant  or  more  heooe. 


Tiiic  Americaa  engineer  of  May  H  OOQtaitW 
on  article  on  llic  Icvce  system  of  river  improve- 
meat  which  dematKls  notice  from  all  who  wish 
the  liue  between  fact  and  fiction  to  be  sharply 
drawn.  The  case  presented  is  briefly  this: 
the  MiHsi&sippi-Rivcr  commission,  in  1883,  as- 
serted that  they  hnd  restored  tlie  levees  along 
the  Yazoo  fKmt  so  as  to  cscUidc  overOow  A-om 
the  head  of  that  basin,  and  that  as  a  conse- 
quence the  height  of  Hood  at  Vickshnrg  was 
about  five  feet  lower  in  1883  than  it  had  beeii 
in  IKA2:  and  upon  this  assertion  of  facts  the 
commission  ban^d  an  argument  for  the  general 
constrnction  of  levees  along  the  Mississippi  as 
a  means  of  channel  improvement.  The  flood 
of  Ld&4  came,  and  ro«c  three  iuches  higher  at 
Vlcksbufg  than  it  did  in  1882,  thereby  ooiu- 
pletely  overthrowing  all  the  argument  of  tbt 
commission. 


In  the  article  referr«d  to,  *  J.  B.  J.*  qaot«8 
fVom  later  reports  of  tho  commission  proof 
that  the  commission  had  not  rc«tored  tlie  leveos 
along  the  flront  in  qncsLion  in  18S3,  nor  bod  it 
been  done  in  18S4,  Unless  the  clearly  implied 
charge  that  tliis  misstatement  was  wilful  is 
succeasfully  met  by  the  members  of  tbe  com- 
mtssiOQ  who  signed  the  report  of  1883  (General 
Comstook  did   not),  it  would  ficem  that  the 
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prcsiflont  of  the  United  Slates  oaght  to  make 
iiiquir_v,  bihI  roHcvc  tUc  oouulry  of  llic^discrctlit 
ivbicl)  must  come  fi-oui  tli«  chatk'uge<I  vuracily 
of  »ii  ollicinl  l)oiJj  wUo«e  uvte  uml  Buvinga  are 
being  closply  followed  nbrond  siin\  ni  liome. 


LETTERS   TO   TUE  EDITOR. 

wrlftr't  nunti  U  in  atl  cattt  Hfninif  a«  pro4f  nf  gota  fiiUk. 
ProfcKNor  Biwtingv'i  theory  of  tbs  coiona. 

I  flHoui.D  U'  clail.  uitli  your  in-niiiMlmi,  lu  make 
*  few  reinnrka  with  rvfvreiK-i*  to  ii  [<H«siig<_'  in  Pn'tev- 
(or  Hiwiliigt'a  lottvr  in  jcuir  Uaiib  uf  April  H.  Pri>- 
tMior  HaatliigiUaLM  thski  he  iliuws.  hi  his  rvpnrt  of 
th»  fldipM>  exiwdlUon  to  Caixillnv  Ulnml,  ilinl  xll  tha 
dmntcteristloi  i^f  the  coronit  may  bu  i^xpliiinird  tiuu- 
nlljr  Mill  easily  by  liis  ilUTmctli'ii  tlivury.  nlth  Oia 
txoeptit/n  <if  thf  occmlonat  fiifntnlouK  Btrutiurn. 
The  irord*  ifhl«h  I  have  Imlleiwd  convliice  me  tbiu 
Professor HMilusscHiinoi  have  pni.l  suiUcleiit  alten- 
tlon  lo  ihe  »t)iin(I]iiit  and  irrefi^^fiiliJe  evideuce  u  to 
tlie  Bolnr  corona  ntilcL  is  ftllL>r<icd  by  pll0togra|>b9 
takoti  ilurhiK  Loul  >i>lArec1l[<»c4.  Tboo  pbotograplu 
prove  Ihul  ulint  I'mfi'i^or  lliistini;*  siiiiiiiiiirily  chlu^ 
aetAnx<>it  ft*  'occuionil  tilbmciil'iiii  Mtmoturi^,'  eoii- 
siltul*-fl  Dio  firentHr  iturllun  i>(  ibe  ivimria.  Iii  Ilii> 
plKtluffr&EiliK  of  the  edtiiaa  ifl  1K71.  ihem  went  more 
than  ti  hiiiiilreil  dlailiicl  ili>iuiU  (if  ibU  kinil,  wIiIcIl  1 
measuiYil  and  il[«w,  wbcii  ;»al!iUU£  Mr.  Ruiiyaril  Iti 
describlni;;  and  oatAlogiiln^  the  iolAlTs  of  the  tlructure 
of  ttw  corona  {Mem.  rap.  agtrt-n.  »)c.,  xll.  tt57-(IS(I}. 
Those dotalls  wen>,  ofcoiiTRe.  mil  nil  viaihic  on  a  njr- 
woTj  Inapeccloii  of  thii  iteKacJvea;  iiiuiy  o(  tlictu  were 
not  perceivvcl  till  after  Ioiik  Miidy:  but,  oticc  sccD> 
there  WK9  nu  laistiiko  as  to  tlidr  uxiitcncc,  and  noue 
ipere  des(?rtl!>#d  that  were  not  vi->ll>l#  on  at  kxit  ibroi; 
ot  the  plaUt. 

Moreover,  «ince  the  eoronat  r&ja  are  very  varlau* 
indlnctloDianil  arc  ftccn  In  the  iicfallvc^  oijc  behiud 
tb«  oUier.  and  at  all  nnRlcx  of  projvctioii,  h  Is  evlilcm 
that  tbe coroiiR  niiul  in  reality  b^  fnruurc  'Glannon- 
toiM'  than  it  appe&rs  in  tbe  pbolograph*.  To  a 
greater  »r  leu  extent.  Uie  same  eharactnr  ia  iliiiwn  in 
n^ailrei  of  oUmr  Kciipaea,  Ibougb  aumewliat  iexii  nf 
Itb  vIbIUoIii  auiiic:  of  tlianon  receni  pboioi^rapbs, 

Kotiably  on  account  vt  th«  greater  ilcuiilly  ui  (be  film 
the  case  of  thoM  takeu  on  the  extreruely  seinltive 
dry  platoB. 

I  cannot  mirr  into  the  optical  points  connected 
with  PrnfMMir  nmtiiijcii't  theory,  but  simply  wIbIi  to 
IKiiiil  nui,  that,  if  it  will  account  for  cvcrj'  thing 
excL-pt  the  '  lilamt-titouT  structure,'  It  nccoutiti,  aflj.-r 
ail.  for  very  HhU,  W.  U.  Wkslet. 

tlAjal  aitruD.  (uckly, 
BurilDiClou  lloiiii',  lAcidan. 


The  natural  gaa-weUs  of  Dorth-weetera  Obltx 

Thtf  gno-TCcIl*  ihnt  iifLVi>  hc-i^n  ilrilicd  within  tbe  last 
jrear  in  Hjinciictc  anil  Wood  cnnnllps,  O..  liare  fitr- 
niihed  lutnt!  liilrrf»lifi|;,  luiil  In  aniiie  di>gr>-o  tiiipx- 
pected,  fnrornialii>ii  u  lu  tlie  jtcoInKicil  fuundnLion* 
at  iIm  cute.  Tlmy  show  the  pri'M-nce  of  Bcwral 
formations  that  noirhore  appear  in  outcrop  wlihln 
the  limits  of  Ohio,  Tlio  si'cili.n  fut-iii^hcd  by  (hem 
BfreoR  ijtitle  closely,  us  to  ii»  eleni«iiis  and  it*  general 
llUiolngy,  with  the  Scw-Vork  scale. 


1  have  lately  examined  tlie  carefnllr  kept  records 
and  drilling"  of  *lx  of  them  wells.  Tbry  agrc«  co- 
(ire)y  in  thdr  main  foftturos.  All  bcKin  in  QPptr 
Silutimi  llmest(m<>,  and  all  find  tiK'lr  main  auppT*  of 

fiB  lu  tbe  Trenton  liiiiestatie.     The  seetlon  furnished 
y  them  la  as  folluwa:  — 

Kfauara  lioinMonp,  Cray  ADil  bluu,  Jolomllk  ......    Mt 

Nlasan  olajr,  >  vhaffloUrtMlc  b«I  la  Doutnl  Ohio    ....     3-4 

Citnloii  llnifatani' •iiJ  ilinlr.  M«h  valomit .       11 

Ucdlna  ihnJe.  rvil  iiiO  t)Iu« KMBQ 

Ilodfon  Itlrcritmlp.  ifHf  uBil  bliu .MO-IW 

Ullos  ihilc,  du-M,  nliuoal  btatlK.  In  plana  ■..,.,..  fA 
Trenton  llmeiteii* .._.   Wt 

Dlnl^)-«ye  llusaUiDe T 

The  Treittoii  liuieJitonQ  was  drilled  tbiough  In  but  a 
eluKle  well. 

The  Nia^ra  day  (NWtalns  ch.iractorlMtc  fosalU,  a* 
iloos  alio  tlie  HiidBoii-ltlver  stiale  and  the  UtlcaBhaic. 
Tbe  former  shows  chaeletold  cral*.  and  fragment* 
of  Zyzosplra  and  Orthls.  Tlio  Utira  &hale  couiaint 
LcpboioluslDBlKnls  tiall,  anJ  fragments  of  tha  "pitMM 
of  Echhiojcnathu* of  Walcotlapparently.  The  iVea- 
ton  limestone  is  crystalline  and  iiard,  but  it  aliowa 
the  presence  of  fussila  in  abuudaiice. 

Thega«ot>titin«il  from  tbe  wells  is  delivered  wltli 
moderata  pressure.  Ii  contains  a  notable  qiiaatltf 
ol  sulphuretted  hydrogen.  It  is  u.^d  no  far  maintjr 
lor  healing:  and  for  eteam-production.  Judicious 
eslfniatet  pni  the  amotint  yielded  eaoh  day  by  ihre« 
well*  In  Flndlay.  the  cnunly-jteal  of  riancock  county, 
,-it  lli-f>  hnndrvil  llionsand  fert.      Ei>wa.KD  Obtom. 

CuJuinbui.  O..  Juni- 1. 


A  txopfoal  Amerioaa  turtle  on  AnticoatL 

Prnfossor  John  Maeoiin,  Imlanitt  ui  the  Canadian 
Ueolojzicat  nni)  nam rtl -history  aiirvoy,  has  shown  ina 
H  tnrtle  wblch  it.ui  tiirvn  bim  by  the  lijtbt-ksmer  at 
West.  Pr>)nl,  Aniiconi,  in  Anicii*i,  1^^  It  wu  (ouDd 
llviiij;  near  the  Ii|;lilhou>i-,  Mni  was  the  only  ono  >«eti 
by  the  tceeper  during;  bis  twi>nty  years'  re«ldoiie«  oo 
the  ifland.  .Mr.  V.  W.  True,  to  whom  1  Mat  Ul« 
specimen  (or  Identitlcatlon.  prononncea  It  to  be  • 
hnlf-erown  Che  Lino  Idea  latiulala  f  WalbaomI  Agassia. 
The  habitat  of  the  spocics  is  tropical  Sotith  America 
and  the  West  Indies,  whence  it  wits  probably  broucht 
to  AntifAKti  on  some  T-esscl.     C.  IlART  MutRiAM. 


Aberfa  aquirreL 

On  the  lOlh  of  April  IcuL,  on  luy  reiiim  from  a 
fivv-dnys'  yiiit  to  iliL-  puebl'j  <-•(  the  ZuSis  in  New 
Jtleiico,  1  clrnvi  rhri.>u^h  an  extenslre  ptne-forvst, 
wlilch  the  roAd  enters  a  few  miles  from  Fort  Wlc- 
galu,  my  desllnatlon- 

Thorc  weft  in  the  nmbulaiwe  with  me,  br^tdcB  the 
driver,  Pruf,  J.  \V.  P.  Jeiiks  of  Drown  unircrsitr.  cn- 
mlor  of  its  mttseitin,  and  a  fellow-traTellcr,  a  iriend 
from  Philndi'lpbia.  Professor  Jenks  was  eafterly  oo 
the  liiukuiit  fur  rare  thlii^^  in  somb>west«ni  liirda 
and  ni»ninials  fur  bis  enilr^e  museuiu,  while  bla 
friend  wil*  (-ninying  hlmsolf  in  examining  two  sped* 
mens  ae  had  tahi-Q  along  iho  road,  aniT  jolnlns  In 
the  wnversiUioh  *•  bMt  a  lawman  may,  when  two 
rntliiisiiMlic  nnuiniliHU  formiil  iho  odds  against  him. 
Snddenty  ih«  ilrU-ir  ■tiipp'-il  the  conveyance,  and 
directed  my  atli^jitlfin  tn  n  Inr^e  |.'ray  xiuirrel  ilinl 
hatl  just  »c»m|H'n-d  up  the  trunk  of  uue  of  the  lofty 
phics,  uuil  wika  now  olttlni;.  partly  hUlhif;,  on  the 
loner  limb,  dole  to  th'>  i)<>iiy  of  the  tree- 
In  a  moment  this  niagihflcent  creature  waa  mine* 
dead  at  my  feet. 


I 


Ii  pror«il  CO  bL-  a  fine  female  sperlmcti  ot  Abert'it 
squiml  ill  the  gnj  pelade;  and  I  iubs«qucnUy 
k'krn^d  fri>ni  ritliera  wlio  h&v«  hunted  tlietn  In  this 
loratiiy,  whetr  th(<7  iLra  by  no  means  abundant,  that 
Ui"y  an.'  iininuUniM  taken  where  their  tnr  Li  of  a  ]««y 
biwk,  with  the  lail  tiromlly  bi>ntewi!  with  snowy 
wliilr,  and  pcthapti  similar!}'  marked  oii  llie  bmatt 
and  li>wer  (ii^rta. 

Old  hunt«ra  nbo  haT«  had  Uie  opporluaitf  of  ob- 
lervlng  IM  habits,  say  that  It  differs 
but  little  from  the  ontlnary  gray 
si|UlrTcl  of  the  caatcm  !)talcs.  Id 
tliia  rcsion  h  l»  cocidiicd  to  the 
mouiiuinous  MU  of  Ihc  kkbI  pine- 
trees,  in  trhl<ch  it  apenda  moil  at 
lu  lluia.  rarely  deacendiiig  to  the 
ground  sxcepi  for  waMr,  and  occa- 
sloiiallr  for  food. 

SpeclmenB  Lhtc  been  taken  cxblb- 
fttng  thv  vartotiH  intcmiodlaU:  Bt«g«a 
of  calorinjf  bi'tiTPtm  thii  blm-lt  and 
thn  Kniy;  aiid  it  ia  Kn.id  that  ttm 
black  rariviy  Ik  a  wundftrfiilly  hand- 
some aiilmu,  wlili  ita  Iouk,  nnvy 
wblt«  uniargliit;'!  tail,  and  Ita  faittw- 
tlc  enT-tiifts. 

The  er-Ay  on«,  which  1  shot  on  the 
day  r^fflrratl    ut,   I  think  Is, 
witliotit     enrpptron.    a 
•pcciroeu    of    Iliu 
lin«9t    Hqtitmt 
In  the  fauna 
of  our  coun- 
try.    I  have 
Doacqualnt- 
«ncc    with 
another 
American 
siieviea  that 
can    com- 
pareKitliEL 

I  do  not 
rflmflmber 
hating  leeii 
at  any  time 
a  drawing 
of  this 
•  quirr«l; 
ao,  after 
baving  care- 
fully pre- 
pared the 
■kin  aad 
skeleton  of 
ray  spud- 
in  e  II ,  I 
made  the 
llfe-alee  Bc- 
Hr«  of  Us  head  which  lllustrauv  Uiis  letter. 

PV>n>  It  f  nlso  took  the  follonliiy  mcMurrmeiits, 
and  description  of  Its  externa]  characters  and  *pps«r- 
anoe:^ 


Entire  upper  pu-ia  of  a  erizilr,  iron  gray.  Lower 
liiUrM  of  luner  aapedfl  of  ear^ufta,  and  a  median 
broad  etripe  from  should«T«  to  near  root  of  lalt, 
of  a  biiilla&t  chestnut.  Ear^tufta  larm,  com- 
posed of  straight  Mark  haira.  Entire  iindpr  part*, 
DorderB  of  tall,  Hrcain.ocijlar  "itip*-,  atid  up[*r  aSdea 
of  feet,  pure  whlt«.  A  nitirr  bnnoil  divii1Uu:'lliie  at 
•Itlier  «dc,  between  tbe  white  of  under  jiartK  and 
gray  above,  Jetty  black.  Central  halra  ol  tall,  for  Ita 
entire  length,  also  black,  forming  a 
mld>thlnl  stripe  down  tlte  member. 
Claw*  bom-color  and  curved. 
Wblaters  conpoaed  of  rix  or  ten 
black,  stiff  hairs. 

Other  wjuirrels  are  also  fouitd  in 
this  region,  speelnien*  of  which  t 
trust  soon  to  capture,  aa  well  as  a 
terlee  of  the  various  mdes  of  the 
black  varieties  of  the  present 
spociea. 

R.  W.  SnLtFiti.i*T,  H.n. 


The  oUaaification  and  paleon- 
tology of  the  V  B.  t«rtiaiy 
deposits. 

I  tnut  that  lu  the  iiilciosts  of  ad- 

.•n.-"  yiiu  will  pvrmit  me  lo  1odft«  an 

'iiiphRiic  proti-Mt  against  the    veo- 

lu|{ic:il    and    paleoiitologica]    lan- 

i-ieiwliichapifearin  a  recently 

pulrtUhoit    article    by    Dr. 

OUo  Ueyer,  on  the  g»a- 

eaiogy  of  tha  speelaa 

01  tlie  older  tort]- 

ary  fonnatlntM. 


Bciimi)*  AEisun  S. 


'lIMfBnr-       "'P"'»*«'or»«i9/ Wl, 

■jCOKe  St  laH  

tblibtorcftr.laclndlni  lun 

Far».paw,  trons  laiwr  pad  m  laogMi  oUt  . 
nindpaw,  ttvm  Inner  p*4  tu  lunvm  dkv  > 
'npof QOMi loanmlor nnihua .trfjrc     .    . 


OtnUnMM*. 


ure  son  rao*  a^vviis. 


Tlie  article  di»pla>-ii  such  a  tnonitrona  dfin^ard 
or  iKnonnce  (or  both)  of  die  literature  of  the  subject 
of  which  it  treaU,  and  •«  fully  betrays  tlio  author'a 
misconception  of  the  numcmua  Kpeci««  that  bovc 
been  described  from  the  rc(>t»n  in  iguMtion,  that  It 
would  not  eren  call  for  a  protest,  wore  It  not  tor  tbe 
air  of  rrspociabllUy  which  Es  given  U)  it  by  the  Mver 
of  the  dmcr^con  journal  i^aeimee. 

Little  can  and  ne«d  bo  f^nid  in  response  to  a  thesis 
which  mslntaiiia  thai  tbi^m  is  not  tufflcient  erl^nce 
to  prove  that  the  Vickatiiirj;  Ih<<U  overlie  the  Clal- 
l)onie  sands,  and  that,  an  a  niaiurof  fact,  the  latter 
will  bo  found  overlvlng  the  former,  when  not  a  par- 
tlclaof  evidence  isirouKhi  forward  in  support  of  tUit 
ttatmnant. 
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I  UkM  Uiia  opportunity,  alM>,  ot  vnniing  iwlcon- 
toliwfsu  wilnM  thQ  acceptance  of  tlie  numeruui  n»w 
■peuei,  wEldi.  irithout  altber  des^ ripiioii  or  [irupvr 
Cniapiirlsoii,  &r«  irlnimcd  b;  Dr.  Ueycr. 

Ahqklo  HxiLpniK. 


Premature  appeaiance  of  tbe  psnodloal 
cloada. 

On  the  morning  ot  Oct.  12.  18^,  when  I  cbanciNl 
M  btt  la  Virginia,  near  Clifton  stadoii  on  the  Ultllanil 
nlbofed,  my  Attention  was  &ttrk«tA(l  by  i«tu-ing  »l 
soma  dlota&M  the  choriuitArUUCr  nnd  to  me,  perf«ctiy 
fumlhar,  note  ot  ibe  periodical  ciciulii  |C;.  impten- 
tldclm).  Regarding  iM»  aaa  aomewiiat  iiovci  occur- 
rence jii  th&i  Lime,  I  decided  to  iiirattigate  it.  ami  al 
on«  proceeded  in  the  direction  from  wulcL  thnaound 
enunatAd.  ThAitgh  ihA  nnt«a  w«re,  m  uiuni,  iiil«r- 
rupliid  by  siliort  InliTvals,  I  fuiind  it  ea«y  to  oorre«t 
my  directUiti  willi  t'»c1i  rKnitn-iic^  ol  the  *ound.  bqiI 
wu  aooti  At  iJm  Umi  of  koiih-  xinnll  nnks  in  wlilch  the 
Utaecta  wntt  liKated.  TImre  weiunt  li^a-iiliiruc  lUAlca, 
Hiid  tho  luiertal  tiotwMu  Ibe  notes  wa»  quite  nliort. 
I  ftntiuMctl  mfEclf  umlor  one  of  the  treea,  and  cata- 
fuJly  locatMi  ill"  >i)»t  fnim  which  the  sonnd  at  oijie 
of  Uifi  iniHXbi  proi-rcdi-d.  Althoiixh  it  was  not  \K>f 
aiblc.  from  any  ptMltioii  I  could  tusumc,  to  tee  the  lii- 
Mct  lieelf.  hidden  as  il  wai  in  llie  denac  foUago,  and 
at  the  hefght  «f  som^  tn'eniy  f««t,  yet  L  soon  ^ilcw 
within  a  few  uiuare  feel  the  precise  (Miri  of  the  tfpi' 
occupied  by  It.  1  remained  some  litteeii  mhiiiirn 
Ust«nUig  Co  the  peculiar  Inu^r-^^-^-^■row  witli  wbicli 
I  haA  bosD  deeply  Imprewed  when  n  boy  {\^A  or 
189ft)  in  my  native  rtat*  (Illinoii)  at  thu  tltue  of  tb« 
great  inrann  that  left  ita  wlLhuring  blight  on  (il!  tlie 
vegeutloii,  but  wlilcb  I  have  kini^  lieard  for  davB 
(ogeiher  aa  iiLie  aa  1878.  1  tblnk  all  who  nn'  really 
familiar  w^llh  this  aound  will  agree  with  me  that  It 
has  uo  coanl«rpart  In  tba  whole  ituigi:  of  nound- 
pradtidng  craatur««.  The  body  of  the  nole  lasts,  on 
an  aTOmfcn,  nboni  ttro  wconda,  npon  a  uniform  key, 
when,  witliiiiit  boing  Inicrruiileo,  the  pitch  rapidly 
iJrau),  with  what  niiisldans  call  n  '  *)ur,  for,  as  near 
nn  1  can  juili;if.  a  full  orlnve  or  mon:.  and  tbc  note 
ubruptly  teruiiEiaies,  TbU  peculiar  tcrmlnalion  la 
dlBlcult  to  detect  where  th«  Ireeo.  are  full  of  tbc  ting- 
ing Insacta,  bnt  It  is  Blways  prvsont:  and  in  thii  cn.<e 
ft  WM  ciraxly  mu-hrd,  anording  me  a  fine  opportunity 
for  atudylng  tbe  phaacs  of  lliv  note,  and  tlinine  Ita 
IcnKtli.  Had  I  been  an  entomologiat,  and  aware  how 
aiiomaloua  this  occurrvuce  wiw,  I  should  doiibilcsH 
hare  peralsled  anili  1  bod  secured  a  ipoclmiMi,  .tnd 
should  have  searched  for  exuviae,  etc. ;  but  nn  I  fi.'[| 
atiKolutely  certain  as  to  what  I  beard,  ami  did  not 
know  but  that  it  might  bo  a  eouiewbat  onliuary 
oc(^^urrcuce.  I  merely  made  a  noCo  of  tbe  facta,  and 
IcisiiriTly  kft  the  Dpot. 

Sc-vurul  davs  alterwnrdB,  happening  to  bo  in  conv«r- 
natlou  with  Prof.  C.  V,  Klley,  I  ■■Ksiiaily  Riontlnned 
the  citcumstaiice  aa  il  fad  in  bin  linn,  fully  expecting 
him  to  reply  that  It  was  no  very  iinuaual  thing.  To 
iny  great  aurprlso,  he  prouounced  it  linjiosaiblct  and 
wholly  dlscr«dlt«d  the  accnraey  of  niv  obaerration. 
He  mid  1  muat  have  hoard  some  otoer  species  of 
cicada:  and,  when  laaknilhim  wbatotiierspecleshad 
a  noW'  precisely  liko  thin,  of  the  penoillcni  oiia,  he 
couM  do  Tio  tiett«r  tliaii  to  name  tbe  common  harvceU 
fly  (Cicada  pruiiiota),  the  abnrp,  ihrili  note  of  which. 
was  also  perfectly  familiar  to  me,  and  so  dilTcrrat 
that  I  could  no  more  confound  It  with  the  ollmr  than 
1  could  tbe  chirp  of  a  sparrow  with  the  cooing  of  a 


■loTBi.  My  nttoupta  to  convince  lilm  by  describing 
the  Bound  were  a«  inefiective  aa  though  1  hud  been 
tpeaklng  U>  one  who  was  hiniicif  utif.Mniliar  witli  it. 

navliig  tlte  courage  uf  my  i^onviiiliona,  I  made  Iwld, 
on  the  first  opiKirtunilv.  to  lay  lli^-  auhJen-L  before  a 
Washington  sclcniiflc  body  in  tlic  fonn  of  a  verbal 
itatvmcnt  of  the  case,  whereupon  iLe  leanin]  profca- 
3r.t  surprined  inft,  not  only  hy  iio  longer  poaitlvety 
gainsuying  it.  Imt.  hy  nropounding  a  theory  aecordlng 
to  wbich  Tie  arlmitleJ  i.be  poBsiblllty  of  my  observa. 
tion  having;  Iwen  correct  His  theory  was,  that,  owinj 
lu  the  exceplionni  heat  of  tlie  latter  pari  of  that  aea- 
■on,  a  tew  of  the  brood  of  19^  which  were  aoareat 
the  aurfaee  night  h^ce  been  prematurely  brought 
out  the  autumn  before.  I'hia  aeemed  very  reaaona* 
hie  to  me,  and  I  promptly  (and  aerloualy)  oonoratu- 
lated  rrofeuor  RUey  on  having  dlKovered  a  thMiy 
to  explain  my  fact. 

Here  1  supp«»ed  tbe  matter  was  to  rc«t:  uul  here 
ft  did  real  until  a  few  days  age,  when  to  ray  further 
surprise,  at  tbe  close  of  au  exceedingly  int«re>«tlBg 
paper  which  Professtor  Klley  read  before  tbe  aame  to- 
I'lety.on  the  brood  ufclcadaa  which  baa  Jtutappeaicd, 
he  look  occasion  lo  bring  up  the  tubjeot  of  my  VIr> 

Sinia  obaervatlon,  and  to  prononace  It  utterly  wortb- 
M,  and  the  occurruneu  tmpac*)t>te  aa  contrary  U>  all 
tbe  canona  of  enioinuiog}'.  On  b^ng  reminded  of 
his  own  theory,  above  ataied,  wbicb  b«  aeeniwl  to 
havo  forgotten,  he  could  not  disclaim  it,  and  vIrtiiallT 
rcni^nrd  it,  leaving  hlmeelf  In  the  poaltlon  of  both 
di'jiyin^  nnd  admitting  the  powlbUlty  of  the  treat. 

1  do  ni)t  Rittlie  these  statements  with  x  view  to 
arouiinK  a  controversy,  but  aolelv  In  tbe  liopc  that 
aoine  of  your  ninny  observant  rcadera  may  be  able  lo 
coalkui  and  perfect  ihc  confessedly  Incomplete  tccard 
which  I  hereby  make  of  Ibis  singular  IncideiiL 

I  will,  however,  venture  a  luggctlioa  drawn  from  a 
fifkl  with  which  I  am  better  acouainied.  Th»  cbftory 
of  Trofcwor  Kllcy  might.  1  thlnii,  be  greatly  iitrongilu 
eiicil  by  facte  derived  from  planla.  Tlie  ^Ifi-ct  of  a 
protractod  warm  spell  la  autiUOQ  upon  tiic  vc.|{vtalloin 
of  this  ollnilte  has  been  the  aubjoct  ■'>f  invesiigailoa 
on  my  part  for  a  uries  of  yearn;  and  Iho  autumnal 
flowering  of  strictly  vernal  aiwciea  it  a  fact  attested 
bya  soorc  or  more  of  species,  most  of  which  bars  beea 
reconlcd  and  published.  It  is  not  contrary  lo  tbe 
canona  of  t>otany,  but  consonant  to  a  ratlonid  under- 
standing of  rauaes  .\nd  effects.  And  wbyaitould  BOl  . 
Mmilut' caiisex  produce  iimllaretf«oU  on  liueeta  9  Pbr 
one.  1  cannot  duuiit  ilial  t)i«ydo9o;iuid  lun  atOimty 
convinced  now,  as  I  wo^at  the  time,  that  the  sound] 
heard  proceeded  from  veriLabIc  seven tccn-yrar  locusts 
IhAt  wi-hi  tb«»  prematurely  brought  from  their  long 
«iil>lcrnitiGiin  diiiigeona  Into  the  genlai  «iii. light  o( 
thai  warm  Ociolwr  day.  Lecitkb  K.  Waao. 

WMtilnglun,  Junv  A. 

Tha  recent  Chicago  atoroi  and  the  sun-Blow. 

The  telogrii]}h  rep'.'rte  a.  very  violetii  thunder-storm 
XI  ('hirago  during;  thp  night  of  June  'J;  the  iighUiliig 
•irikiiig  many  building),  and  eaiiBing  the  loat  of  fin 
livcit.  I  wa«  liL  riilcjigo  during  a  part  of  Mondtf, 
June  t.  At  thai  time  the  rcdtflah  clow  aroaiKt  iba 
aun  wbicili  I  havn  n-ccnlly  dn^crit^edmyourcoltmuia 
wan  almo«t  as  inlcntie  nal  have  ever  seen  it  even  la 
Colorado.  In  Colonido  any  great  increase  In  tb« 
depth  of  tint  of  the  circumsolar  ijlow  port«nda  a  bll 
In  temperature  with  condlUoiis  fuiorable  for  coM 
electrical  Biornis.  Ttie  rule  would  »i-em  to  b«  about 
the  tame  at  Chicago,  though  the  Great  Lakes  may  tend 
to  prevent  llio  fonnatioa  of  hail  near  (hem. 

«.  n.  Sroas. 

l>am«n<l,  M*. 
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VEGETAHLli  ,\fOliPItOLOGY A.  CENTURY 

AGO. — LlKITK   AWD    WOLPF. 
"Cm  III*  BaKliicbW  dcT  wtHvincbafUn  aattnklilrpD,  um 
■torgrkltly    narh    ilinrii   nnten    •nDlnem    ed    crKundlfra." — 

In  cmcr  (A  drar  uii  tb*  hltlory  uf  (ba  ineniu*.  ui'l  to  l^^rn 
tu  kouw  wtth  «SHla»«  Its  pmsm*  uf  the  »ins,  «c  an  wool 
to  ei*«  wtrdl  lUMiUon  V>  th«lr  MTliMt  bogfimlnga. 

To  studcQU  of  natural  science  no  t«nn  is  more 
familiar  tban  '  niorpbolo);>','  nnd  no  doctrino 
more  romraonly  aocopted  and  underBtood. 
I*re-«minciitly  reasonnblc  htkI  natural,  the 
morphology  of  plants  id  particular  iippejils  to 
the  Bimi>lP!it  understanding.  Every  HcliooUioy 
who  hiw  prepared  his  perfunctory  hcrbttrium, 
or  accomplisLL-d  bia  stint  in  plan t-analy bib, 
knows  something  of  the  iiK-iiiiing  of  a  flower, 
can  tell  somethingof  itsnutiirul  history.  —  liow 
thBt  bract  ami  t^epiil  and  |)Gial.  Rtamcii  and 
carpel,  are  but  so  many  moditlcalions  of  an 
ideal  leaf,  so  many  varii-d  expresftiona  of  n 
single  thought.  LUicwiae  the  facte  to  be  cited 
in  proof  of  HHch  asftertiuiis  are  familiar  to 
every -day  exiwrience.  Who  has  not  gathered 
pond-li!ics,  and  noted  how,  by  the  atepaof  im- 
perceptible traiimtion.  Nature  pitsees  on  from 
green  sepal  to  perfected  amber?  '  Double  ' 
flowers  of  nil  soitii  grow  in  countn-  gardona, 
and  in  springtime  the  woodland  o^'ers  &i)em- 
ones  which  are  both  'double'  and  green. 
Even  protifieation  ih  widely  known  in  fact,  if 
not  in  name. 

To  alt  these  morpliolo^ical  facts,  strange  and 
curioiiH  vJi  they  certainly  are,  no  one  ever  iit- 
teiopls  to  apply  any  other  than  the  iicccpted 
explanation :  no  other  is  conceivable,  none 
other  is  needed.  And  yet  mnch  of  the  eaae 
with  which  such  explanations  are  received  mu-^t 
be  considered  due  to  the  habits  of  thought 
now  prevalent  in  the  world,  to  the  \^xy  nlmos- 
p|]Cre  in  which  to-4ay  men  are  called  to  think, 
to  judge.  In  all  tlic  world  of  thought,  ideas 
of  iranaitioii  are  so  rife,  that  unity  or  com- 
munity of  origin,  even  of  ohjectfl  most  dis- 
similar, exciter  entail  surprise :  it  ia  the 
natural  Hupposltiou.  A  dllTerent  atmosphere, 
different  habtu  of  thought  among  men,  would 
age  completely  the  eimplicLty  of  many  a 
Icrii  |HLgc.  It  t»,  then,  not  surprising  that 
Feentury  ago  moqihologj',  as  we  know  it,  had 
not  BO  much  a»  found  n  name  ;  that,  with  the 
same  facts  before  tliem,  the  best  minds  in  Eu- 
ro|w  were  struggling  Lo  the  perception  of  Ihts 
simple  theory,  which  the  schoolboy  may  now 
appreciate  and  underHtiind.  The  first  percep- 
tion of  natural  truth,  like  the  opvniug-up  of 
unknown  Innda,  is  a  diseoverj-,  dim  enough 
when  seen  in  prospect,  however  easy  when 
once  accompli Hhed.     Linked  with  the  liotanical 


discovery  here  to  be  oonsidered  aro  tlircfi  most 
brilliant'  names,  two  the  brightest  of  their 
cenUiry.  —  Linne,  Wolir,  Goethe ;  not  tiiat  all 
contributed  equally  U>  the  ustflhlighnienl  of  the 
tniUi,  but  that  to  each  the  problem  came,  aod 
for  it  each  found  snswer.  What  answer  to  the 
floral  problem  cuoh  of  tliese  great  men  could 
give,  it  is  onr  purpose  here  briefly  to  sot  forth, 
considering  first  the  labora  of  Linn/-  and  WolIT, 
later  those  of  Goethe. 

Linni,  the  fir«t  in  order  of  time,  may  be 
snid  to  have  discovered  the  problem.  F&Miiig 
bis  life  in  the  atudy  of  dowers,  the  question 
'  Wb-it  is  ft  flower?  '  must  have  come  to  the  great 
botanist  af^in  and  again,  pressing  bim  by  ita 
very  omiiipreseuce  almost  to  his  annoyance. 
But  to  Linnt',  fortune-favored,  tiic  wliole  natu- 
ral world  lay  like  an  umliBOovered  country, 
—  a  norlil  too  wide  for  the  comprehensioD  of 
any  one  mind,  however  active  or  versatile.  It 
has  been  the  marvel  of  all  men  since  bis  time, 
that  Linn£  did  so  much,  that  hia  instincts  were 
80  true,  that  to  m>  many  questions  he  gave 
ausweru  which  are  the  end  of  controversy. 
But  as  regards  the  morphological  problem,  the 
great  naiurarutt  seems  never  to  have  arrived  at 
a  deflntte  conviction.  Kver^-  thing  he  siays  on 
the  subject  is  more  or  Ibsh  obscure.  Here,  for 
once,  he  seems  to  have  reasonf*!  '(  priori. 
and  fancy  strangely  stipplemeiiut  suul  distorts 
the  facts  disousKcd.  Tbc  coincidence  of  ntiiu* 
ber  nfl'Di-cled  by  tbo  successive  layer*  In  the 
make-up  of  the'  stem  and  the  successive  drolos 
of  organs  in  the  composition  of  the  flower 
struck  him  »<»  atTorrling  a  plausible  explanation 
of  the  origin  of  the  latter  structure.  Here  are 
four  layers, — the  outer  bark,  the  inner  b«rk, 
the  wood,  and  the  pith.  The  outer  bark  is  often 
on  growing  stems  green,  passing  to  all  appear- 
ances imperceptibly  into  the  green  ooverirg 
of  the  calyx  ;  from  the  inner  bark,  whitv  and 
dclicftte.  come  tlie  delicate  petals  of  the  corolla ; 
while  from  the  cellular  xylom  and  pith  of  the 
stem  arise  the  circtes  of  stamens  nnd  carpels 
respectively  :  and  iu  the  young  flower-bud  are 
not  the  organs  last  named  simply  masses  of 
cellular  tissue  hardly  to  be  dietuiguisbed  from 
IVirmiiig  wood  and  pith  ?  A  more  carefiil 
auutumy  would  have  revealed  the  mistake; 
for,  as  Goethe  pointa  out  in  this  connection, 
"  it  is  the  inner  bnrk  alone  which  possesses  all 
|K)wcr  of  life  and  growth  :  "  the  other  parts  of 
the  stem  having  in  the  main  taken  on  definite 
character,  and  been  relegated  to  inactivity. 
If  we  may  regard  the  '  pith  '  at  the  end  of  the 
growing  axis  as  primary  merutfem,  then  so  far 
so  good :  and  the  fancied  rclatioosbip  ia  not 
without  its  grain  of  truth. 
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But  Linnr-  did  hotter  thmi  this  Wwnrd  th^* 
solution  of  our  in-oblL-in,  In  his  ■  Pliilosopliia 
botaiiicfl  '  of  17.il,  !ie,  among  other  tbiiign. 
makeA  tbe  folion-iDg  propositions  :  — 

"  PiiiiL-ipiiim  flomm  et  folturum  idem  Ml," 

"  Priucipiuiii  B«uuiarutu  «t  folioruni  idem  «st," 

which,  so  fiiT  as  it  goes,  woiiid  aeeiii  a  dear 
Btateroeiit  of  tUti  Lrulb ;  but  it  is  cloubLful 
wbother  tbe  author,  ils  he  wrote,  npprocinted 
tb«  Hill  import  of  bia  words.  CcrUiinly  hie 
immedliitf  followers  nnd  pupils  liid  not.  He 
sUiod  fjiep  to  (aw  with  the  truth,  but  teoog- 
uiztid  it  not.  and  turned  away  from  it,  and 
from  the  only  line  of  thonght  which  could  pos- 
sibly lend  to  liglit,  onty  honcpffjith  to  waiidiT 
in  vain  epvcLtlation«  nnd  oh^curities  pcrUining 
to  hia  theory  of  prulc^vsis.  — n  theory  undcr- 
gtoorl  neither  liy  hia  contemporaries,  his  buc- 
OCWOrs.  nor  poiuihiy  even  by  himaetf. 

But  while  Liiint'  wus  lliiis  hopelvsaly  lost 
in  the  mazes  of  his  own  imaginings,  another 
mitirt,  working  in  an  entirely  different  field,  took 
cognizutK-e  of  the  problem.  A  young  student, 
afterwards  knowti  to  fjime  us  Caspar  F. 
WoUr,  away  iu  wutrfil  Gt-rniaiiy  in  Fredcrlek's 
uoiveraity  of  Halle,  bad  caught  the  spirit  of 
genuine  .scientific  icsenrch,  and  in  hia  thesisi 
tor  gradiintioii  In  ITriS  published  an  exact, 
succioct,  nnd  perfectly  clear  statement  of  the 
modern  doctrine  of  vcgctablt  morphotog>. 
Wolty  had  ideas  of  his  own  concerning  genera- 
tion in  all  the  organic  world,  more  particularly 
in  the  world  of  animal  life.  Ills  taste  lay  in 
the  line  of  anatomy  in  its  ordinary  sco|j)e  ;  and 
the  reference  in  hia  thesis  to  matters  botaniuol 
woe  entirely  apart  from  the  chief  pur|K>a«  of 
his  disBurtation,  simply  IncEdcntnl  for  the  (take 
of  eompleteuesa ;  and  pL>rhapK,  with  the  propo- 
sitiuna  of  LioD^.  above  cited,  befora  him.  he 
had  no  thought  of  propounding  any  thing  new 
to  botanical  soienee.  In  perfect  hiirmony 
with  his  subject,  Wolff  undertook  to  elucidate 
the  origin  of  the  various  organs  of  a  [ilaiit, 
ami  ill  80  doing  was  struck  wilh  the  extraor- 
dioary  similarity  everywhere  patent.  Rogard- 
ing  the  invoUic-rv  of  the  '  coiupouutl '  Hower 
as  calyx,  he  perceived  wisily  the  intergradation 
of  foliage  a.nd  sepals ;  the  ri|>ened  capsule, 
witli  bursUng  aides,  afforded  evidence  of  tlic 
foliar  naturL>  of  the  rnrpela ;  that  the  seed  is 
largely  madL-  up  of  li^aves,  appears  wheu  it 
germ  ill  ales,  and  the  cotyledons  aseume  and 
perfonu,  lo  some  extent  at  least,  the  leflfs 
ninetion  :  sepals  and  petals  are  oden  Iiitor- 
convertiblei  and  stamens  not  infre<iuently 
show  Iranwtion  to  petals :  consequently  in 
the  entire  plant,  so  far  as  immediate  analysis 


goes,  wc  flud  nothiog  but  root.   stem,  and 

leaves. 

As  WoltTs  thesis  had  to  do  with  generation. 
and  not  at  all  with  hotnay,  it  is  a  tDntter  of 
no  surpi'tae  that  he  regarded  nil  this  .•tiniply  b» 
Introduction,  and  went  on  with  bta  *  tlieoria 
generation  is.'  alleging  that  the  foruiatiou  of 
flower  and  fruit  ia  due  U>  failing  energy  in  the 
plant :  that  nil  mudiflcations  have  origin  in  the 
(gradual  withdrawal  of  vegetative  power,  which 
dimiaishes  io  amount  aa  growth  coDtinuus.  and 
finally  vanishes  altogether.  What  WolflT  hopi*d 
might  be  .'icienee,  hau  been  forgotten  ;  what  tK 
Itglitly  esteemed,  is  science,  —  fact  not  withinit 
siguilicuncc,  and  certainly  not  witbuiil  parallel 
ill  the  history  of  intellectual  work. 

Kut  if  Wolff  did  not  appri-ciato  wbat  be 
hwL  accomplished,  neither  did  any  of  Ma 
contem^torarics.  The  seed  fell  not  iiito  good 
ground.  The  great  Holler  was  yet  tiviug  nnd 
working,  at  onoe  botanist,  anatomist,  and  [joet ; 
but  he  saw  not  t-hu  truth,  although  coiiainly 
familiar  with  Wolff's  writings.  The  Ju»sieiu 
were  busy  in  I'aris,  arranging  and  rc-nrrau- 
giiig  in  the  Jardiii  de»  phintes  ;  but  thev  beard 
nothing  of  Woltf:  iho  time  was  not  yet.  The 
seiontific  vision  of  the  age.  dazzled  by  a  sud- 
den discovery  of  Nature's  richness  aud  varieW. 
was  not  yet  ready  to  be  coiicentrutcd  upon 
any  single  problem,  however  intcrcatio<;  thai 
problem  might  he  in  statement,  or  far-reaohing 
in  outcome  and  solution.     T.  II.  3(cBuii>e. 


VELOCITY  AND   SEDOtE^T. 

Tdr  observations  on  relocity  and  aodiinent 
01)  the  Mississippi  River,  from  Cairo  to  Cbe 
head  of  the  Passes  (I,U60  miles),  bavc-  not 
contlrmed  the  conclusion  of  Mr.  Login,  in 
•  The  henellts  of  irrigation  in  India.'  regarding 
the  relation  Iwlwcen  these  two  fnnctioiia  of 
flowing  water.  Uis  conclusion  is  thus  stated: 
■■  The  anthor  belicvcj*  thai  the  |K>wer  of  water 
to  hold  matter  in  siii^i tension  is  diivctly  as  Lbe 
velocity,  and  inversely  as  the  depth.  It  is  aUo 
suggest«d  that  watt^r  in  motion  rolls  ratbur 
Ihan  slides,  and  that  it  is  owing  to  this  tolarr 
motion  that  water  hos  the  power  to  hold  mat- 
ter in  aiisj>eusion  ;  Hirtlier.  that,  wiiU  given 
velocities  and  defined  depths,  only  a  certaio 
quantity  of  matter  can  lie  held  in  saapciiaion, 
whatever  may  be  tlie  character  of  tJie  Ik-<1  of 
bank  of  the  river  or  canal.  If  the  wloeitv  b* 
incrvasied,  and  the  depth  remain  cooataat.  aoonr 
will  take  place.  If  the  velocity  be  decnsased, 
and  the  depth  h  the  same,  tiiere  will  be  de< 
|x»«it." 


I 


The  8agg««tion  '  tliat  water  in  moUoo  rolls 
rnlhcr  than  slides,'  in  %'aliiable  aa  expliuning 
the  '  inner  movpni'iits  of  llie  particles  of  wnter 
among th^msplvoa,'  which  nrc  AggTcgfttc<t  in  the 
iiitlircct  curruEits  fouiMl  t'vcD  in  carefully  pi"c- 
jjiired  Iwils,  wliic'b  are  sjinmetricfll,  atnootli. 
and  straight.  Thes*  niovcm<>ntA  were  well 
illiielratcd  by  Mr.  Fniiids,  iu  a  st-rics  of  cx- 
pcriiiK'iit^  at  Lowoll  in  )t^{j7,  by  mixing  nhite- 
msh  witb  thp  clear  tenter  of  an  arliSctal 
channel.  Itut  tlic  movements  of  iiianj  inungu- 
rnted  by  the  relstive  inovi>iuent«  of  Ibe  particles 
of  water  sinong  ihGuuelveti  appe&r  too  feeble 
to  nccouutfor  the  immcnBc  quantities  of  aedi- 
mont  observed  in  suspension  in  great  nlliivlal 
rirere.  It  also  seems  cl«*r,  as  oouelmi&d  by 
Mr.  Ilergehcl,  in  his  paper  on  the  erosive  and 
abrtiding  power  of  water,  "  that  direct  friction 
tends  to  drag  materials  along  the  bed.  or  down 
the  banks,  if  tht^ae  hftvc  a  snniciontly  «t«cp 
side-sloiJc,"  and  llint  ■'  tht-  pffect  of  llic  simple 
friction  of  a  stream  iijion  its  lied  and  banks  is 
not  a  aource  of  danger :  its  action  i»  very  alow, 
and  it  has  never  been  sliowu  U>  be  of  a  danger- 
ous charnuter  In  niiy  instance."  Certainly  the 
wedinicutarj'  grains  Have  no  power  of  motion 
indopeodont  of  the  water  BUiTOundiog  tliem : 
and  fVictlon  against  a  smooth  bed  could  not 
impart  siicli  vertiea!  luovomeut  to  the  wat«r 
as  is  neccflsary  to  lid  these  graiDs,  except  in 
the  slight  degree  that  may  result  from  the 
movement  of  the  particles  of  water  araong 
themselvea.  The  conditions  that  prevail  in 
natural  stn-am-bcda  an;  necessary  for  a  great 
Buspension  of  sediment.  The  projections,  in< 
e(|ualicies,  and  Mnuosity  of  aach  beds  expose 
the  ranterial  oouiposing  them  to  th<:  impnct  of 
the  current  rather  Iltau  to  simple  friction,  and 
also  cause  thoBo  extreme  indirect  movements 
of  lai^  tnaeses  of  water  that,  in  great  rivers, 
develop  whirls,  Ikoils,  and  eddies,  and  which 
atone  are  callable  of  lilting  numerous  and 
coarse  grains  of  ailt,  sand,  and  even  gravel. 
When  a  'boil'  rises  in  the  Mi!*sisi*ippi  River. 
the  anrface  may  be  raised  many  inches,  and 
the  chaise  of  sediment  so  dcnsc'that  it  is  seen 
to  roll  away  IVom  the  crater  in  cloud-shaped 
masses. 

The  tinspension  of  sediment  is,  then,  only  an 
indirect  rvsult  of  tlic  velocity,  depending  more 
directly  ajwn  the  character  of  the  bed  — its 
symmetry,  smoothness,  and  titr.aightnc3s, — 
than  upon  the  velocity,  or  the  relative  depth 
of  its  dilTercQt  reaches  and  stages. 

The  amount  of  sediment  suspended  through- 
out the  Mississippi  Hirer  appears,  however, 
more  controlled  by  the  tributary  most  largely 
supplying  its  volume  at  the  time   than   n|K>a 


aoy  07  all  other  causes.  It  was  noticed  bj 
C'Apt.  Itrown,  U.S.  corfxi  of  engineers,  that 
"  the  Missotiri  was  one  of  the  greatest  con- 
tributors of  sikod  to  the  Mississippi  River," 
observably  even  in  the  South  Pass,  1 ,300  mites 
bolow  its  mo«ith. 

The  apparent  nnoraaliea  in  the  followit^ 
table  arc  largely  cxpluiucd  by  the  rt'lative 
discharge  of  the  Missouri  and  the  clear-water 
ti'ihutaries.  It  will  be  observed  that  frequent- 
ly the  aggregatt;  biilk  or  weight  of  scdimeot 
passing  per  secoud  (2  X  aedinteut  in  each 
foot)  is  greater  at  or  below  u  aieau  stage  than 
it  is  at  the  maximum. 

Ill  this  Uible  ihc  velocity  U  divided  into 
half-foot  per  second  ;  and  in  the  otJicr  columns 
are  ^ren  the  number  of  periods  during  the 
wries  of  observation  in  which  each  rate  pre- 
vail, the  number  of  seimrate  measurements 
tahen  in  each  period,  and  the  mean  quantity 
in  each  pcrioii  at  each  rale  of  vclocitj. 

Ft^tOH,  Nov.  27.  1870.  to  Ocl.  13,  1880, 
Mississippi  River  commission. 
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Fi-om  the  theory  of  Mr.  Login,  before  quot- 
ed, the  inference  is  drawn,  that  when  flowing 
water  is  saturated,  or  loaded  in  pro|>ortioD  tO 
its  velocity  with  itediment.  the  erosion  and 
caving  of  bunlcs  will  cease.  In  this  is  involved 
the  assumption  that  the  erosive  power  is  that 
of  friction  rather  than  of  impact.  Surveys 
have  been  made  by  the  Mississippi  River  com- 
mission which  show  the  relative  amonnt  of 
caving  on  the  right  and  Icfl  banks  below  Cairo. 
In  this  part  of  the  river  the  tine  of  demarca- 
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tion  iKlveeo  the  muddy  discliargv  of  tlie  Mia- 
stssiiipi.  following  the  right  or  west  bank,  and 
the  clear  wsUr  fVoin  tl»»  Ohio  along  the  left  or 
east  bank,  is  Apparent  at  timee  to  the  eye 
Tor  twenty  or  thirty  mileii.  And  to  the  seditiicnt 
trap  for  ten  times  thi»  di«lancc.  At  Columbus, 
twenty  miles  helow  Cairo,  the  oraount  of  sedi- 
ment |)cr  unit  of  measure  has  been  observed 
three  or  four  times  greater  on  the  west  than  on 
till.'  east  side  of  tlie  river.  Hut  these  compara- 
tive surveys  show  Lhut  Uic  caviiig  ou  the  right 
or  west  haiilt.  wiuhed  by  Ihe  muddy  water,  is 
greater,  both  in  length  of  bank  and  in  area 
and  hulk,  than  it  is  on  the  opponitc  shore, 
where  the  wnter  is  undercharged  with  sediment. 
The  length  of  Hver  from  which  Una  conrluaion 
is  drawn  (230  miles)  is  thought  to  Iw  great 
enough  to  eliminate  any  local  or  abnoniwil  in- 
fliienoes  on  velocity,  or  material  of  Ujiiik. 


AUBRICAN  CLIMATOLOGTCAl  ASSO- 
ClA  TtON. 

Thb  MCOiiiI  auuual  aeonioji  of  the  Aiuericnn  cit- 
matoloclcal  uoixTiatidn  wan  bdd  ai  the  hall  «t  the 
AcfttWnj-  iif  meiUdna  In  New  York,  Maj  iT  anrf  :iS: 
the  preHlileot.  Dr.  A.  L.  Loamls,  In  Uie  clialr.  Tliii 
asBocUtlon  w&i  orRanUml  a  year  ago  in  \Vu<itiiii(;- 
Mn,  fur  llie  Kiiidy  ii(  c!iiii>U)logy  and  dlsl^u««  of  tlie 
mpiratoij  orgaiii. 

la  Uio  opening  addreu,  on  tb«  aft«rn«oji  of  Ihe 
STtli.  the  frvaident  exprciaed  tbv  opinion  that  the 
scope  of  the  nocleiT'i  ^ork  ought  lo  bo  onlarged,  ao 
as  to  liidiido  tlie  study  of  affections  of  the  vaicular 
system  ami  oilier  iHnuaies.  m  well  ait  to  invotiiratn 
mow  >yxtRtiiai)cally  ilir  ■ubjpct*  of  nanltariii  and  of 
mliirtal  springs.  This  suggestion  was  afteiir&rds 
adopted. 

In  Kumpe  thn  atudy  of  theM  «ubJ«cU  bad  gono 
much  farlttpr  tlian  lu  AntTtca.  and  it  was  becouiug 
more  and  mora  cuiiiiiiiiii  fur  Eurujioau  pbysiciauH  lu 
lr«»t  lliiTir  patients  by  iitrm^ribing  tesideucc  for  great' 
er  or  lm!t  tiim?  at  sanitaria  mpcclally  adapted  to  their 
diseases.  That  lueli  wai  not  the  ease  In  America 
wu  not  du«  to  the  lack  in  ihii  i^ouiitry  of  thei-li- 
nial«9i  vlitcb  jKiuiri(si>i]  tin-  n<'iii>uiiry  bnii»ficia]  riiiall- 
tiea,  btit  to  the  bicl:  of  tysr^matlc  etudj'  of  the  subject 
by  the  medical  profession,  as  well  u  to  the  Imperfeet 
provi«loo  for  the  wants  of  invalida  at  our  bcaltli 
rasoriB.  Th«  attempt  to  remedy  these  dcficionclM 
waa  one  of  tha  main  objects  of  tlic  anocLatlou. 

As  a  model  of  what  wa.1  de^lmbla  lo  encoan^e  iti 
tlie  way  of  Munilaria,  thn  president  doscrlbwl  ont  in 
tb9  Adlroadacka,  datlaed  to  meet  tlie  wants  of  Inra- 
Ikls  ol  limited  m^aas,  where,  (or  a  ainall  sum,  neeom- 
roodatlon  Is  prorlded  In  coitagei  for  two  or  four 
patients,  with  a  common  dInlnR-hall ;  also  tents,  «tc., 
for  those  who  are  able  to  camp  out ;  the  whole  utider 
the  ctiarK<^  of  a  medical  lioard  and  an  atteiidinc 
physician. 


After  speaking  of  the  caosea  of  pulmoDary  ptilhuis. 
Dr.  Loomla  said  that  the  objccU  to  be  nccompllslied 
In  thft  tiratment  of  thcdisesie  are  two,  —  lo  linpruve 
the  geoeml  condition  of  the  patient :  and  Ui  stop  tlie 
local  dliorder  In  the  luii^*.  pravi>nUng  tlio  imtrance 
and  mulclpllrallon  of  the  baellli  tiitwrvulusis.  Good 
cliinaln  Is  a  ptil^ni  means  of  aeeompUablDg  bolli 
these  ends.  Good  climate  means  pum  air,  acid  it 
mu»t  be  detvtmined  by  clinicwl  experience. 

The  amoont  of  tnoistura  in  llic  atnuMpben:  U  not 
an  Indcs:  (or  (he  only  daiiipneaa  Ifijurioaa  to  tlw 
phthisical  patient  Is  that  exlinled  from  thfl  soil,  ImKo 
as  it  \%  will)  ormnic  matter.  The  nature  of  the  aoU 
is  thereforo  of  prime  Importance.  It  roust  b«  ll^tt 
and  porous,  admiltlug  of  good  draina£«.  A  da;fef 
■oil  la  necetfoTllj  bnd. 

Dr.  Beverly  Robinson  of  New  York  read  a  paper  on 
autisepllc  hihalatious,  iaataucing  cases  in  which  W 
liad  obtained  decided  benefit,  c^iiocia]  ly  1q  tlie  wayctf 
nlleWstlDg  coti)[h  by  this  mctho«l  of  treaUneiiL  Tbe 
vapor  of  antiseptics  was  applied  by  means  of  a  re»> 
plrator  wont  oi  er  tlie  nose  or  loouili,  or  both,  Irom 
one  to  two  boiini  a  day  in  some  cases,  and  nutrijr  aO 
tlio  time  In  others. 

'  Catarrhal  atTections  of  tbe  nasal  eariUe*  us  a  ca.iue 
of  pulmonary  phthlsi*,'  was  the  title  of  a  p*l*er  by 
Dr.  W.  C.  Jarvls  of  Sew  Vork.  The  position  lakea 
naa,  tlint  consuuiptloij  can  lie  traced,  In  many  ta> 
stAiicea,  to  s  raiarrbal  i-onilitlon  of  the  larjrtix.  which 
In  Its  tiim  is  induced  by  tlie  Irritating  efTvwt  of 
the  discharges  from  the  pharynx  and  nasal  cftvjtiea, 
Uie  cntarrhal  condition  iu  thli  situation  being  daa  to 
a  dellueteil  nuaal  septum.  In  tbe  diseussion  wlijob 
followed,  it  became  evident  that  tlie  menil>cra  pre*- 
enl  were  not  in  accordauca  with  Dr.  Jarvls's  nonl 
views. 

The  event  of  lb<^  evening  session  was  the  prasenta- 
tion,  by  Ur.  H.  F.  Williams  of  Brooklyn,  of  his  poen- 
matlc  cfti>IncL,  with  lilstorics  of  rasn  of  consumptioa 
treated  therewith.  The  cabinet  codsIsU  of  an  air- 
tight Iron  safe,  with  a  plate-glass  front,  perforalrd 
near  the  middle  with  an  opening  about  an  Inch  in 
diam<^lor,  through  wlileb  passes  a  rubber  tube,  »o 
arranged  Uial  tbe  patient  can  hoM  the  cuJ  of  it  in 
hi*  uiotiLlt  as  he  sits  iipob  a  low  stool  lo  the  cabinet, 
Wtirn  the  cabinet  in  dosed,  this  tube  forma  the  only 
means  of  cnmra iinlcatlon  with  ihe  externa]  atmos- 
phere. The  pstleni  having  taken  his  seat,  and  plaeal 
tbe  end  of  Ihe  tube  iu  hit  mouth,  th»  door  of  lbs 
catiinm  is  cloited,  ami  the  uir  witliin  sil^tlj  rarffied 
by  means  of  a  few  strokes  of  an  air-pump.  By  tbli 
process  the  body  is  snrrouadcd  by  a  rarifieFd  attnos- 
phure,  while  the  respirator^'  paasases  an;  in  commii- 
nlcation  with  tlio  outer  air;  the  patient  Is  tfceretdn 
breaUilug  from  an  stmuspiiercof  greater  density  thaa 
tljat  surrounding  his  body,  wllli  the  effect  of  ^xpiand- 
lag  the  che«l,  brincInK  the  tower  part  of  tlie  respira- 
tory orgniiB  Into  play,  and  aSordlng  valuable  eiet«tie 
of  mnselcs  of  respiration.  Dr.  Williams  also  claloii 
that  with  iu  aid  anlisoptic  sprays  and  vapors  can  be 
carried  tavxh.  deeperluto  the  Inugs  than  by  any  other 
method.  The  paper  and  (le»ionsiratioaacxcit«dmudi 
Intcrtst,  and  a  nnmber  of  Kenllemcn  cxpresaed  then* 
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«clve*  u  dMpIf  inipr«s»e(l  wlUi  tu  nlue  u  a  tfcerft' 

Dr.  F.  C.  [t>Eiftttack  followed  wltb  an  oxcoedloglf 
inkrotlng  &ad  achoUrly  f\pct  upon  tbe  home 
trentmcnt  of  ton*mniiiion. 

The  niorniiiR  Nowion  on  ihe  28lli  wm  opened  by  s 
paper  from  Dr.  Ch.  Dennlaan  of  Denrer,  Col.,  upon 
«  niTe  for  tli«  even  dlTlilon  of  cilmale.  Tbe  groand 
wag  taken  ihM  dtyatat  and  PleraCiAn  aw  th*^  moat 
Iin|)onant  «]RRaoiiU  of  climate  in  the  trsatmcnt  of 
eon*uni|>li(>ii, 

'The  prottlem  of  ucdimatitaltun '  wu  thelitlaof 
a  pspi^r  ttiu\  Iiy  Dr.  I.  H.  PIoLi  of  Dmohlyn.  Tlie 
i]iie.ntioii  of  acclimadzatlon,  although  a  loD^-vexed 
one,  had  never  been  AalUfaclorll?  dealt  with,  partlj, 
no  donbt.  becaii«i-',niiiKL  of  the  itixeiittlon  antmlated 
tlia  mlvaiii;u)i  of  r^rent  ^fur*  in  thv  Kcii-ii<'««  of 
blolugy  anil  anthropolfigy,  «Hpecialljr  as  dorolnped  by 
the  great  prinelpleof  OTolmlan.  ractswere  adduced 
to  show  tho  perfect  ndaptatipn  vt  race*  lo  dimatea 
tridclf  ilifTcring  from  their  oim,  and  which  are  U 
first  Injurious  u>  them.  The  ac  ell  mall  latlon  of  the 
Spaniaii  race  in  Ptru,  atnl  of  thi.-  French  in  Algler*. 
were  riled  a>  exnmplw.  Tlir  wholp  snbject  wa»  but 
an  iLpiillcailon  of  the  fundaniPDtal  law  of  biology 
enunciated  by  Herbert  Spencer.  —  that  of  adaputlon 
to  enTlronment.  In  tb«  adaptation  of  a  ra<*e  to  new 
BiuToundingi,  tbe  principl« of  natural  seI«ction  vonid 
plaf  an  loiportant  part.  And  the  author  took  the 
ground,  that,  eveii  in  IheacclimnUzation  of  an  Indl- 
vidua),  ihe  same  lav  would  And  applicntion,  aj  the 
protoplasmic  eteuicnts  of  the  body  would  be  aubjecC 
CO  It  In  (heir  growUi  and  development.  The  author 
called  attention  tolhtti'xci^rillngtjr  nomjiUctU'd  nature 
of  till)  probloins  presentod  by  Che  arllon  of  the  many 
elementa  of  ellmat^  upon  th#  human  organism,  and 
th«  niodiScatloEi*  and  reactions  effected  lh«reln,  and 
Uic  importenccof  Lhoir  more  thorough  and  syatciaaUc 
study. 

The  public  leasion  In  the  afternonn  wiui  open*^ 
by  Dr.  J.  C.  Wilton  of  rhilvlelphin.  with  a  paper 
upon  tbe  climate  of  Florida  ;  and  Dr.  Keating,  ajso  of 
Philadalphia,  followed  with  a  paper  upon  the  same 
aubjeul.  Roth  ccnnUcmitn  took  aubniantially  xiinllAr 
vii>w«,  Dr.  Keating  dwelling  principally  upon  the 
climate  of  loutheni  central  Florida.  This  region  is 
cbanw:t«rixeil  by  aandy  soil,  pine  woods,  and  con- 
tinual sanahlno.  The  cltmato  Is  more  equable  (ban 
tUat  of  the  noribeni  iwrtloii  of  the  state,  Tbe  coun- 
ties of  OranEc  and  Orlando  sre  the  motit  favorable 
spot*.  There  are  good  hoteU,  fine  driveit.  and  all  th« 
facilities  for  comfortable  living.  Thesninmeras  well 
as  the  winter  climate  li  desirable.  The  doctor  much 
preferred  the  central  portion  of  the  pdnininia  to 
«Ither  coast  as  a  health  resort. 

Dr.  E.  Darwin  Hnilsun,  jun.,  treated  of  tbe  rteulte 
of  the  home  m.-almrnt  of  cousuniptiou,  contrasted 
with  Lhoie  of  changed  r«:Hldenc«  atnl  climate,  aorl 
presented  eases  In  Ids  own  experience  In  whicli  he 
bad  ol)tu.lnAd  favorable  results  where,  for  some  rea- 
son, change  of  climate  wa>  lnadmiMlbi& 

'  Hay-fever  and  allied  affections'  wan  the  tltlaof  the 
contrlbiitioa  of  Dr.  F.  H.  Bnsworth  of  Now  York. 


A  brief  sketch  WM  prSMBted  of  tlit  history  of  Uie 
varioas  Dicortes  In  reRard  lo  the  causation  of  hay- 
fever,  —  Bret,  that  It  Is  caused  by  the  poUea  of  rag- 
weed aiid  otlier  plants;  second.  Dr.  Beard's  theory 
of  a  nervous  U.-Jidency,  which  he  clatmcil  wtm  bcredJ- 
ury;  third,  the  theory  of  Dr.  Dally  of  Pittabunth, 
that  It  was  canaed  by  hypertropby  of  the  naaal  ma- 
cniis  nu^nbrane.  Xeilber  of  iheM  alemeiiU  alone  U 
CApabln  of  pr^idudng  tbe  disease:  11  I*  tbe  effect  of 
all  three  acting  lOftetber;  and  tbe  removal  of  any  one 
is  sufficient  U>  cure  llw  disease.  Tlie  most  praclleal 
and  radical  method,  however,  is  by  allackini;  Ibe 
liTpertrophled  mucous  mrmbranu.  Tlie  doctor  ex* 
plained  the  action  o(  the  hypcnrophled  memhr*n« 
1b  caualng  th«  disease  by  lis  tendemcy  to  oauac  partial 
oeelusioo  of  the  antnrior  naaal  passages,  in  conse- 
()iience  of  which  the  elTortof  luiplralion  prodMCw  a 
rarefoclion  of  tlie  air  behind  tbe  partially  occludetl 
portion  of  the  pasmee,  thOB,  by  a  procaw  atialogona 
to  dry-capping,  produdos  tunccsceaee  of  the  local 
bkmd- vessels. 

Dr.  D.  M.  Canunann  closed  the  proceedings  with  ■> 
hiitory  of  the  stethoscope,  and  the  presentation  of  a 
raodtllimtLon  of  the  Cunmann  stcUioseopo  dovlse<l 
b;  himsidf. 

A  roceplion  was  given  in  the  erenlnji  by  the  New- 
York  meinber«  to  the  non-resident  members.  The 
papers  tvad  befor*  the  association  wUl  be  published 
In  full  at  an  early  date  In  the  ^ew-Forfc  medical 
jvurrtal. 

The  fallowing  olDcers  were  elected  for  the  cooiag 
ynar.  President,  Dr.  WilUiun  Pcpperof  PliiladelpWa. 
First  vice-president,  Dr.  Frank  Donaldson,  nalllmore. 
Second  vlec-prealdent.  Dr.  Beverly  Koblnson,  New 
York.  Secretary  and  treasurer.  Dr.  J.  B.  Walker  of 
Philadelphia.  Council,  Dr.  E.  D.  Hudion,  juo..  New 
York;  Dr.  E.  T.  Bruen.  Philadelphia;  Dr.  J.  H. 
Tlndalc.  New  York;  Dr.  J.  C.  Wilson,  Phlladelpbla; 
Dr.  F.  H.  Bosworlh,  New  York. 


CURVED  BACtLLT  tK  AIR  AND  WATER, 

Mk.  J.  nKWCowHT  (OoinpCcs  rcncbta,  Iflfl*,  p.  102T) 
gtren  some  Interesting  results  of  his  In vestiga lions  on 
the  natnre  of  carved  bacilli,  and  their  presence  in  Uie 
attuotpberv.  The  r«s*aTCbea  were  made  during  the 
msint  cholera  epidemic;  and  the  following  are  his 
results:  — 

1",  In  all  water,  no  matter  what  its  source  (spring- 
water,  from  cisterns,  running,  or  Blagoanll,  Ihere  ar« 
curved  baellll  of  varying  form  and  site.  amonKwhicb 
those  of  the  MJiie  type  as  the  cboli-ra  bacillus  arc  con- 
stantly found. 

Of  the  various  waters  eiamtned,  some  ware  taken 
from  localities  abaolutely  free  from  cholera;  others 
were  examined  very  lately,  when  th»  diseaaeno  longer 
existed;  and  moat  of  them  were  used  for  drinklag- 
purpoaes,  and  were  of  perfect  quality. 

2°.  The  consUnl  presence  of  these  micro-organisms 
la  all  kinds  of  water  can  only  bo  explained  l>y  su^ 
posing  the  cxUtence  of  th^lr  genni  in  the  air;  and 
lo  toist  this,  atmospheric  dust  was  collected  from  dif- 
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I«rviit  plocrji,  u  from  gardens,  twaaa,  hmA»,  slck- 

diAinbcn),  sUble\  ftiid  oaubouM*.,  WUh  thk  dint 
was  Bonn  ueiaral  bouWoit  sUriliUNl  bj  Ii«At,  and 
cooked  poUlo,  with  therwultof  findlDsin&iijrciirvail 
iMcilll  In  aJI  tlic  culturef. 

Z".  Tti«  cunred  bacilli  do  not  exift  In  tbeir  ebua«- 
t«riallc  form  In  'aLniotipherie  diut:'  they  Ar«  there 
pruciit  ill  tb«  {[cnn  or  spore  coiiditioii.  In  fitct,  if 
tkU  'dust'  L>c  «x«miited  imoiediatuly  ftlUtr  tUliilion 
iritlt  alarllii«il  dl.itlllcd  wikUr,  tci;  fewcurMul  liadlli 
ouibe  niaolroiu;  niid  th<-3c  arc  linrdi;  rcco^iiable  as 
HUh,  l)vitig  changed  In  Appearance  by  llie  dovelopment 
o(  ODCor  more  s|)oi«i  ai  ilieir  i>nd*.orsoronwhijre  In  tlm 
middle  of  the  nul.  This  wirt,  of  chiuigo  it  jiroclnaly 
what  is  KMn  In  cultures.  If  wliot  bftpp«nn  In  tfame 
drops  of  diluted  diut  be  observed  (rom  day  lo  day,  the 
naraber  of  curved  btK.-IIIl  will  t«  seen  lo  viv<tlr  in- 
«rcM«  until  the  third  or  fourth  day,  when  the  spore 
fonDaClon  rrcomroences. 

4°.  The  pre»i^iice  of  curved  bacilli !»  water,  atid  of 
their  sjHjren  in  tbs  air.  (iirnisht-ji  a  nufSclviit  wxplatia- 
Uon  of  thr  presence  of  these  organiams  wherever  air 
or  water  can  penetrate. 

Inleatlnal  d«jectioni  in  simpla  diarrhona,  ai  well  as 
in  dyMDicry  luid  typ)t  old -fever,  broacbo-pulmonac; 
MCMtiona  in  all  ilieeases  of  the  lungs,  from  simple 
catarrh  to  advanced  tubcrcula&le,  {iiin  e.xjHJsed  lo  ttie 
air,  thc«alfvnuf  n  sick  or  well  mnn,  — nil  substances, 
to  fact,  which  can  nourish  the  j^rms  of  bacteria, 
contain  the  curved  bacilli,  and  oftentimes  iu  much 
grealer  number  than  tlic  other  baet(>Hn,  which  nm 
aJto  found  in  siicih  eutluTn-mitdi*,  The  mud  of  the 
■tr^eti,  made  up  of  dusl  and  water,  can  also  be  con- 
sidered to  be  a  (»T«rBl)Io  njedium  in  which  thej  are 
ntiraerous  an<l  ai'llvc. 

5°.  These  micro-oi^anlitais  arc  decidedly  airobl^, 
and  only  fiourlsb  on  thio  surface  of  Uqulde.  They  are 
mobile,  moTing  with  the  rajild  oaclllailoiLH  of  vibnui, 
and  very  n^fraciiie.  Tliey  are  easily  colored  by 
methyl  rioUl  In  watery  loluUoti,  and,  thtis  sUilned, 
show  all  the  described  forms,  —  commas,  curves,  ome- 
ga, S,  fpirab,  etc.  In  );euera1,  they  arc  from  one-half 
to  two-thirds  an  lnnga.1  the  bacilliui  (if  tnl>erculo»ii,  but 
kr«  thicker  and  less  regular  than  these:  in  fact,  uu 
peculiarity  of  funn  or  staining  dUttutiuiiihea  them 
from  the  bacilli  found  iti  cholera  deiccla-  Sowlii); 
the  boviUon  with  duxt  proves  that  the  spores,  wtioac 
formation  was  observed  as  above,  are  their  rcuKni; 
lU^ :  mobtiirt'  leems  lo  l>e  the  coiulition  iniliijwnxn- 
bl*  to  th«ir  perfect  development. 

9°.  Collected  lint  on  boriiUon.  or  cooked  potato,  and 
then  cultiv»t«d  on  nutrient  g<jltitine,  these  curved 
bacilli  form  rounded  colonics  with  serralcd  cdgM 
oomposcd  of  highly  refractive  granules.  These  colo- 
nies, kept  at  ^"-ii"  C,  grow  In  the  gelatine,  and 
Uqoefy  It,  finally  producing  a  colony  of  the  sliape  of 
a  {loTe-fliiKer. 

1".  Until  conclusive  jnoculiiton  experiments  shall 
be  made,  proving  the  pathogenic  properties  of  the 
curved  badlltu  of  cholera,  the  conclu«lon  to  bo 
r«aeh«d  is,  U»t  these  1all«rare  tbs  sauie  lu  arc  (ouud 
Id  all  scciettons,  normal  oi  pathological,  provided 
these  havs  come  In  oonlAct  with  water,  which  Is  llio 


normal  habitat  of  curvci]  bacilli,  or  with  sir,  whldi 
furiilHhe»  IraiiH|>i>rt:itioii  for  the  Karma, 

|Thi.ise  experiments  am  exceedingly  inters  ting.  IjuS 
no  proof  is  oOered  lo  «bow  the  exact  carrpspondeDce 
of  the  curved  bacilli  *|>okeH  of,  with  tbosa  of  cbotonk 
Jolme's  wrirk  ( RHrnee,  .Inno  f',  IttSSJ  speaks  of  the  dls- 
titictivo  diflereiice  lietween  Koch's  commft  baeiltiiS 
and  that  of  FUikler  and  Prior;  and  this  latl«r  vrfU 
ans'.rer  to  all  of  the  descriplion  given  by  Uericouit 
of  the  curved  bacilli  he  has  observed.] 


HYPODERMIC    INJECTIOS    OF    CUL- 
TURES OP  CURVED  BACILLI. 

iH  a  paper  on  the  i-tfecis  produced  In  mut  siid 
animal*  by  the  Ingestion  and  hypodermic  injection 
of  culiuros  of  the  bacteria  ot  chol«r«ic  dlskrrboe* 
ICttmplai  renctn*,  ISSit,  1H£|,  are  given  som«  iuter- 
estlng  results  obiainod  by  Gochefontaiiic  In  expert* 
mrnta  made  with  cultures  obtained  from  choleraic 
diarrhoea  iu  peptonised  gelatine. 

The  lint  genvratlons  wer«  found  to  ll<|Uftfy  the 
gelatine  wilta  Boup-ahaped  dopr«itioB  tBrraioKled  by 
a  deep  point.  None  of  the  cultures  ooouined  tlw> 
curved  bacillus  alone;  but  always,  And  in  grcaivr 
number  than  this,  wore  found  rods  or  spirilla  fully 
developed.  There  were  uever  found  In  the  culture* 
the  very  short,  npldly  movinc  liacleria  whicli  filled 
the  water]-  disciiarecs  in  cliolcrt.  Evrry  su«ce«slTe 
generation  showed  an  lucrease  In  the  number  of  ttM 
simple  curved  bacilli. 

I.  The  author  has  on  four  different  oecaslnns  swal- 
lowed [-ore  cultnres  of  the  cnrv«d  baoillu»oftli«  third 
and  fourth  generation  without  ill  efiect. 

II.  Two  adult  guinoa-pigs  were  Inoculated  In  itia 
fliuik  with  a  fourth  of  a  contlmotro  of  a  mixture  nf 
equal  parts  of  waier  and  gelatine  containing  the  ctil- 
lure;  both  wt^re  found  dr<ad  the  next  uiornlns.  The 
auiopty  showed  Kn^itl  offUKion  on  the  inoculated  side 
and  opposite  abdominal  wall,  with  nothing  In  the  In- 
ternal organs.  Two  other  gninca-pigi  were  tnoeo- 
lated  witli  an  eighth  of  a  eenlimctre  of  tli«  sauM 
mixture,  and  the  sniallor  one  died  iu  Iwenty-foor 
hours,  with  apjiearAnces  nimiUr  to  the  liist  two.  The 
second  showed  no  syiupioms.  Uicroscoplc  cxAnln^ 
lion  of  the  blood  of  the  ihroc  dead  ■nirin^ia  showed 
nothing.  The  same  Injection  was  made  In  two  larger 
gulnca-plgt,  with  no  rveulu 

Hi.  The  expert  men  Icr  inject^  thres-fourthx  of  a 
e(inlimelr«  of  ihe  mixture  underthe  skin  of  his  l«fi 
for»-ann,  with  the  result  of  much  oedemalous  swell- 
inf;  and  some  pain,  with  (l«ep  fluctuation  to  the  re- 
gion of  the  puncture,  throo  days  afterwards.  Black 
blood  obtained  from  Uiiii  puint  showed  no  bacterte. 
either  luicroncoptcally  or  upon  cultivation. 

The  inferences  that  th«  writer  draws  are.  that  the 
ingesllcin  of  the  cholera  microttes  produces  no  un- 
pkiuant  symptoms ;  that  their  hypodermic  Injeclkin 
will  produo  local  symptoms  If  in  suffldenity  largo 
duse;  and  that  the  bluodof  man  and  animals  under 
normal  conditions  will  destroy  cultures  ot  the  bacteria 
of  choleraic  diarrhoea. 
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A    RBCBST  JAPANESE  EARTHQUAKE.' 

An  uituiually  great  onrlliquiko  woi  folt  in  and 
ftbout  Tokto  oit  Oct.  1&,  IS84.  Tli«  uinexM  nutv- 
Ernpliic  record  of  it  coinesi  with  Die  (olIowiDE  pnr- 
tJculan,(rcniiiiiyfonneraMlsUni,Mr.  K.  S«ltl;a,  who 
i«  now  ill  cltftrge  of  the  KUmologlol  obatrvatory  of 
the  UiiiT*!.  Rlty  of  Tolilo.  It  wu  gi?eu  by  a  bortxuntal 
peiKliilum  eelniK^&p^h  of  tha  klni)  i«c«ut]y  riewribed 
In  SdwiM  (It.  ftl«),  *nd  it 
luu  niAny  fonlurea  in  com- 
ini>u  wit^  the  cKUQplei  of 
ncDriU  ehowu  on  p.  fill  of 
the  same  voIuiul'.  But  In 
the  present  cnac  the  ampli- 
tude of  the  «aRh*i  horixon- 
taJ  mcvemeut  far  exceeds 
ntiy  tliiiif  tJiai  bat  been  re- 
cardcti  «inc«  obMrvailBiis  of 
this  kliid  were  ii»tltut«d,  in 

The  Hgtira  «Iiow«  tli^  rec- 
ord reduced  u»  about  ooe- 
UiiTd  iu  actual  siK«.  Tbe 
■sdulalioiDi  on  tlie  Inner 
tilTCle  have  been  irnced  by  a 
pointer  wlikh  registered  tbe 
noRh  to  ufuth  coinponeot 
of  mAlloii,  and  thoM  on  the 
oUier  circle  by  anotber 
puiiiicr.  which  reglBtered 
cast  to  ircsC  inotJon.  Tlie 
pointer*  arc  prolongntiniis 
of  liuriEontal  pendulums, 
and  trace  tbeir  records  on  a 
rvTolTtng  ahMt  of  snK^sd 
glass,  which  In  this  example 
was  started  into  motion  by 
the  earthq  uakc  itself,  th  roufih 
tlitt  o^ncy  of  a  ilrllcatc  dec- 
trie  con  tact- maker.  The 
plate  in  driven  by  a  4:Iock- 
work  train,  which,  all«r 
starting,  quickly  reaches  a 
«l«Bdy  nte  nitder  the  control 
of  *  flulil  friction  governor. 
The  epeed  of  rot&lloD  was 
OUR  revolutif.m  in  eighty- 
two  KCoiids.  The  short  radial  lines  mark  seconds 
during  the  Aral  pan  of  the  disturbance.  The  record 
on  the  outar,  or  east  to  weit,  circle,  has  bei^ri  turned 
roBDd  so  as  to  bring  it  intu  synchmnl>m  with  tho 
iansr,  or  north  to  south,  record;  and  tbensrllestino- 
tJoDB  are  dlsdagBlahed  In  the  cut  by  tbe  ni«  of  a 
somewhat  hc«Ty  line.  The  records  bejtin  at  a  and  dt 
and  an  traved  in  Ihe  direction  of  the  arrow,  which 
is  opposite  to  the  direction  of  motion  of  tho  glass 
plate.  At  b  the  oa«t  to  west  record  comes  to  an  abrupt 
stop,  owing  to  the  tli*iilac<!ni<![Lt  there  having  been  so 
great  as  to  carry  tliat  jioinlvr  off  tbe  pUto  allogelher. 
Th«  inner  record  extends  over  nearly  four  complete 
rsvolations,  ahowlug  that  vlilble  motions  of  the 
>  Prom  .Vatun,  Aiirll  S. 


ground  lasted  for  about  five  mmules.  During  the 
first  half-doaan  seconds,  wlille  both  eontpooenls  wer« 
bdng  r^llond,  Utere  is  a  tolerably  ctoso  agreeineot 
of  phase  between  tbe  two,  sfaowiug  that  the  ditplae«- 
ments  wrrv  then  not  very  far  from  recLllluear.  Tbe 
graatcet  motion  In  this  part  of  the  dlntiirhaDce  took 
place  five  feconds  from  the  stsrl.  At  that  point  the 
actual  motion  ot  the  ground  was  S.7  ceullnictrM 
from  ea.*t  to  west,  and  3.2  centimetres  from  south  to 


north.  Tbe  dlsplauiDeot  of  the  ground  Is  mnl- 
tlptled  four  times  in  the  original  record,  or  about  one 
and  a  Uii.-d  ttiiie«  in  the  mduced  copy  given  liere. 
Tbe  two  cAmponenls  taken  together  rwpreaent  a  move- 
ment of  tlie  ground,  from  one  aide  to  the  other,  of 
ao  less  than  1.3  etnllmetrt*, — a  ijtuuitlty  which  Is 
in  sifiking  contrani  to  the  'fl  or  even  7  miUbnvtnt ' 
whlcht  after  thrtw  yean'  eiperlence,  I  named  as  the 
amplitude  to  which  in  a  Yedo  earthquake  tbe  dis- 
placement from  the  mean  position  'occa^oDslly 
rises.* 

So  far  Rs  cun  be  Judged  from  (he  noHh  to  soiilli 
componsDt  alotie,  the  meet  violent  motions  were 
over  iu  about  ten  seconds;  but  for  some  minutes 
ftftcrvrards,  the  usdllatious,  though  very  luticb  re- 
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ducod,  cotitlcmod  to  oscccd  la  unplltude  nlmoit  mny 
tb&l  I  lave  reconled. 

Foniin»t«ly,  bowL-rcr,  UiU  earth i| tin kn  tr%a  pn- 
vciitod  from  bf>lngFice«ively  deitriictlvo  l>y  Uk*  tin- 
umial  slowness  or  the  asclllAtlons.  Tlie  period  of  the 
prfaetpal  movi^menU  Appeart  lo  )iav«  boen  not  far 
•hon  of  two  Mcondi.  For  n  rough  c(tjinat«  of  tfao 
gre4l«al  velocity  «ud  w:celoi-»tlt>o,  trt-  lu&y  tr«&l  llie 
4.8  eetitlinetrn  morcniADt  na  ilmpl;  hunimitic;  aiid 
wc  fin«)  for  the  ((reUcKl  rclodt}'  6.9  ccntiitielrt-n  pi-r 
Mcond.  aod,  far  the  gnMlcat  accckraiton,  SI  ccnti' 
metre*  per  >econd,  or  ^  ot  g.  If  Cbe  ampUtudo  of 
raotioii  whic-h  «-a*  n*ci>nW  tiftre  bail  occurred  in  cos- 
Jimclion  MiUi  tli«tnor«iiiUKlrarliHlo(  ilinw-quarUra 
of  a  second  or  lo,  the  dofitrui^tioii  would  hav«  be<Mi 
immcnic.  'i'lm  oortlKivialfii  app«an)  to  have  been  felt 
oror  iw  WTMof  about  tweoty  tliousuid  S'qunrc  niil«i. 

Mr.  S«Mya  writes,  ''  We  &re  goini;  i»  eihlbh  your 
MbmoKrapIt  fn  tlx!  exliibitii>ii  in  TMtidim,  lu  hi  held 
neitSlay.    1  am  RuicwcNlllcpt  afirsL-priEB  meiUl." 

Wbettier  3dr.  SekJya  and  tlie  Toklo  university  au- 
Uiorltlea  gm  lUitif  lueiltd  or  eioi,  thr<y  nhDUld  at  least 
«xcito  admiratinu  for  t>i«  xnal  and  KUCcrMn  with 
which  lliey  are  pursuing  tlie  study  of  solsinO'logy. 

J.  A.  SWIHO. 

Cnlnnlly  eoll*!)!.  DundK. 


ELECTRIC  liauriNG  ON  SHIPBOARD 

h.  fAPEB  rcccntty  praBenl«d  to  the  British  liisiLltti' 
UOQ  o(  civil  «tngliie«ni  by  Ur.  Androw  JanilasoD 
gaT9  rlM  to  an  excoftdiugly  Intwresting  and  instructive 
dtnuulon.  The  author  of  the  paper  considered  Cbe 
adraotag&t  of  the  eic«lrio  light  on  board  ship  to  be 
(UininMl  up  in  tlie  fallniring  polnti:  ita  h«althful- 
iiess;  freedom  from  beat,  odur.  or  gaseous  products; 
iu  poeral  agrecablctieeH ;  its  freeduiu  from  doncrr 
of  Mtting  IIr:  to  combnatllilc  material :  rcmovn!  iif 
tlie  danger  of  storage  of  InQammnble  llliitnliianta; 
avoidance  of  the  nuisance  of  cleaning  and  rofllilog 
lamps;  reduction  of  space  oociipied  by  total  plant; 
and  a  fair  competition  in  cnti  of  llttimtnntioti. 

The  dfoanio  should  l^i>  plai.-«cl  with  Its  axis  in  the 
(ore  and  aft  line,  in  ord<:r  to  rcdui:«  lti«  Kynslatic 
affect  caiiacd  by  railing,  and  thus  to  icencn  ibo  heat- 
ing of  ill  bearing!!.  It  shuuld  he  capable  of  derelo[v 
iiiK  tlin  rKiguired  elect ronintlTc  force  at  lu  regulAr 
>p««d:  should  be  self-TeKvlatIng;  should  not '  spark;' 
should  not  heal  the  condaclora  when  running  light; 
should  contain,  cither  in  its  own  coil*  or  in  the  con- 
ducting »y*Iein,  not  Ies»  than  ninttty.nlx  por  cunt  pure 
copper;  and  the  system  sbuuld  liave  an  iuiiulatioii 
reslftlancc  nf  not  Ices  than  ten  thousand  ohms  pur 
Tolt.  generated  at  the  regular  »pced  of  working.  The 
speed  Is  g*inerally  preferred  tu  be  under  aix  hundred 
or  six  hnnilreil  and  fifty  mTiiiutioni  |><!r  minnt«. 
Higher  speeds  demand  more  car«fui  superrisjon.  give 
riM  to  danger  of  heated  bearings  and  sometimes  of 
btmtinc;  the  armature,  cause  objectionable  gyrostatic 
action  in  uiioas^  sbips.  and  make  it  difficutt  to  drlre 
by  direct  counecLloti. 


The  cntdnc  should  be  capable  of  drirtng  oouUuu- 
ouily  and  Indefinitely  as  to  time,  without  dsnecr  of 
heating  or  htealc-dowu.  Its  governor  should  cnntrot 
Lbn  upeod  within  five  pex  cent.*  wilb  rariaiioo  of 
steam- prasBurs  cf  tea  pounds  or  more  per  aqaam 
lacb.  and  a  variation  of  load  of  nlnvty  per  eoot,  L*.. 
u-ich  full  load,  or  with  nothing  on  but  the  dTnamo. 
A  tachomcCAi-,  or  continuous  apeed-indicator,  is  a 
valuable  adjunct  to  the  oogln*  M«)tLibitll)|[  KlJ  vorl*' 
Litina  iif  spci.'d.  Au  electrical  gofonior  actiug  upon 
the  throllte- valve  i.i  tliouKbt  to  be  a  dcuirablo  Instni- 
mcnt. 

When  not  driven  directly,  the  djnamo  Is,  as  a  mle. 
nnnnected  lo  lis  «ngtue  by  cotton  rope,  the  steel-wliv 
coiled  bflUng  coming  Into  use  in  the  United  SlAtas 
not  apparently  having  been  Introduced  into  Cireal 
lirllaiu.  Tbe  W«*tUigbou»e  engine  la  reported  to  be 
doln^cxcollsntwork.  l^rothcrheod'*  'lbn:«-c}-liQdcr 
engines,'  and  the  Tower  '  spherical  engine,'  are  »Uo 
working  aatlafactoiily.  Friction  pulleys  have  beee 
used,  in  MORic  cases,  Instcaii  of  belting,  for  ludlreci 
potinoctUm, 

The  system  of  distribution  i*  usually  one  of  twt> 
principal  kinds  :  in  the  one  method,  a  set  of  return 
wint*  is  used;  in  the  other,  Iho  hull  of  the  ship  tAk«s 
tlto  return  currculs.  The  latter  system  U  tbe  leas 
costly  and  more  easily  fttted,  and  gives  rise  to  Icea  iw- 
sistnncp:  but  it  has  tbu  diiudvauiacea  ibftt  a  fault  in 
the  leading  wire  lus  more  c.Occl  than  in  Ibc  oLhec,  a 
contact  witli  the  bull  abort-circultuig  tho  current;  it 
is  more  likely  to  bo  injured  by  leakage  of  sail  water 
upon  tbe  conductor.  In  which  event  corrosioogoca  on 
with  serious  rapidity ;  but  care  In  protecting  tbe  wine, 
and  in  placing  thcni.  ri^iKcs  the  danger  from  tlieett 
cause*  to  a  very  small  i)uantity. 

It  Is  of  great  importance  llist  the  junctlone  of 
wires  sliould  he  very  carefully  and  tborougbly  sol- 
dered; and  th'>  Kiz«  of  wire  sliould  be  such  that  it 
should  give  at  least  a  s([nurc  centimetre  area  per 
fifty  ampirrea.  aceurdltig  to  the  rule  of  Sir  William 
Thomson.  Ilut  tbe  autbar  of  tbe  paper  would  adopt 
Lhft  mle:  Malie  tho  oonductlrlty  of  tbe  wire  not  i«a* 
ttiaii  tilnety-flve  tier  cent  thai  of  pur<-  copper,  aud 
give  it  a  CTos»-»evtluu  of  a  stitinT-e  niiiliiuvtre  for  an 
amp)<rc  and  a  half  of  current,  or  about  a  sfiuarv  In^ 
to  a  thousand  ampt/res;  tlic  insolation  resistance  of 
Uie  whole  ctreuiL,  inuiuding  switches,  etc.,  to  lie  not 
less  than  a  thouiand  ohms  |ier  volt  of  eleetrumotlve 
forw  of  the  dynamo.  Faiiurea  arc  unually  due  to 
negl<>ct  of  the  precaution  of  leiling  the  insulation 
when  the  plant  is  put  in  place.  Safety-wl  res,  to 
prsTcnt  the  overheating  of  any  part  in  case  of  wires 
crosstiig,  should  always  bv  Introduced. 

The  Hixc  of  lump  should  be  leii-candle  [Kiwer  for 
stateroctins  or 'i^hin*.' tweiity*cand1e  jmwer  for  ttae_ 
saluon*  and   larger  room*,  and   fifty  to  a   hundr 
candle  power    for  above-deelc    lliuralnalloa. 
lamps  of  ten  thousand  to  ta-unty  tbouaanii   caad 
power  are  used  on  ro^n-of-war  for  lllumlnallug 
surroundings  of  the  ship,  and  for  protectiOD 
the  unobserved  approach  of  torpedoes. 

■  In  tb>  Unfl*d  Vitxt*.  ■  viiinilm  of  two  par  mhi  |>  ttm- 
iliiiivd  (lOo  iirrsi. 
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TEN  KATE'S  EXPI.ORATlOIfS  IN  WEST- 
BRU  AUERWA. 

Aptcb  devoting  hlnunlf  for  ft  numbsr  at  y«i»t»  to 
the  ipedftl  ctudr  of  MDuttologj,  *nil  alio  to  Ui«  m»r« 
K«rierftl  acfjulrcoieata  neoeaaary  for  an  etliiiolvdtit. 
Dr.  II.  Tod  Kmo,  Jan.,  bora  in  La  naguc,  set  out  on 
d[ITerertie>[)«(1iilo(M  to  mill]' some  tribes  and  nations 
In  natura.  Ha  accompanied  Prince  BonaparW  to 
Lapland  and  Finland  In  the  ■unim«f  of  18»1,  and  in 
tbfl  preseot  year  has  uiiUerixicon  lui  ext«naivo  trip  to 
Sarlnaiu,  aldeU  by  subnidjes  from  .t  number  ot  s^l- 
entille  noeiAtiM.  Thr  p.itpedlliuii  u-hjcb  be  imdertook 
thraugh  tJie  itouLh-wMl  of  the  Uiiilvd  Stales  And  the 
Dorlh-wMt  of  Mexico  was  pcrformod  In  the  space  of 
about  ILirtcen  montlis,  —  from  November,  16!^,  tij  De- 
ceiiib«r,  It<$J. — aDd  resulted  ]i)  many  valuable  disc»*'> 
erlci  and  observatioti*,  dascrllxxl  ijy  Mm  at  length  In 
bit  re>ceiitvuluRie  written  In  Dutch,  '  Relxeit  en  on- 
dorxi>ekiD{^  in  Koord-Amerilca'  [Lcldftn,  IMI!,  I88li, 
■104  p.,8^|,*rllhaiapandliroplHt«scontaiiilngvi«w«, 
portraits  of  Indian*,  ele.  Havitig  r«aeU<ed  the  we«i 
chraii^hTi^xataTid  Ariiona,  befirsl[>alda  riiit  to  So- 
uora,  aud  Llie  soutlieru  esLrenfily  of  tlie  Cnlirorntan 
peiilu&ula.  He  found  liirn.- imivo of  the  Pcricii  Indi- 
ans, wlioDP  skulU  and  bones  proved  them  to  belong  to 
aracpaiithTopolo^callymstliicifroin  tbitCochimi.  otid 
otherirtbeii  farther  north  la  the  tame  |H-iiin*ula.  H» 
left  that  ilrycounlrj'  to  pasn  through  Sonora  again, 
and  nortli  to  llui  Olla  RfVer.  to  th«  Mohare  reserrft  on 
Colorado  River,  to  oenlra]  Aiizona,  lo  the  Ifipago 
and  Apache-Tinn<  Mttlemontf  in  iLc  Bams  tafTitory, 
to  Zufii  and  tlio  Pueblos  of  Hon  Mexico  Haltered 
■lOHg  the  Bio  Oraude.  The  aboritinal  tribe*  last 
seen  bj  him  were  the  soi)th«ni  Utm  and  th«  tribes 
tn  the  centre  and  the  eaet  of  the  Indian  Terrltorjr. 
We  easily  undentand  Uiat  die  space  of  ihlrttfen 
months  was  but  a  short  lapt«  of  time,  con*M<^ring 
the  itiimrnse  area  LraT^lled  over,  and  th»  liM-ge  iitim- 
her  of  Indian  triU«a  and  other  objects  of  ethaoloclc 
interest  wUicli  came  under  his  olMer\-ntion ;  but. 
In  reiuliug  the  Ioiik  and  Intertetlng  report,  we  must 
uclcnowled|:<e  that  the  traveller  has  made  the  best 
use  of  the  appartunltlea  offered  hlni.  There  Is  an 
endless  variety  of  remarks  on  botany,  (eol()(fy,  loiil- 
ogy;  on  Indian  driwsm,  customs,  pk'tograplis,  color 
adjectives;  on  govemment,  politics,  history,  and  po- 
ililcal  economy  of  the  coualries  vjiiied.  We  also 
taevl  at  time*  with  a  few  pungent  romarlts  on  the 
tradcra,  cowlraya,  polllldaoa,  and  'Judges'  in  the  far 
west, — obserrallona  which  greatly  help  to  lirigliten 
the  narraiiro,  and  enhance  the  interest  vre  take 
in  it. 

Several  smaller  arUclee  auxiliary  tn  this  report 
were  Issued  by  Dr.  Tan  Kate  hofom  its  ii|)pGunnciii. 
Their  purpose  Is  to  gire  •clentlflc  accounts  of  Indian 
oraaluuis,  bodily  wJiaeasurcEDeuts,  tribal  uaoMe,  «tc. ; 
they  are  writton  in  French. 


•oggwted  that  bowlders  aod  gravels  found  in  dWw- 
ent  parts  of  Aualraliaare  of  glacial  oticin,  the  evi- 
dence is  racuci  and  no  clear  proof  of  gladation  has 
been  brought  forward.  During  a  recent  ascent  of  the 
highest  ranges  lu  Australia, — ports  nf  the  .\u*tra- 
liau  Alps,  —  Rhere  be  iliscovered  a  peMk  which  he 
nainAd  Uount  Clarke,  "i.iM  f<«t  higb,  he  foimd 
traces  of  glaclallon  In  the  form  of  rorAss  mouionntes 
Uirooghout  an  ares  of  about  a  hundred  xinare  miles. 
The  best  pt^ierred  of  the  ice-worn  surfaeM  were 
fniuid  in  a  valley  named  by  the  author  the  Wilhin- 
eoQ  valley,  running  from  norlh-east  to  south-west, 
Immndiatrly  Ninth  of  Ufiiler'e  Peak  and  the  Abbot 
ttaiise.  No  tmcn  of  lo^actlon  were  (onnd  at  lea* 
than  5,800  feet  above  the  sea.  The  rocks  showing  Ice- 
action  are  all  granite;  aiid  the  fact  that  the  Rurfaers 
hare  been  polished  by  ^aelen  is  mid  to  be  proved  by 
the  great  iIm  of  >Boh  nrheee,  by  thetr  occurrence  on 
spun  aitd  projecclnff  points,  by  many  of  ihem  being 
worn  down  to  the  saiDC  general  lerel,  and  by  their 
nol  coinciding  in  direction  with  tho  joints  that  trav- 
erse the  r(K-J(.  Dr.  r»n  Lenilenfdd's  paper  closed 
with  a  coni)inri»oii  of  Uie  eridenc*  of  gtaclal  acilon 
in  Amtralla  with  thai  In  New  Zealand. 

Prof.  T.  G.  Bomiey  eonaidered  that  more  evidence 
wa*  ueeeesary  In  order  to  establlsli  the  poUit  eno- 
t«ndedforby  Dr.  von  Lendenfeld.  All  hisproofswera 
founded  on  granite,  which  liad  a  eoneiant  tendency 
to  furm  rounded  bosve*.  Tlic  fact  that  the  suppoeed 
rncAes  motif'ynnifcs  occurred  on  spurs,  rendered  the 
maLier  still  more  doubtful,  seeing  that  In  small  glad- 
aleil  tracts  sucbsurfacss  were  chiefly  foand  lavftlleya. 
It  was  s  remarkable,  and  to  him  a  very  suapldoo*, 
fact  that  no  moraliMa  or  perched  blocka  were  noticed : 
In  fact,  the  only  point  of  importance  adduced  (n  favor 
of  the  author's  view  eecmcd  to  be  tlie  difference  In 
the  dJrecUon  of  the  join^planes  and  of  the  rounded 
suffaons  ;  and  this  he  tliought  InsuflldeDt. 

Mr.  W.  T.  Blanfoni  nccf^  with  Profeaaor  Bonney, 
and  mcntloaed  cxsmples  of  the  occurrence  In  the 
plains  of  India,  where  glaclatlou  was  out  of  iheqtiea- 
tJon,  of  granite  surfaces  simulating  ro^^het  moufon- 
nf*»,  and  of  larger  dimensions  than  thi>ae  etted  by 
the  author.  It  seemed  to  him  not  irop<uwibb>  tiiat 
Dr.  von  Lendenfiild  was  right ;  but  the  evidence 
brtnight  forward  waa  certainty  not  tufficient.  The 
clrcumBtauca  most  In  favor  of  a  glacial  origin  tor 
the  niipputeil  rocJUv  nunitoian^ee  «ae  ibelr  Testrlcilon 
t(>  a  particular  elevation. 


THE  GLACIAL  PERIOD  IH  AUSTRALIA . 

I\  a  paper  on  this  mlijcct  recently  read  to  the 
Oeologli^sJ  society  of  London,  Dr.  R.  roa  Lendenfeld 
said,  that,  olthuugh  several  pn^vious  writers  have 


THE  RECENT  CHOLERA  CONFERESCE 
IN  BERLIN. 

At  the  recent  cholera  conference  In  Berlin.  Uay 
3-8,  the  principal  disputanin  were  Koch  and  I'etien- 
kofer.  the  former  aMertlng,  and  ihf  latter  denying,  tlie 
speclflc  oharaet«r  of  the  so-called  '  comma  *  badlliu 
of  cholera. 

Tb«  following  summary  of  the  position  of  each, 
taken  from  reports  that  hare  just  reached  tu,  may  bo 
of  interest  tunur  readere. 

Koch's  grounds  for  his  asMrtlons  he  snnu  up  as 
follows :  I.  The  oonstant  occurrence  of  the  bocilltt* 
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in  MTeniy-nliift  eiuea  of  cbolen  euulned  In  CrI- 
catx*.  2.  Ue  dcmonxtrtitAi]  pure  eultnMa  of  the 
fioniniii  tHKlllut  from  France,  Italy,  uid  G«riiiftny, 
aJl  axMUy  a1ik•^  S.  He  cotulders  It  proT«t)  tlial  (Jib 
coinnia  buUlus  accun  nnlj:  tit  cholen,  mny  b«  differ- 
enUkied  from  other*  Ritnllar  to  It,  and  is  dis^^o«tic 
of  the  ilhcaM.  4.  He  dcmonftnicd  Inociilkiion  «!• 
pcrlmenu  upon  aDlmati.  u  follow* :  — 

Vltre  vublcMntimutri'nnf  a  nvp-pr-r-concitolitcionof 
sodiecETlMiinb-fniidialwenty  mtiiutPS  teu  cubic  oen- 
Umtiras  of  meat-broth  containing  a  pure  eullureof 
Uio  coinm&  l>acillii«,  irere  injected  into  tlic  Ktoinnch 
o(  each  tCuincB-pia;.  InnDedlately  atlcrwaTde  laiida- 
nntn  (ouo  centimetre  for  eixclt  ttro  hundred  gnuna 
s«lgbS)  waa  Injected  inti)  tlm  abilitminitl  caviiy, 
Tbia  served  tonnrcoliin  llie  aniinalM  foroD^half  iin 
hour  to  onit  hour.  The  next  day  Ihey  were  III.  with 
liriatling  hair,  great  weakueas  of  the  hiiid-lepi  and 
inoaoles  ot  (be  back,  n.iiil  died  in  from  oiu;  to  three 
day*.  SMtion  ahoncd  R-welliiig  of  the  Intesiinul 
gljuidt,  and  the  Htoraacli  and  coecum  full  of  an  alka- 
line, colorlou,  flocculeat  lluid,  containliiK  almost 
a  pura  ciillurt-of  tho  comron  bncillns.  Thlsr.ipcri- 
innnt  nas  mnde  upon  olgbtf-flve  guinea- pigs. 

SimllBT  cxperimenU  were  inndit  with  Ftiiltlar  aud 
rrlor,  and  Deiiecke'a  bacilluit,  but  in  much  nmniler 
number.  Th«  nmnlu  wer<'  wry  diffcrvnt.  Finkler* 
bactllna  producing  puircfaction  In  the  lutcsllDal  con- 
tcmts,  u  Bhowii  hy  their  «inelL 

Therapeutic  «xp«niiionts  upon  th«  iaoculated  ani- 
niala  *howcd  iticrcl;  iliat  largo  dosca  of  calomol,  or 
tbe  UM  of  ikapUlhultue.  would  [irolong  the  life  of  the 
animal  for  a.  day  at  mo«U  The  comma  bacillus  is 
OMily  deatroyed  by  drying  and  other  dliltifccianU, 
U  bj  a  one-half -per-cent  rdIuIIod  of  carbolic  acid. 

Tbe  otaervatlons  upuu  man,  contiderud  by  ELcIu 
tuatt  SCaciianiiini  lo  bi;  of  tliu  natnru  of  inf«icUon  cz- 
pfritn'Mitj).  Korli  tonk  ap  again,  and  showed,  thai,  of 
the  one  hundred  and  fifty  pLytlcinns  who  took  Iht 
'  cholera  course  '  In  Uvrtln,  but  one  ha^l  cholerine, 
and  oomraa  bacilli  wen?  found  in  his  dejections. 

H«  has  also  found  thai  tlic  coiunu  bacillus  will 
live  In  we31.wi.ter  thirty  days.  In  dirty  rjinnl-KaLer 
seven  days,  twenty-four  hnnrs  in  the  coiilrnis  of  a 
privy,  threo  to  four  days  In  moist  linen,  elgbiy.«n« 
days  In  the  harl>or-water  of  Marseilles  [Xicatl  aud 
Kletach),  and  more  than  one  hundred  and  forty-four 
days  on  s^ar-agar.  Koch  has  acrcr  found  any  rttt- 
big  form  at  all  hke  tbe  spore  stage  ot  some  otlier 
bacteria. 

Petlenkofcr  confcssLtl  himsdf  not  conviri'Ced.  lie 
Mid  the  Inoculation  erperlments  were  untatlitactory. 
Those  nuule  with  Kiuinerich's  short  aialTs  at  Naples 
and  at  Hunlcli  wem  much  inort^  no.  Thii  uiiuiner  in 
which  Koch  inocnlalM  hit  Hiilntal*  threw  no  light 
upon  the  subject,  for  only  in^tii  bad  the  disease.  He 
cauuot  agree  that  the  commit  hacllluB  is  more  than 
■  naual  acogmpaniment  of  cholera.  The  epidemi- 
ological knowlodge  of  cholera  is  to  be  completed  by 
conaidering  The  comma  bacillus  its  cause,  — a  ditDcult 
thinK  to  proT«,  ilnc«  dryiuK  kills  ttiU  orgariitin  ;  and 
yeLln  lower  Btni^  a  dry  year  li  notoriously  a  (avorar 
ble  one  for  the  diflease. 


The  comma  bacilli  are  found  only  In  the  lnt««tJDe«, 
not  in  Uie  oi^ani;  and  jct  the  Intestinal  glands  are 
highly  absorptive.  Cholsra  is  not  a  combination  of 
iufticLlon  and  lutoxkation,  but  an  Infocttou*  di*ea*«, 
pure  anil  niinple.  It  I*  poaslble  that  In  Uk«  futtirfl 
Emmerich's  stalls  may  be  found  to  Ix:  llie  cana«  uf 
the  disease.  These  are  found  In  ihc  ortnuis  of  tlic 
inoculated  antmals,  .tcid  produce  cholora-liko  vomits 
ing  and  dlarrltni'jL.  llefiin-  fully  accepting  tb«  bacil- 
lus, mor«  muu  lie  known  of  the  epidemiology  of  the 
disease.  SInee  cholera  is  not  communicated  dirMtly, 
so  Uie  cliol era-serin  Is  not ;  and,  since  cholera  de- 
pends upon  place  and  time,  the  cholcra-genn  mnri 
be  ^verned  In  the  same  way. 


noLLESTON'S  LIFE  AND  WORK. 

RoLLESTOJi's  worlliiest  meniorinla  are  the 
growing  school  of  lijotog^'  nt  Oxford,  nn<i  tlie 
iiu|;ortant  zo£i1o^caI  &nd  (intliropologlcsl  col- 
lections of  itfl  uitivcriiity  museum.  Hie  re- 
msrkaMc  energy,  however,  enablpd  him  not 
only  to  do  IiU  work  na  a  tcftchor,  and  tnk*  the 
jiui't  of  a  leader  in  univtrsily  jiolitics,  but  to 
add  to  knowledge  by  investigations  in  many 
iiul)J4!<;ts.  Iii»  original  papers,  dealing  witli 
topic-8  pertuinini;  to  anatOul_^ ,  pliy.-« toIog%' .  £obl< 
ogy,  arcliuoloKj- ,  and  niilhro|n>logy ,  iini  »cat- 
terud  over  tlicj  pages  oC  ililfereQl  journals,  and 
the  rci>ort3  nnd  transftctious  of  various  sooi«> 
tics.  It  ia  well  that  itoine  oT  his  friends  liare 
oulk>cU.-d  t)ieft«  8'0att€ri<cl  writings,  ntKl  secured 
tbeif  republication  in  tlic  voliitnes  hi^forc  us. 
Profe.saorTnrnerofpklinluii^b  has  edited  Lheoi; 
and  I*rof.  K.  B.  Tylor  of  Oxford  has  added  a 
brief  btograpliy,  which  is  ftdl  of  interest  as  giv- 
ing »  clew  to  the  source  of  tliu  rvmnrkable 
influpncp  which  Rolleston  was  able  to  exert  in 
fiivor  of  naTumi  seicnoe,  at  a  time  when  tbo 
tradiUoiia.  nnd  the  pre{>ondurance  of  tbv  »vti- 
litDL-nt  of  bi»  uuivor»ity,  ivcrc  against  audi 
studies. 

lloJIcslon's  father,  vicar  and  cliief  land-owner 
of  n  smnll  Yorkalitrc  parish,  was  n  gooil  claiwti- 
caI  Hcbotar,  and  undertook  ihti  prtioar}'  educa- 
tion of  his  son,  who,  it  is  said,  was  able  to 
translate  Hotuer  at  sight  when  only  ten  years 
of  age.  The  lad  had,  ivoxa  Uie  first,  eoiueUiing 
of  tlic  tostos  and  instincts  of  tlie  natoralist :  he 
read  Izoak  W.tlton,  and  Oilliert  Whitc'a  ever- 
charming  '.Selborne,'  and  in  hU  play-hour» 
mounltNl  Utc  skcSotong  of  mice  and  weasds, 
ant)  attitfvd  tfac  skins  of  birds  luid  beasts  of 
the  ncigliborhood.  After  subsequent  years  at 
school,  he  won  a,  clasiiical  seholnrHliip  at  Pom- 
broke  college,  Oxford,  and  bet^un  residence  in 
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hU  eighteenth  rear.  He  seems  ta  bave  been 
luiuHiiaily  buvisli  for  bis  Age.  A  ciniU;in[H>rnn>' 
records  "  how  voung  ho  w!i»  in  *vory  way,  lic- 
gioning  at  Ural  sight  to  toll  with  BtUoolboy 
rranknvss  all  oWiit  his  btady  at  ShelfieW,  bow 
be  runiished  it.  liow  the  ))oy  next  bin)  \v»d 
died,  iiud  hon-  \w  hs'i  read  «ll  bis  Greek  pluys." 
The  maoter  of  Pdinbroke  did  not  trouble  him- 
self concerning  tbe  iinsophiatication  of  hia  new 
geholar.  He  xnid.  *'  Hn  is  a  ctcver  Yorltiihire- 
tasio  ;  and,  wbcn  n  Vork^hirc-maD  is  clever,  he 
ia  cle%'cr." 

In  1850  ItoUeston  graduated  with  a  tirst  ohuia 
in  rlaasi«a.  and  next  year  be  was  elected  a 
follow  of  Ills  colk't^e.  llts  fc1lowshi|>  vratt  only 
tenable  on  the  conditioti  lh:it  he  shonid  gradiialo 
in  meilicine  within  a  tertaiu  period.  Oxford 
ftftonliiig  at  that  time  even  less  op[)ortnnity 
Chan  now  for  iDcillca.1  studies,  he  went  to  8t. 
Baii.holomew'flhoflpital  in  London.  Aftcrcom- 
pleLing  bis  professional  course  be  workeil  with 
oolable  success  for  a  time  in  ibe  EngUab  hos- 
pital at  Smynia.  towards  the  close  of  Uie  Cri- 
mean war.  Id  1 1*57  we  find  him  M-tUcd  tn 
I»ndon,  and  nssiatant  physician  to  the  hospi- 
tal for  sick  children.  Kxtracta  from  letters 
writlcn  at  this  period  show  him  entirely  dc- 
Toted  to  his  work,  and  intcrcatctl  not  uicrvly 
in  his  little  patients,  but  endeavoring  to  pro- 
mote the  welfare  of  their  parents.  "  1  see  a 
good  deal  of  thb  Lomloii  poor  by  this  means, 
and,  Uioitgh  I  lliul  among  Lbi;in  much  sinpidity 
and  brutisbness,  I  nevcrtheleKS  see  more  of 
qualities  which  are  estimable.  Love  and  aelf- 
deniat  I  see  constantly,  and  I  make  it  my  bitai- 
ness  to  eaooiirage  these  qoaliUes." 

RoUeslon'e  caroor  wm  not,  however,  to  be 
that  of  a  siicccssf\il  London  physician.  His 
ebnraeler,  his  lalenta,  and  bis  learning  were 
not  forgotten  at  Oxford;  nor  had  he  lost  his 
love  for  hia  university.  Before  he  had  prac- 
tised a  year  in  London,  the  Lee's  readembip  in 
anatomy,  nnd  the  po.it  of  assistant  physician 
to  tbc  HndclilTe  inflrmiLry,  ft-:!!  vncantt  and  Rol- 
lesloti  was  elected  tu  both.  For  some  time 
after  returning  to  bis  alma  mat»r,  he  was  bamp- 
creii  in  Ibe  performance  of  his  teaching  <luties 
by  the  necessity  of  practising  medicine  to  make 
a  sulDciont  Income;  but  in  I8t>0,  being  tben 
in  hia  Lbirty-first  year,  he  was  elected  to  the 
Lioacre  profe!»or.<iliip  of  anatomy  and  pbysl- 
OlOff;y,Jnst  endowed  by  Merlon  college.  This 
position  be  held  for  tbo  rest  of  his  liffe.  Once 
freed  fhira  the  carvs  and  distniclions  of  a 
pbj'sician'a  life,  UoUeston's  niliire  career  was 
thAt  of  an  earnest  teftcber  and  investigator,  and 
protagonist  in  the  weary  war  which  biolag>' 
bad  to  wage  iu  Oxford,  year  afUir  yeu.  before 


it  eoald  obtain  any  standing  in  the  tmirersity 
leas  gaUing  than  a  begnnlged  and  contempt- 
iiotiii  tolerance. 

When  Rolleston  was  apiwunted  Linaero  pro- 
fesaor.  the  Ox  ford  museum  was  being  organised 
ajfainst  much  oppoailioD.  partly  on  flnandnl 
grounds,  but  mainly  because  h  {lowcrflil  group 
of  university  leader*  had  aroused  the  s«nti- 
mcnt  that  natural  phenomena  should  only  be 
studied  IVom  an  artistic  or  emotional  stand- 
I>oinl.  The  beliefs  of  this  group  wore,  that 
there  was  something  dcgradinij.  if  not  abso- 
lutely obscene,  in  the  sttwly  of  the  bare  facta 
of  anatomy  and  physiology  ;  that  skulls  of  early 
races  of  tnunkind  were  disagreeable  ubjt-cia, 
wbifh  no  ivcU-brcd  person  would  ever  look  at 
lint  ihrungh  the  semi'translucent  a(mos]ihere  uf 
history  and  poetry ;  tint  organic  nature  cotlkl 
never  iiiterei*t  any  one  (lossessing  refined  feel- 
ings, except  when  a  hsizy  glaisonr  had  boon 
thrown  around  it  by  the  discoloration  and  dis- 
tortion of  naked  facts  by  mental  spectacles 
of  ■  swcctnes«  nnd  light ; '  that  the  objective 
study  of  the  queftlion,  how  man  came  to  live, 
and  move,  and  have  bis  being,  was  nol  only 
irreligious  (which  might  be  pardoned),  but  nn* 
gentlemanly,  and  therefore  inexcuaablc.  The 
forces  and  feelings  ii^ainnt  which  Rolleston  bad 
lo  conteml.  are  hard  to  picture  in  imiigiUHlion 
now,  but  they  were  tiien  verj'  real  and  vigor- 
OH8,  Teu  yean*  after  the  fovmdatioo  of  tbe 
Llnacre  professorship,  an  Oxford  man  told  iis 
that  all  the  DaUiral-scienee  students  in  Oxford 
called  themselves  mathemacicia&s ;  and  even 
matbematidans  were  reganied  with  contempt 
by  the  average  undergraduate,  whose  boyish 
ncstbeticlfttn  led  him  to  gently  coo  that  *  cul- 
ture '  was  all  in  all,  and  literature  its  only  road. 
Against  this  sentiment  HollestAn  had  to  work. 
lie  had  personally  experienced  that  a  student 
who  inteaded  lo  adopt  the  profession  of  medi- 
cine was  heavily  handiciipiied  if  he  gave  u[) 
three  or  four  years  of  bis  life,  after  leaving 
school,  to  the  sole  stndy  of  Greek  and  Latin. 
As  one  excelling  tn  classical  schotansbip.  and 
skilled  'in  all  the  learning  of  the  h^yplians,' 
he  could  command  a  respectful  hcanng,  even 
from  the  most  eon-seriiiiiive  snp)>orters  of  the 
eighteenth  century  Oxford  enrriciilum.  Hts 
indisputable  cxecUcncc  as  a  scholar,  his  elo- 
riueneet  his  energy',  bis  executive  ability,  bis 
genial  natnre,  bis  nniversnily  recognized  hon- 
esty of  purpose,  and  hati-ed  of  nil  sham  or 
subterfuge,  enabled  him  to  do  what,  perhaps, 
no  other  man  of  bis  time  could  hare  done ; 
namely,  obtain  at  Oxford  a  tolerably  fair  rec- 
ognition of  the  value  and  iD)|)orlaDcc  of  tno- 
t^cal  study. 
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Xo  ouo  CAn  liriiig  xbout  n  <;rcnl  reform, 
unless  in  a  socinl  iiiLvlium  already  !iomi>n)iat 
prepared  for  it.  It  wa*  Kolleston'*  good  for- 
luae  to  Kork  at  a  time  wlieii  his  elTortft  weie 
not  in«r«  bopelvss  auau)t«  uii  n  fortress  r«U' 
dered  JmpregTiAble  by  prejudice.  He  battled 
at  an  epocli  when  many  sympathizeii  with  him, 
and  n«re  ready  U>  help.  Hut  it  is  Iii8  glory  to 
have  been  tlic  Ictuicr,  psccptionally  fitted  by 
natura]  gifts  and  arjidemic  career,  to  c^nducL 
to  victory  those  who  desired  to  widen  the 
range  of  Oxford  studies.  To  him,  moT«  than 
to  any  other  one  mat),  is  it  duo  that  tu  Uo- 
logic^  ti>achiDg  the  university  on  the  leis  ia 
noK  jiresMiig  close  on  the  beels  of  her  sister 
OD  Uic  Cam. 


PROFESSOR   MARSIt   OS    THE  DINO- 
CERA  TA. 

Or  late  years  l*rofeasor  Slnrsh  hoa  been  fol- 
lowini;  the  plan  of  selectiug  ii  certain  group  of 
extinct  vurtebraten.  and  thoroughly  elucidat- 
ing its  structure  in  an  exhaustive  monograph. 
Where  prnclicnlile,  thi»  plan  is  by  far  the  most 
aalixfactory  uiethotl  of  dc-alittg  with  the  subject ; 
but  it  seldom  falla  to  tbu  lot  of  a  paleontologiat 
to  obtain  his  materials  iu  the  necessary  abun- 
dance. The  volume  before  n»  U  a  magnificent 
one,  surpa&tiiig  in  many  rcspoets  a]l  oilier  pale- 
ontological  works.  Never  before  boa  such  a 
remai'kahly  perfect  scries  of  mammalinn  fossiU, 
lUuBtrating  a  single  group,  been  brought  to- 
gether. Only  in  the  tertiary  Inke-deposiu  of 
western  America  could  auch  a  collection  bare 
been  formed  :  but  few  can  realize  what  an 
expenditure  of  time,  labor,  skill,  and  money, 
even  under  the  n)0sl  favorable  circum stances,  ia 
representetl  by  the  raw  material  of  thia  work. 
Had  Professor  Marsh  done  nothing  beyond  col- 
leotingf  be  would  stiJl  be  entitled  to  the  lasting 
gratitude  of  all  blologisls. 

The  fntroductioii  gives  a  short  but  snflleleDt 
account  of  tJie  geology  of  soulh-westero  Wyo- 
ming, the  only  region  where  remains  of  tJie 
Dinocerata  have  been  found.  The  section  it- 
luslmting  this  part  is  open  to  serious  criticiera, 
in  that  it  substitutes  for  the  long-established 
names  of  formationj  given  by  llayden.  King, 
and  I'owcll.  new  terms  derived  from  some  char- 
actcristie  fossil.  Such  arbitriiry  changing  of 
accepted  names  can  only  rcHulL  in  "  coafusion 
worse  confounded.'  This  section  refers  tJie 
Loruiaie  to  the  cretaceous,  wliereas  it  is  almost 
c«rtainl,v  terllai-y.  The  Pucroo  is  altogelher 
fnnitted. 

TbtJHmteirala :  a  menagm*  q/  a*  fxttnri  erdtr  of  pkran- 
tit  mtmmaU.  Bj  UCttMict.  Chiki.k-  Maiuk.  V.  ».  (prolocl. 
(■Inner.    Mouuff-    Vol.  i.    Umhtngioa.ltM.    SMp.. Mpl. 


The  deseriplivc  part  of  the  book  oj*ens  wit 
a  chapter  on  the  skull,  in  which  the  mo«t  citi  _ 
oas  part  of  these  most  curious  auimab  ia  illas- 
trnted  nilh  mtich  cnro.  A  remarkable  and 
novel  feature  of  this  elm|)ter  is  the  sericx  of 
sections  of  the  nkult  which  it  presents.  Tbctc 
sections  are  made  in  all  directions,  —  trans- 
verse, vertical,  aiul  horizontal,  —  and  thorough- 
ly display  the  internal  structure  ofthe  skull,  lite 
sinuses,  cranial  cavity,  olfactory  cbamlter*.  as 
well  as  the  cluiraetcrs  of  those  bones  wbicb 
ftannot  b^  seen  (Vom  the  surface.  Professor 
Marsh  has  here  indicated  a  new  method  of 
investigation,  which  is  certain  to  yield  valunble 
results  in  the  Allure,  as  it  already  bas  in  his 
hands.  Stnmgc  Lo  say,  Ihe  description  of  the 
altull  ignoR's  almost  entirely  the  basi-occipital. 
sphenoidal,  and  pcriotic  regions,  as  well  n«  the 
foramina  at  the  base  of  the  cranium.  Ttiese 
are  most  important  fealuret.  and  their  omiasioa 
detracts  materially  from  the  value  ofthe  chap- 
ter. The  lower  jaw  receives  very  thorough 
description  and  illustration  :  its  chief  peculiar- 
ities are  the  backward  ]>rojectiiig  coadyies, 
and,  in  the  males,  the  anterior  flanges,  for  tlte 
protection  of  the  great  upper  tusks.  Professor 
Marsh  shows  that  in  the  females  thesa  tusks 
were  very  small,  and  that  in  con»e()ueuce  tbi 
flanges  of  the  mandible  arc  absent  or  rucliDien- 
lavy  :  llius  correcting  the  very  natural  error  into 
which  Sjjcir  and  Osborn  bad  fallen  in  roganl- 
ing  tb«  flange  as  a  generic  instead  of  a  sexual 
character. 

The  chapter  ou  the  Iceth  neeit  not  detain  tts 
except  lo  notice  the  lower  ineisore  and  canines. 
Osborn  and  Speir  first  showed  tliat  tbe^  tcetii 
differed  from  those  of  all  other  ungulates  In 
having  bilobed  crowns.  In  his  restoratjon  of 
■  Tinoceraa  '  and  olscwhcrc.  Professor  Jtlorab 
represents  these  teeth  as  having  a  very  diCfler-j 
ent  shape,  though  tlie  only  actual  specimen  b< 
llgurcs  (woodcut  38,  p.  87>  ia  tut  evidently' 
much-worn  canine;  of  ■Dinoceras.*  he  giveit 
Bgtires  of  three  isolated  inoisora.  We  must 
believe  that  the  rc«itoratiOQ  of  tbcso  teeth  in 
'Tinoccras'  is  erroucoua. 

Certainly  one  ofthe  most  striking  and  valu-' 
able  chapters  in  the  book  is  that  on  the  brain. 
The  brain  in  the  Dlnoceratn  '*  was  projxtrtion- 
ately  smaller  than  in  any  other  known  mammal, 
reeent  or  fossil,  and  even  less  than  in  some  rop- 
tiles.  It  was  indeed  the  most  reptilian  brain 
in  any  known  mammal."  This  la  a  most  re- 
markable and  nncxpeeted  fact.  This  chapter 
is  enriched  by  an  extended  and  valuable  series 
of  cranial  casts  of  mammals  A-om  nearly  all  the 
tertiiiry  formations.  !.aru-t  tirnt  iKiint4*d  out 
tltc  comparatively  small  size  of  the  brain  in  tbe 
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terUanr  tnammaU  ;  and  bU  results  have  Ik-ci] 
conflrmed  by  Cop«.  Itruce,  and  oUien,  but  by 
no  niie  with  »uch  »  we»ltli  of  Illuslration  as  bjr 
Professor  Mtmh.  Thu  luctor's  gon«rftlizatkiR8, 
tiowcver,  &re  Bomowhac  vu^e,  and  not  al- 
together novel,  aiid  in  one  cnae  inaccnratc. 
Professor  Marsh  says.  *  All  tertiary  mammaU 
had  smnll  braina.'  Wliilc  such  is  the  general 
law,  it  has  conapicoous  exceptions ;  as  id  Uic 
lemur  Annptoniorphus,  deserit«cl  nnd  figured 


the  Dlnoo«nttn,  aiMl  will  bo  read  with  great 
iotere»t;  and  the  two  superb  folding  {»a(c« 
which  illustratp  this  chapter  bare  DeTcr  been 
approaclicil  in  tho  general  acscuracy  of  the  sep- 
arate pATts,  or  in  Utc  beaut\'  of  drawing.  In 
tlic  figure  of  Dinoecnw,  however,  the  humerus 
is  ineorrectly  drawn.  UDd  we  believe  that  the 
rorc-limb  is  too  much  flexed  (compare  plat« 
28.  fig.  2). 
The  general  concIuHions  form  the  least  BBtts< 


I 


by  Co|>r,  and  in  sonip  miorcnc  manininU.  Of 
the  latter  I'l-oleiwor  JIarsh'i*  selection  is  not 
the  hc»t  to  bring  out  the  facts.  Aside  from 
this,  I'rofcssor  Marsh's  osscmbtngo  of  facta  is 
of  the  utmost  importance,  and  well  wortby  of 
carcflil  study. 

Chapters  v. -xil.  ore  token  up  nitl]  f^U 
and  accurate  descriptions  of  the  trunk,  neck. 
and  limhs.  No  {loiut  of  imputtance  is  led  in 
doubt,  and  we  intt>'  be  said  to  know  the  oste- 
ok^  of  the  Diiiocemta  almost  »s  fiilly  us  ttist 
of  any  recent  group  of  uuunmals.  Such  com- 
pletoness  of  material,  and  fulness  of  detail,  con- 
stantly excite  the  render'^  admiralion. 

Chapter  xlii.  deals  with  the  restoration  of 


factory  section  of  the  work.  i,ack  of  space 
forbids  any  fbll  nualysis  of  this  cha|>ler,  but 
some  portions  of  it  'demand  notice.  lo  the 
main,  the  scheme  of  clasaiflcation  of  the  ungu- 
lates here  proponed  agrees  cjuiie  closely  with 
that  made  bv  Professor  Cope  (l*roe.  Aner. 
pkU.  HOC..  1883.  pp.  435-447).  though  with 
some  manifeBt  improvements.  No  acknowledg- 
ment of  this  agreement  is  made,  however,  and 
the  rea<ler  would  not  suppose  that  Copir  hod 
ever  written  on  the  subject.  >\Th?h  tlie  latter 
pro[iosed  llit>  order  AmliI\[HKla,in(.-lii(litigC-or}'- 
pbodon  and  the  I>iuo^:eratii,  Professor  Marah 
rejected  it  in  those  words;  ••  A  ciirefUl  ronaid- 
eratioD  of  the  eharacters  of  Coryphwlon,  ao  far 
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fts  now  known.  indicAtai  tbat  thc^  genua  repre* 
tema  a  distinct  ramUy  of  porissCNUctvl  ungu- 
lates, lUt*  CorvpiiodoiilUUi*.  The  Hkiill  irt 
cleurly  ut  tins  type,  uiid  thu  slt«li!ton  and  ItHit 
present  no  dilTerences  sufliciently  important  lo 
juattfy  a  sepnration  IVom  that  natural  order" 
{Amtr.  Joum.  tc.  and  arlx.  3d  ser.  vol.  xiv.  p. 
84).  Yet  in  tlio  present  volume  ho  adopts  tbe 
order  under  the  nnme  of  Amblydactyla.  But 
the  proposed  new  torms,  Aint»]ydartvla,  Cory- 
pbodontin,  Holodnctyla,  and  Clinodftelyln,  are 
all  ayaonymcs  of  earlier  iiauies,  and  cannot  be 


The  plates  of  tlii«  voluiue  aru  b<^yond  mil 
praise.  'Iliey  are  drawn  with  the  utmost  fldel- 
ity,  nnd  al  itie  same  time  are  most  beautiful 
Hpi-ciu]«uft  of  artistic  skill.  In  this  respect 
they  may  etiallengu  i-otuparisoa  wlih  any  simi- 
lar work.  The  printing  and  type  Icarc  notbing 
to  be  de:!iired.  and  thenumerouH  finely  executed 
woodouts  add  raiieli  lo  ihe  eleameha  of  the  toxl. 
Notwittisttinding,  then,  all  that  wc  have  found 
to  criticUe,  >  The  Uinocerata '  is  a  eplendid 
piece  of  work,  whicb  is  nn  honor  to  Ampneaii 
acicntiCv  cnlerprisc. 


^IlI' 
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adopted.  This  volume  U,  wo  bellovo,  unique 
Muoug  moderu  sctcntillc  worka  in  not  rantaui- 
ing  a  single  reference  in  the  text  to  the  work 
of  othorg,  and  the  reader  never  knawii  how 
tnucli  of  the  book  has  already  been  anticipated. 
There  tst  it  ']£  true  n  scrupulousty  exIiuuHtivc 
bibli(^r«pliy  apjieiidi-d ;  but,  us  few  can  plod 
through  such  a  mass  of  pamphlets,  injostioe 
cannot  be  avoided,  hy  this  method. 

In  conclti^loti.  a  few  words  ax  to  llio  elaattHl- 
cation  of  the  Dinocorntn.  The  genua  lirat  Lo 
be  named  waa  ttio  llintathcrium  of  l>eidy:  the 
Tinoceras  and  DtnocrraH  of  Marsh,  nnd  the 
Loxolophodonnndl'^sbaailenfiof  Cope,  were  do- 
scribed  at  laterdatcs.  Ai»  far  as  the  evidence  in 
this  volume  goes,  tbt-'se  names  all  refer  to  the 
same  genus,  which,  of  *.-oursc,  must  hn  called 
niolAtiivrium.  1'lie  shortness  of  ibtA  article 
will  not  allow  us  to  attempt  to  prove  ibis  proi>- 
osition,  but  we  believe  it  capable  of  saiiKfactory 
domoQHtration.  It  is,  however,  a  inntter  of 
alight  importauoe. 


REPORT  OF  THE    U.  S.  EXTOytOLOClST 
FOR  18SS. 

WoRKF.RA  in  economic  entomology'  look  for- 
wai"d  with  ^special  interest  to  the  appearance 
of  the  annunl  report  of  the  U.  S.  entomologist. 
Tlic  huienn  under  his  chaise  is  the  only  In- 
stitution  devoted  to  thisdepnrtment  of  fldcnoe, 
which  is  liberally  suppoitcd  :  and  therefore  it 
)8  rightly  i;xpecteil  tlint  tlti^s  re{>urt  shall  be  the 
most  iin|)ortflnt  contribution  to  applied  etito- 
mologj'  during  the  j'car. 

The  re|)Ort  before  ua.  contained  in  the  repon 
of  the  department  of  agriculture  fur  1884. 
consista  of  a  hundrvd  and  thirly-four  pogeft, 
illustrated  by  ten  plates.  The  more  tmportanl 
article!)  in  the  body  of  tlie  rci>ort  treat  of 
kerosene  cnmlMonR,  the  sirenlted  cottonwood 
loaf-bcotlc,  the  southern  hulfalo  gnat,  and  Uiv 
cranberry- fruit  worm.  There  are  appended  U> 
lite  main  report  flcvcra)  reports  by  special 
Agents. 

The  article  of  most  general  interest  ia  that 
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treating  of  kerosene  i>ii)u)8ioa» ;  and  we  ar« 
gind  to  see  <on9ideral>lc  apace  dovoted  to 
'  nortls  of  caution  and  ndvicc '  as  to  the 
dangerit  iiitciiiUiig  Uieir  U60:  Tor  it  can  liftnllv 
hi  said  that  tUe  discussions  of  the  k«ro8*nc 
qiit'Stion  in  these  re|)oi-t»  have  been  heretofore 
conducted  "  In  the  »|tirit  of  an  investigator, 
and  not  in  the  spirit  of  uu  advocate." 

The  experimeiitfl  witli  kerosene,  and  the  in- 
vvntlou  of  deviws  for  ap|)l,ving  innecticide!!. 
have  been  the  chnnieli'ristie  fontnres  of  the 
work  of  the  bureau  during  the  past  four  years. 
Thin  work  lias  brcn  of  great  im|K)rta.nce :  hut 
it  is  hiinl  to  xee  on  nliat  groiinils  itic  intc  eom- 
missioner  of  ii<;ncuUurv  elaiioed  Uiat  "  llie 
chief  remedicB  and  insetHiddc  &|)iilimices  now 
(jiiilc  generally  ernjiloynd  with  saliafacUon,  and 
eouitUinliy  dmcuescd  and  reooinnu-ndtxl  in  the 
sgriculturul  press,  have  ariginnted  during  inj 
fidRiiuistratioii  of  Ihe  df|t!irlmt'nl  "  (ji.  l^). 

The  siiecessful  introduction  of  Apanteles 
g  torn*.' ml  Its  I  a  pnrnsite  of  Uiil'  ituf  lOiled  e-abbage- 
ururm.  is  ouu  uf  the  ino^it  iiraolieal  resnils  of 
the  work  of  the  bureau  ;  and  liie  wtirkin^-otit 
of  tlie  life-hi»tory  of  the  cranberry-fruit  worm 
iH  iil«o  iniiK)rt«nt.  The  article  by  >[r.  Hub* 
burd,  on  llie  rustof  thoorauge,  is  very  complete, 
except  thftt  nothing  ia  siiid  to  lead  the  I'eader 
to  think  that  any  thing  hiw  ever  been  ptibli^hed 
before  concemiug  th\»  disendi;.  This  i»  the 
more  sur^iruing;  Hince  wc  Siid.  th.nt,  although 
the  mile  which  is  mipposed  to  r:iu»e  the  rust 
ia  eni-efiilly  figured,  the  name  given  to  it  by 
Ashmcad  five  years  ruio  is  nowhere  used  in  the 
report.  The  creature  is  referred  to  as  simply 
'  the  iTist-miTe,'  or  as  '  the  mite,' 

The  illustrnttoQs  Are  not  so  good  as  wc  bavc 
learned  to  espett  in  these  reports.  Of  llic  fig- 
ures on  the  ten  plates,  nearly  one-lmlf  are  re- 
produetiona,  and  the  original  lignrea  are  nearly 
all  photo-engravings.  The  pholo-engmvSng 
proeesses  are  ■  great  boon  to  imjwcuuious 
investigators  who  cannot  airord  to  employ 
engravers;  but  In  a  »maU  report,  which  is 
Almost  the  only  visible  result  of  the  expen- 
diture of  a  vast  sum  of  money,  we  have  a  right 
10  look  for  something  l)ettcr.  It  is  due  !o  Ihc 
wlisl,  however,  to  say  tiiat  the  new  figurea 
bear  inherent  evidonee  of  tnithfnlnens. 

In  looking  at  the  re]x>rt  as  a  whole,  wc  Sod 
much  in  it  of  value,  but  still  not  ao  much  as 
might  fairly  be  exppfled  when  we  consider  the 
Urge  number  of  entomologi^tfl  employed  (we 
think,  fifteen),  and  the  site  of  the  appropriu- 
tion  nmde  to  the  biire.-iii  (nearly  8:W,000  for 
the  year  ending  .June,  1H81).  It  is  tnie  that 
the  entomologist  foraphiins  tluit  the  work  of  the 
bureau  has  outgrown  its  present  means  of  put- 


ting resnlt*  before  the  public:  bnt  this  com- 
plaint would  have  more  force  if  he  were  more 
economical  of  the  space  at  bis  disjKXial.  If 
the  bureau  hai^  accumulated  large  additions  to 
knowledge  which  are  of  great  iiUere»t  to  the 
agriculturists  of  the  country,  why  devote  what 
iq  more  than  one-fourth  of  the  report  to  an 
article  on  oAbb«ge-in«eets,  ilie  grenUsr  part  of 
which  is  a  compilation  from  sources  which  are 
easy  of  aciiess?  or  why  devoli?  seven  pages 
to  republiHbing  nn  itddrcas  on  *  General  truths 
in  applied  entomology',*? 


NOTES  AND  NEWS. 

At  a  meetliic  ot  tlio  Atn«Tii:»n  aocEctr  f(ir  psy- 
cblcal  ratesrcli  lield  la  Boston.  Jmi«  4,  a  r^rort  wu 
niKltf  by  ilie  committee  on  Iboueli I- truitterence  which 
c^Vl^^■(]  t.  dixeunlon  of  ih''  rvinltt  uf  lli«  ezperiroents 
ui>oa  giiSMtng  dlgfU  unil  llin  e'>lr>rior  rani*,  irhleb 
imrr  deacrilitfd  iu  «  circuUr issued  brilie  4oci«lydur- 
hig  the  wintor.  A  l&rgc  number  of  return*  wece  re- 
ceived, but  no  evlilcnce  Wm  obt^ncil  of  Iho  (xislcncn 
of  Lhoiixtit-imiiiifKri^iice  among  urilinary  persons  for 
such  niBtier^  us  tbc  valiio  "f  a  iltzlt  or  tlie  color  of  a 
eard.  Krof.  K.  C.  Plcherliig  of  the  Harvard-eoll^ge 
olisnrvatory  sIao  preaeated  a  dlscostton  of  th«  obser- 
vAtlnns  taken  at  the  ob*erraiM7  In  the  revision  of 
tlio  si»r  eacaloKOM, — ob«ertratio<ui  tn  which  It  was 
>u|)|)osed  lliat  some  thousbt-tnuitiferetice  inisbt  lake 
ptncv,  as  the  recorder  knrw  the  maj;iii(iiilu  of  kjkIi 
star  M  giveit  iu  Ilic  D  urchin  listening  before  he  re- 
etolVed  the  obiu;n,-«r't  i-Htiinate.  If  1  hough t-trsusfer- 
enoe  eEUtcul,  itiU  fact  mitcht  liavn  an  iiithience  upon 
tile  observer's  mtnd;  but  do  evidence  uf  this  iiiAo- 
cnrn  wm  fonnd  in  x  dNcuctlon  of  8om«  ten  thoniand 
observations.  One  of  Ihc  tnombrni  of  tin*  nofittj 
has  net  with  some  success  ia  llic  rcprwJuctioQ  of 
drawings  afmr  thn  |ibii  of  ihc  Kuglialt  socleiy.  The 
committee  on  medlami^tk  plirnuniena  made  a  lirlef 
report,  ttatlug  tttai  Ihcy  hnc!  Tlsllcd  n  numbrrof  medl- 
tim*,  anti  hail  urraiiKml  aeverat  private  tiantei  on  tb«lr 
own  tpfms,  btu  hod  niet  wiUi  noihing  •atbfiictorjr; 
tbey  will,  of  course,  eantfnue  tlielrwork,  as  will  lbs 
other  coininJtt«es  of  tlie  MKtety. 

—  Reports  are  rvcelred  from  the  Pacific  Coast  of 
nnuga&l  dam^c  tiyimcctt  dt-ntructive  tQcrops.  IiO- 
ciiats,  presumably  CainatiU  pcltadda,  arc  just  now 
vpry  tlcUnicUv).' in  the  unfledged  comlillon  in  wme 
ten  counitei  of  California,  e!«pM;lftlly  In  Ihe  Sao- 
Joa<iuin  valley.  The  cenuhic  IIcwUnUT  1*  alH>  do- 
ing mucli  dama^  to  ilic  prain  disirkta  embraeed  In  a 
line  ilrawn  from  Vallejo  In  Solnno  count]'  to  Benecia, 
Ibencc  to  Suisun,  tlietico  to  JJnps  City,  and  baek  to 
Valkjui  alvo  la  larts  of  Sonoiua  county. 

—The  Athenanin  nUtea  ttiat  ihe  iiusslaa  b«Toller 
Viassetsky.  wtio  accompanied  Col.  SnsnofTsky  on  Ills 
Journey  throu^b  China  and  Mongolln  in  1S7S,  and  a 
traiLvlatloa  of  atioie  travels  was  imblisb«d  hist  y«ar 
by  Meurs.  ChaptnuiiAIIaJl,  Is  abatiL  to  set  out  on 
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A  Moond  JourriAr  to  Olilna.  Th«  Rmsliia  papen  an- 
noonoe  that  he  recently  >ho«r«d  the  drawlrigB  Rod 
IMlnUnip.  in«de  during  bii  evlit^r  tour,  M  th«  em- 
peror nixl  ctnpreu,  who  cxprcntcd  thcniMlrp*  much 
inUraated  In  the  proftp*ct4  or  Ills  Mcoud  journey  of 
eiploratlon.  PlasoeUky  oired  bis  «»CKpc  fraia  wr- 
erikl  anp)euut(  prcdlamenu,  daring  his  former 
tr^rel*  throngb  tbe  Middle  Klagdorn,  to  bla  skill  a» 
a  dnughUBuui ;  ittid  It  it  hopsd  by  his  coonpatilou 
thuhfl  will  bu  sbis  Ui  tuni  Ibis  idmnlag*  to  belUr 
aocoiint,  sow  that  ha  rnn  follow  his  own  coitr>«  with- 
out tlio  inierfercnce  of  a  9U|)«rior  officer  tike  CoL 
Soanofbky,  iritb  vboai,  on  Uio  Iwt  occuiooi  b« 
continually  dIaagEMd. 

— At  (be annual  tneetlngof  tbe  Iron  and  »I>'e1  Insti- 
tute In  fjOTidoii.  Ur.  Andrew  Cani«i!lour  PliubuTKh 
OOOtrtbuled  «  pajHtr  on  iinttirnl  gas-fuel  snil  Its  api>lt- 
wUon  to  manufacturing  porpo'cs,  the  InfonnsLion 
hehig  much  tbe  same  as  that  coiilalued  In  bis  recent 
artlda  lo  Jtfacmlifon.  In  the  riisciusion  which  fol- 
lowed. Mr.  J.  H.  Bell  aaUl  there  woa  s  poaalblllty  of 
Clorelui)),  Ehk-,  competing  with  rcnnaylvwila  lu  the 
maltcr  of  tiBtur&l  %»»,  a«  In  otbc^r  mallcn,  u  tbe  aall- 
betla  evolred  a  ceiuin  qiiaiitll)-  of  gas,  and.  If  tbe 
borinip  wnr^  contlnund  terofsl  huTiilri-d  ineX  fxrtlier, 
would  probsbtyglve  more.  At  the  lut  day's  mrrt- 
Ing,  Dr.  Herman  WMldinR  of  Berlin  contrlbuied  a, 
pkpff  on  the  proportlu  of  mnllMible  iron,  In  which 
he  lald  tbitt  nilf^rvtcopk-ul  [uv«stl|iation  had  tod  bim 
to  mollify  lh«  eapUnatlon  of  welding  he  had  givvn 
aoincj-ran  sico.  Ilr  bad  now  come  to  tbn  conclusion 
UiAl  tbe  Btrangtb  of  a  ftntabed  piece  of  Iron  ilcpcnih 
on  tbe  aecUonal  stoa  of  iIia  mass  of  Iron  It  contains. 
Pram  th«  total  aoetlonal  arfji  of  a  piece  of  weld  iron, 
Hie  ilag  inclusions,  and  In  the  caaeof  ItigiM  iron  tbe 
blow-holM,  iDiiii  h*  (leilucled.  Tbla  cnlniUlinn  It 
dccidudly  In  farorof  the  ingot  lr»B,  tbotigb  bi^  pointed 
oat  It  ran  only  be  superltclally  efflscted,  even  with  out 
Itfesent  knowledfcc  of  mlfroacopy. 

— ATsIuablo  Illustrated  note  on  the  Huron  (Ds> 
kqU)  tornado  of  Aug.  28,  l8ai,  ba«  Jitsl  beoii  iaaue^l  by 
lbs  at^al-servlce;  It  Is  ibe  work  of  Sergeant  S.  TV. 
GImn  of  tbe  atgnal-rariHi.  Imagine,  the  author  says, 
a  raat  tr«eI«B«  plain,  roia  of  hiti  or  dale,  and  a  suliry 
atmoapbere  beneath  a  Mky  unobsruml  *ave  by  imnll 
drifting  cumulus  ctoM da  and  n  nmrow  band  uf  atntu* 
doad  In  the  trortb-uast.  tinddcnly  a  commotion  ia 
DbMTTed  in  the  cuiDutos  clouds  which  hoTo  piled  up 
In  a  woolly  maas  In  llie  nanb.  aa  though  cbtvked 
by  some  Invtilble  bairieT  aepantlini;  them  friiiii  llie 
horieon  by  a  strip  of  elear  aby.  Tlion  tberc^  is  a 
rapid  and  confused  whirling:  tbe  centre  of  Ibe  mass 
drops  down  bowi^ahapftd,  and  appears  as  If  making 
fuUle  cflorta  to  touch  the  eartli.  At  tbe  same  time, 
a  eonlcal  cloud  of  dust  Is  Mcn  to  accuinulato  on  tbe 
gnniltd,  and  acqnire  a  mlary  motiun.  Witli  tbe 
svtrtncBS  of  tboogbt,  the  upper  cloud  drops  a  con- 
■Idafmble  distance  downward,  and  tpins  ont  a  ablte, 
ribbon-Uke  line  tuwarda  tbe  ground.  The  coimectlon 
between  the  earth  and  cloud  being  Mtabliah«d,  It  te- 
Uftlu  KaUonary  for  a  moment,  apparently  gathering 
slranglb  befon  atartlng  on  Ita  career  of  deattwctloo. 
Tben  It  rooraa  npfally  oYcr  tbe  pUln,  destroying 


entry  thing  In  Its  path.  A  number  of  catU«  and 
horses  were  taken  from  a  herd,  lifted  bodUj  lilgta  In 
tbe  air.  and  cbnmed  toother  In  a  llTinf;  raa*a ;  tbirty 
atften  nnd  four  horsrs  were  kllloj,  and  luore  were 
wounded;  moat  of  tbe  beaals  appcatod  to  hare  their 
lower  }awi  dislocated.  The  uimado  crosaod  tbe 
Dakota  IQTcr.  taktag  up  tbe  water  so  suddenly  ad  to 
lea^etbe  bottom  expOMd  tor  an  Insi&iit:  tlie  waUr 
was  carried  to  a  great  height,  and  was  not  mvii  to 
fall;  butbeary  rain,  with  soma  ball,  occurred  twelve 
or  men  miles  (o  one  ride  of  the  troeb.  Mr.  Glenn 
la  of  the  opinion  that  the  eentrc  of  tbe  tornado  was 
a  nearly  complete  vacuum*  and  that  lbs  gorerninc 
factor  of  the  atonn  wa«  otectrklty ;  but  he  Ao«  not 
state  bow  electricity  could  produce  or  maintMln  the 
vacunm,  and  be  gives  loo  brief  conslderatloo  to  the 
dynimlc  effects  of  tbe  whirling  ^r  at  tbs  centre  of 
tbe  torn  ado  fuuoeL 

—  A  party  of  Ave  persona  — conslnting  of  Dra,  E. 
O.  Gardiner  and  11.  M.  Uuck  ol  UvMon  ;  Mr.  R.  IL 
Barton,  aaalatAnl  at  the  MaasiicbuMtta  Inatltute  of 
lechtiology;  and  Ueaars.  Bartlutt  and  Burlincham  of 
the  junior  claaa  of  the  lusUtute  — ha*  just  started  na 
a  summer's  expedition,  under  Prof.  A.  Hyatt,  to  tbe 
wfl«t  coast  of  Newfoundland  far  xoAloglcal  and  geo- 
luCicul  explomiiona.  The  party  salted  In  the  At«- 
tliiiBn,a*mali  lohaonttr  belonf^ing  to  ProfesAor  Dymti, 
which  h«  has  used  In  cotineetion  with  Ibe  aunaier 
acliDol  at  Anuiaqutun.  I'rvlcesor  Hyatt  left  scrntir 
weeks  ago  for  St.  John,  N.F.,  where  bo  luu  been 
visiting  the  muaeum,  and  securing  eharla  and  a  pilot. 
IIr  will  join  Uiu  party  at  Cape  Breton. 

—  Durinfi  tbo  y«ara  1870  to  Iffltl,  the  meridian  clrde 
of  Uie  Hanard  college  observatory  was  largely  em* 
ployitd  ill  ibM  rvvl.^ton  fif  ibe  Purchutoaterungfortbe 
lonc  between  the  parallels  of  declination  at  +SCt^and 
+oa<'.  Itie  stat^placei  employed  as  polnu  of  refer- 
ence in  the  worii  were  taken  from  the  lUt  given  ia 
publication  xlv.  of  lbs  ^IsIrnnmni^eAe  gtMtUckt^ 
and  varloui  bIhts  were  also  obacrred  for  purpvMM  not 
connected  with  the  revUioii  proper.  In  a  quatu 
pamphlet  of  nearly  one  hundred  pages,  and  exuxcuri 
from  the  forthcoming  volume  xr.  of  iho  annala  d 
tliC  uli»erv»t(>r>*.  Prof.  W.  A.  Rogers,  who  haa  hJm- 
aelt  made  nearly  all  of  the  observaltona.  and  has  bad 
charge  of  their  reduction  and  publication,  inah«B  Ihe 
riV4iilts  of  tbe  entire  work  immediately  available  tn 
tbe  form  of  a  eatalogue  of  tbe  right  nacenslooa  awl 
declinatious  of  1,SI3  alars-  Tlic  catalogue  proper  la 
preceded  by  tbe  annual  results  for  the  fundamental 
stara,  while  the  data  of  the  catalogue  Itaclf  are 
derircd  from  a  diacosalon  of  tbe  reaulu  obtained 
during  tbe  whole  pnriod  covered  by  the  obMrvmtloBS. 

—  M.  K.  Oliowaki  communicated  to  the  Prvticb 
AcailJmIc  dos  sciences,  on  the  Oih  of  April,  a  paper 
on  Uie  liquefaction  and  sotldiOcaiion  of  formlne  and 
of  nitric  acid.  Calllotet  aiaied  that  br  bad  first  made 
known  the  procedure  for  the  lliguef action  <if  thM* 
gaaes  and  tlieir  use  In  a  coodeiiscd  form  for  obcalolBg 
the  liquefaction  of  oxygen.  Uliewsfci,  by  iw«par{b| 
products  free  from  aeetoas  and  hydrogeb,  hita 
ccedcd  in  obtaining  a  white,  anow-Iilce  sum. 
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THE  LICK  OBSERVATORY. 

Tns  Lick  observatory,  in  its  present  con- 
dition on  the  xiitninlt  of  Mount  Hamilton, 
CsUrornia,  \»  m  nearly  completml.  nith  the 
exception  of  the  f^reat  l«lf«copc,  tbnt  thu  in- 
stitution may  now  he  sketched  to  advantage 
in  its  permaacDt  form.  In  an  «'arly  isauo  of 
Settnee,  thorcforc,  lliia  enterprise  wiil  be  trace<] 
Uirough  itti  x'Brious  stngeit,  fram  the  inoL'[t- 
tioii  onward.  Astronomers  have  been  slow  to 
Avuil  theiiiaelvca  of  the  great  advantage);  of 
mouutaiD  elevation  nnd  isolation  in  the  pros<'- 
cntion  of  astronomical  rciu^uri'h,  partly  because 
of  Uie  pecuniary  oullay  attending  Che  necessary 
ex|)editionH,  but  chiefly  liccaiisc  some  of  the 
earlier  expeditions  to  uountain  summits  were 
Dot  attended  witti  resnltt*  of  especial  imiwr- 
tance,  and,  on  good  theorolioal  grounds,  the 
meivorological  conditions  of  snch  stations  ap 
peared  likely  to  be  ao  unfavorable  aa  to  coiin- 
terbilanco  ftiliy  the  odvantngcs  to  be  derived 
fhjm  mere  elevation.  And  beaidea.  the  evi- 
dence denvixl  from  tha  two  most  fnmons  ex- 
|>«lllion»—  that  of  Prof.  C.  Piajtzi  Smyllie  to 
the  Peak  of  IVnvriffc,  ami  of  Mr.  William 
LasscU  to  M&ltA  —  was  bo  contradictory  in 
cbaraetcr  as  to  aflbrd  very  good  ground  for 
abandoning  the  hope  of  immt^diate  advantage 
to  astronomy  from  superior  elevations. 

It  is  uot  posnible  to  say  how  fur  Mr.  Janics 
Lick  was  a(.-(iuaintud  with  these  endeaA-ors  of 
scieniilie  int-n  ;  nor  need  the  ininiedlnCu  circum- 
stances or  events  wbieli  impcllecl  him  to  his 
extraordinary  astrouoinical  bequcat  bo  coa- 
sidcrvd  here.  l*pofe99or  Newcomb  points  out 
the  Tact  Umt  his  movement  followed  eloiw;  ci|ioii 
the  nomplelion  of  tlio  great  Washington  tele- 
scope in  1873,  then  tlic  largest  in  csistenct. 
Had  Mr.  Lick  known  the  opiniona  of  the 
beat  asironoroers  on  the  sutijoct  of  mountain 
obeer^-atorles,  and  the  likelihood  of  securing, 
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on  elevated  nnd  Isolated  (yaks,  results  at  all 
oomrocnsurate  with  the  trouble  and  ex|>oii«« 
of  occupying  snch  sljitions.  he  would  have 
foiiud  very  little  toenoonrago  the  project,  fa 
this  case,  however,  as  very  often  before,  a  little 
experiencn  has  proven  to  be  worth  more  than 
an  )udetinit«  amount  of  sHcnlifio  theorizing. 
It  has  been  satd  that  tlio  fwlietue  of  building 
' '  a  powerflil  teleacopo.  superior  to  and  more 
powerful  than  any  yet  ma<le,"  was  the  nearest 
of  all  to  the  heart  of  Mr.  Lick :  there  is  aban. 
dani  evidence  that  this  Is  true ;  and  ft  may 
be  also  true  that  he  regarded  the  obaer^-atory 
as  an  Appendage  of  the  tolc§cot>c.  But  the 
course  of  stibseqiiont  evcnu  has  proven  it  a 
matter  for  sincere  gratulaiiun  in  OHtronomienl 
circles,  that  be  ever  regarded  either  the  ob< 
servntor)'  or  tbo  tcloscnpe  at  all ;  for,  liml 
not  the  prospective  researches  with  the  great 
telescope  arrested  bis  attention,  there  is  very 
little  reason  for  believing  that,  ia  so  for  as 
he  was  concerned,  aslrononilcal  science  would 
ever  bare  been  in  a  position  to  reap  benefit 
from  the  splendidly  equipped  obsorx'ntory 
which  already  exists  on  the  summit  of  Mount 
Hamilton. 

Tliat  Mr.  Uck  was  bound,  heart  and  m)ii1. 
in  the  project,  not  only  of  n  great  telcf>c-o|ie, 
but  of  the  best  jiossible  kK-ation  for  it,  is 
mident  from  the  fact,  that  wbcu  neartug  his 
eightieth  year,  and  nltlioiigh  opprettsed  with 
phjuicol  infirmity,  he  rcaolutelj-  undertook  a 
wagon-jo*imey  of  some  forty  miles  or  more, 
reclining  on  a  mattress,  all  for  the  sake  of  in- 
vestigating a  proposed  maimtain  site  in  pentnn. 
Ilia  solidtoua  concern  for  ihc  enterprise  was 
very  marked,  Thotw  who  knew  him  liest  any, 
that,  if  his  practical  knowledge  of  astronomy 
liftd  boen  greater,  lio  would  have  given  every 
penny  of  bis  vast  fortune  for  the  great  tele- 
scofie,  and  the  observatoTy  nnd  its  endowment. 
He  would  have  recognized,  too,  the  great  im- 
probability of  such  an  institution  being  com- 
pleted within  a  period  of  a  few  short  years. 
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atul  voulil  Urns  hiiv«  been  led  to  jirovido  for 
llic  rcaeoiiablo  use  of  ihe  inetnimeula!  injiiip- 
ment  as  fn»l  ax  it  wax  put  in  placo  on  the 
mountaia.  Tko  fuiluro  to  tnnke  such  provis- 
ion cmialilutcs  tlie  vliivf  point  of  uoravoniWe 
criticism  on  tlio  |mrt  or  asironotners,  and  ia 
ill  many  k6\wc\&  iinroi-luniile:  but  sumlry  ad- 
vanlflges  nlso  have  arlaeu  iVrjui  it,  which  may 
bo  ri'fogiiiaul  with  uiorc  profit,  particularly  aa 
tljio  condition  of  Hiingu  must  rcuinin  unnlti-r- 
able  until  tlio  i;r«iit  tvlo^uujie  is  completed, 
and  tbu  entire  in«tiluUon  comes  uiitkr  tlie 
adminifttration  or  the  University  of  California, 
in  full  uccoi'd  wiUj  the  tcruia  of  Mr.  Lick's 
l/cqiieat. 

Fivv  ycnre  Ago  no  one  could  baru  nnliotpalod 
that  tbe  year  IftHli  must  pass  witb  Ih*  great 
telescope  stfll  unfini^bcd.  It  is  worthy  of 
noLv,  however,  that,  while  the  deln^'  in  ob- 
taining the  necessary  glass  for  the  objective 
has  proven  ko  great  nn  onitMirra»sm«nt  to  the 
work  of  the  oplidaiiH,  it  has  not  an  yet  9eii> 
sibly  iiDpL'dcd  tbe  progrcas  of  the  coustrut^lion 
of  tho  observatory  itself.  To  this  fact  we 
alluded  al  ]j»ge  377  of  the  current  volume  of 
Science,  stnUng  as  well  the  vi>r^~  rcKRonahlo 
grounds  for  the  belief  that  \hv  plans  of  tlio 
Licit  triislc«8,  iu  so  far  »s  tlivy  pertain  to  tlic 
constmction  of  tb*  great  1closco|»  and  the  con- 
joined ol)8tTvnt«ry.  will  ho  coniplcli'ly  ese- 
culed  at  the  close  of  the  year  I8S7.  With  its 
un|)arnllcled  instrumental  cquipmi-nl,  and  on 
uiiuriual  codtiwmeal  for  the  prosecution  of 
astroiioniionl  resonrch ;  tocntod  where  the  Bk^- 
bi  doudlcRs  most  of  the  year,  and  at  such  an 
elevation  aa  to  be  above  llic  clouds  a  great 
part  of  tbe  remainder :  and  siUiiitc  in  a  ivgiuo, 
too,  where  the  steadiueea  of  tho  Air  i>eriuils 
astronorniciil  meaaun-uiont  of  tbe  hif^hest  pro- 
ciston  to  prooeeii  uoinlerrtiptiKlIy  Uuonghoiit 
tli«  enlire  night  for  ruontha  at  a  time.  —  the  LIdt 
observatory  is  destined,  under  piinlent  mnnage- 
ment.  to  take  its  pUoe  nl  onco  in  tho  foreraost 
rank  :  and,  aittiough  it  is  the  first  estalilished 
Diountain  observatory,  it  mJiy  well  expect  lo 
liold  its  own  in  the  emulation  of  similar  la- 
stilulions  whiub  may  suhecquently  be  inau- 
gurated al  grfiatcr  elevations. 


LETTEHS   TO   THE  BDtTOH. 

iBTftfr'a  nu'iw  1*  in  alt  cam  rr^uina  at  pruv'  V  ifwl  JilU^ 
A  Qcw  atajidiud  a«U. 

SiltCK  Octvbcr  loct  1  bnto  mjulc  *ome  vxptrltaatU 
on  thu  zii)c-«lkall-rap[>i^r  nxidu  mU  wilh  a  view  tv 
ili!t«riiilii«  llie  [intcticwbiliiy  iif  miRiii  iniMlJfionli'm  of  it. 

Tlie  r^ii'L  Lliat  eupiwr  ajid  Iniii,  xml  [icrhaps  Hornp 
Mh^T  mi*tula,  distolVL-  In  p'ltauiuin)  |tir  ••ididm)  bj** 
drnle  nliori  itMvl  ui  catliuili^s,  suf;grntril  to  tiir  the 
po-»il)iliiy  tb^t  lli«  firriiat i<jii  i;f  i}i«  slkiilitic  cupnvic 
infffht  occur  nt  a  infinite  and  prAcilcJiliy  cMiiv«ii|«til 
illfri'ri'iii.-n  (if  polmitinl  betw«e»  lli«  «lW-Lr<>d<ia  Im- 
itiKnird  111  lhi>  alkallh)*  bsLh.  An  a  niHt'er  of  (kl-i.  I 
find  thai  a  c<;li  mixiiitcd  wllb  amaltiHiiiitU-d  Eltin, 
|M>tUBic  byilratt:,  and  tnctatlic  copper,  k1^«'>  wIil-ii 
churg^  uiillt  »  blue  color  Appear*,  »  dL'flvcliuii  ui 
a  Itiindreil  and  sevcnl)'  dlvlilons  on  Ute  ii<:ali-  i,t  n 
Tliom|>snn  ^alvnimnicler;  Lite  Danletl.  niouiii<-il  with 
tBtura[rd  line  sulphnle  and  co|i))«r  mlpbaie,  ffiviM 
a  hundred  and  1iUj-*i^  itltlAJons.  Tlie  eiiii--a[k>Ii- 
coppcr  cell  it  joined  bj  a  double  kcyio  cbar^int-.rWI* 
a.iid  to  tills  gitlvanotRel«r,  ■  nuintanM  of  "^vr  nine 
thoiuaiid  uhms  being  Included  la  thn  elrcuil  ut  Uie 
Salter. 

The  proper  shunt  b.  of  courae,  emplo^Ml.  TliU 
dcfluciL'U  at  a  biindred  aiid  wvenijr  divlabiaa 
KcvtnR  to  \>v  invuriitble,  m)i)  tlio  c«II  experimented 
upon  promtitti  Co  bn  a  ilcsirablo  pnulieal  »l«>idnr<i  of 
cii'flniniotivt'  f'lrcit.  Iu  i'Xc'i?11bhoo  apiwars  to  con- 
tlol  ill  the  fju't  Di.M  till-  cupntw  pmdnrad  lireuk*  up 
Itufore  ll  itSffiisea  lu  tlit^  niniklRiiiiiiilerl  t\ac,  depoitt- 
itig  uxlde  o(  i'ojiper.  which  ni^ilScn.  'rb<r  tine  \y  sus- 
ptMkded  about  an  lucb  ahuvu  tbe  cupper, —  which  la  a 
spiral  ribbon,  sxpmlngabout  two  square  fti't  uf  mr- 
fur". —  mill  the  resistance  It  ten  than  an  ohm.  I 
hwn  iigrd  ft  t«n-pi*r-ceiit  solution  of  'dcpnraml' 
Iioia-uiic  h^'lraic.  After  nome  iriola,  It  bt  fuund  that 
tbe  sbifliriK  vt  tbe  cdl  fruin  lli«  charging  ouurva 
to  the  gali'itiii>mtior  circuit  may  Ihi  duitn  Ivisurely, 
IU  Uip  eli'ciroiiiiiiUe  foreo  ilm-a  nut  *vein  in  licglii  to 
fnll  oil  for  some  nihiiites,  Furtlier  lestiiiitof  'Ik' i>fr««t 
of  ■;liAn;zi-s  of  LL'Ripentiurc.  suviigilt  ol  inloimn.  mic:. 
Is  iu  pri>srcM.  Thus  far,  the  teiii|)eraiutie  of  tin-  cell 
Uiui  bern  allowed  to  vanr  very  htlle.  nut  enough  lo 
affect  the  readhi^*.  1  uni^r  thin  nrahnilnar;  iioie  as 
c(  poMlblu  Intvn-nt  In  voiir  rvoiivn.  TliU  lyp«  uf 
eeh  would  be  admirnbly  jtiUpled  lo  furnish  any  de- 
sired multiple  ijf  lla  elect rciinotive  hTce. 

F.  C.  Tax  Dvc«. 

!tui8»M  ooilaRa,  X«ir  Bruntwkk,  N  J. 

Jua«  IS. 

Real  and  Imaglnaiy  Ameiicanlama. 

Your  corre^KMiileat,  wlivie  iduitity  It  pnrbaps 
w-nreely  concealed  by  Inltialt,  is  •)uit«  right  in  saylns 
(.Scteam.  June  5.  IftS.J,  p.  iH]  iliat  tlm  (uyuliar  uas 
of  'Kef  III  Sir  tVllll.-itn  Tbomioir!!  lei^iun-  i^  not  an 
Aiunricantini.  But  be  Is  not  equitlly  convct  lu  bit 
reiuarki  c^ncciiiliLg 'would  '  and  'should.'  It  It  trus 
thst  ipcakrivi  in  the  wisl  ol  thU  counlry  ure  appar- 
«iitlr  unable  to  u>e  Dieae  word*  sa  tl>e>  aiv  used  t^ 
writers  ut  cUs«leal  Kii^lioli,  <)ut  ihr  mix?  lieculUrKy 
Is  one  of  till-'  mtifl  niatkeU  olmraficni  of  ihi>  Kngllsb 
of  SiutUnd,  as  ntiuwn  hi  the  curn-nl  biirli^ujnp  uf  it: 
'  1  will  b':  droniied.  and  uubtxlv  sliallsare  uic'  Tlie 
conrusioii  may  bn  n>vliini;  Riiglaiid,  a«  jrour  oarrv- 
|iji()ii<lent  n-iiiarkE.  but  not  from  Amertc*.  Sir  W. 
Thoniion  liHs  not  *  caiijcht  the  prevalent  epldmk:' 
It  was  doublleu  bora  and  bred  in  Iiim. 
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TUB  GINKVO-riiEE. 

As  event  of  coiiHiHei-:ilile  intereitt  to  hoUmsls 
hns  Jiutt  ocpnrrcd  nt  Wnshingtoii  in  the  flower- 
Enf;.  for  ibti  first  time,  or  tno  vf  the  ginkgo-trMl 
ia  tile  v.  S,  botanic  gank-n. 

I  n  luixsing  tlie  grouiKla  on  Sutiirtlay  e\icoing. 
Mu.v  6.  niter  the  g«te«  were  clo^ot),  my  att«n- 
tiun  wLut  iiT.lrni.-tMl  to  a  tt«e  stAndiiig  Just  inside 
the  enclosure,  wbieli.  tboiigh  m  jret  ncarlj 
leafless,  wtis  loaded  nitb  staroinntc  amcnts 
borne  hi  berminal  clusters  on  verr  short  liranch- 
lets  all  along  [be  briincbe«,  even  down  to  the 
baae  of  iho  larger  ramificfltlons.  A  glniioe 
showed  LhatUwaaagiultso,  tliougii  I  had  ncixr 
•een  one  in  flower  before  ;  .ind.  after  t!K»inining 
it  euOleieiitly.  I  went  awny.  and  wa«  ohiijred  to 
wait  until  Monday  mominK  beforv  I  (.■ould 
notify  tlie  aiiperintendeut.  Mr,  W,  R.  Smith, 
und  inatiUite  a  aearcli  for  ojtllcr  truen  in  tbv 
Biiniv  oondiliou. 

[*rc»uining  that,  as  ia  usually  Uic  ca»e  in 
piitilic  gnrdens  and  parks,  uU  thu  trveii  in  the 
<!ily  woul'l  also  be  malea,  so  that  no  opjjorta- 
itily  would  exist  for  witnessing  tbe  fhilting  of 
this  tteL'.  I  wan  most  agit-L'ttbly  disappoiiited 
when  I  learned  that  Mr.  A.  L.  Schott  had 
found  anoUier  tree  in  flower  in  tbe  aame  en- 
oloKure.  aud  thai  this  tree  wa8  n  female.  I 
tlieretijion  osrofiilly  ini4|)eelcd  Ijoth  thtaw  trecB, 
aud  found  that  antbesia  was  ao  nearly  H,^-nchro• 
QOii«  in  th«  two  sexp'Ji  that  I  was  abit  on  the  2th 
to  pronounce  tlK'in  ivady  for  fertilization.  Hut 
«8  ihcy  Bland  eooic  sevt-nty-Dw  yards  a|>urt, 
with  the  supcrintcndctit's  hoiue  and  other  ob- 
etacles  between  them,  it  was  evident  that  tliis 
coald  aol  take  place  unaided  ;  and  accordingly, 
with  thi:  hearty  eo-operation  of  Mr.  Smith,  the 
worii  of  artiliinat  pollinizalion  was  iiiHlL>naken. 
This  has  been  repeated  several  tiuicfi  at  dilfer- 
cnl  hours  of  the  day,  and  so  thoroughly  per- 
forinod  that  it  is  hoped  tlie  result  will  he 
siiccesafui.'  and  that  ftniit  will  he  bonie  this 
aett.ioii. 

The  so-called  Japanese  ginkgo,*  or  maiden- 
hair tifo  (Ginkgo  hllofia,  I.inn. ;  Salisbnria 
adianti folia,  Smith).  Is  one  of  the  most  iutcrc-st- 
ing  treea  that  have  been  introduced  into  the 
latidecape  planlalions  of  Europe  and  America. 
Although  poasussiog  deciduous  foliage  and 
famed  green  leu^-ea.  It  ucvcrthelesB  belongs  to 

■  ETldenc*  to  aliunduit  (Jims  I>1  Uiat  ■nlllcUl  polUnluDon 
<r*»  •DMaufal. 

■  ThF  orlbocnphr  o'  ll"*  *«rd  fm  ool  wiUcd.  Unfit 
{HandMB  planuram,  Halnla*,  p.  ■»)  irMW  g**^"-  "  did 
»in>.  •pnrasAty,  K»nnt>''^'  Mtr*  Um  (Ainv«i^ui.  rivilc. 
1111' , Mi^ u ■iniMJnltia aliica har» doiw.nid ik> itill :  but  D«ir- 
ij  kll  Itxlninipbtr*  rvT«rw  (h*  einwnariU, fu>4  •rlla  flHpt», 
Vtuullv  vlltiuiii mplMiallOii-  l,illr*aloiMi,iifallltt*TtCOTiaillM. 
tjlif  bqth  •(wiling*.  In  lb*  aupplvnaal  (<•  Wshatar'i  dlctlMkuy 
IW  wor4  1<  Mid  W  ritniry  •dlnT.avlt.  aii>l  It  mrmia  mm  Ihal 
Ills  ciymolu^  aught  tw  •Mamnln*  thaonlio(nipfcy. 


the  Conifenie.  though  ita  uf11nltifl«  witli  tba 
rest  of  that  family  are  anomaloas.  being  closeat 
with  the  >'ew  tribe.  An  examination  of  its 
leaves  shows  them  to  be  wholly  nnUko  those  of 
■nj*  other  phenogaroous  plant  Th*y  are  del- 
toid in  outline,  and  the  fine  nerves  Uiat  run 
from  ihi*  narrow  base  to  the  broad  apex  fork 
several  times  in  Uicir  course,  »fl<»r  the  mnniier 
of  feme.  In  fact,  a  jon^ffo  Ifaf  very  closely 
resembles  a  much  enlarged  and  thickened  [lin- 
nule  of  the  inaiden-iiair  fern  ( AdinDliim).  —  a 
re«cinbhu)ci:  which  not  only  aiig^<.-sb;d  to  Smith 
the  specific  name  adiantifoliu.  but  haa  c:iu»ed 
the  treu  to  be  iJOjMilarly  called  in  some  locali- 
ties tbe  inaiden-haur  tree. 

A  sUKly  of  the  paleontological  history  of 
this  remarkabli^  plant  reveals  tbe  fact  that  it  ia 
ao  archaic  form,  aitd  tbe  sole  survivor  of  an 
otherwise  extinct  type  of  vegetatioii.wbich  had 
niiinerotis  representatives  in  tbe  remote  giH>* 
logic  past.  The  Salisburia  adiaotoides  of  Un- 
ger,  found  in  tbo  up|)er  mioconc  of  Si>negal, 
Ib  not  essentially  different  from  the  living  sjie- 
cica ;  and  Professor  Heer  dete<^d  it  again  in 
the  mioccnc  slmta  of  (.iivcntand.  In  l>f^l  I 
was  so  fortunate  as  to  ubiaio  from  Laramie 
strata  at  Point  of  lioeks  Statioti,  Wyoming 
Territory,  a  form  which,  except  for  its  suiallur 
loavea,  nppeuns  lo  bu  tdualicail  with  the  living 
one :  and  in  188.^  1  found  In  Fort  Union  strata, 
on  tlw  lower  Yellowstone,  a  slightly  ditfereot 
form,  with  larger  leaves,  showing  no  lob«6. 
proving  that  the  present  living  form  bos  come 
down  lo  us,  almost  unohangwi,  from  a  period 
as  remote  at  least  aa  the  creLiceous  age.  Kut 
other  and  distinct  forms  are  found  in  the  cre- 
taceous, and  Mill  others,  showing  greater  and 
greater  divergence,  as  far  back  as  the  Jurassic  ; 
tlioiie  of  the  oolite  bearing  clear  evidences  of 
having  heoa  derived  fKim  a  ^eriea  of  still  older, 
dLgitatc-leuvv<i  forms  (Jeanpuulia,  Baieru.  etc.) 
whose  relationship  with  tlie  ginkgo  was  not 
Huapected  until  these  intermediate  ones  had 
been  brought  to  light  by  llecr  fi-om  the  meao- 
a>ic  rocks  of  Spitxiiergeti  and  Siberia.  Id 
fact,  until  recently  these  earlier  Jurassic  forms, 
which  had  been  long  well  known,  were  from 
their  nen-ation  refciTed  to  the  family  of  ferns  ; 
ag,  indeed,  a  fossil  leaf  of  the  ginkgo  would 
probably  be  now,  if  the  lix-ing  plant  were  un- 
known. 

Hut  ei-en  this  ia  not  all.  By  another  series 
of  far  more  aneienf  forms  (Tricliopitys,  Payg- 
mophylhim.  Noeggcrathia),  this  pcraiatent 
type  may  be  tracctl  slill  farther  back,  even 
across  the  boundan'  between  meiiozoic  and 
paleozoic  time,  aatil,  in  the  great  carboniferous 
flora.  It  haa  been  connected,  almost  wicboul 
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(lUGstion.  irith  the  abiiiiJuat  nud  so  lODg  euig- 
matic  Conlaitea.  ThiB  imcient  (ilanl  w»8  for- 
merly regarded  as  the  roreninner  of  Uiu  family 
of  cj-cads ;  but  now,  iu  the  ligbt  of  llieae  dis- 
cDVtfiee,  it  U  almost  iiiiiveruiUy  regarded  as 
oonlferoua.  It  was  ouo  of  the  earllcat  types  of 
laod  TegetAlloQ  to  appear  od  the  globe,  running 
tkr  back  into  l)«Tonian,  and  eren  into  Silurian 
time. 
'  The  figures   of  th«   acoompaoylDg    plate, 


r«markal>l«  mu)n«r  the  almond -Bbaped   aula 
borne  hy  the  present  maideQ-hair  iree. 

Though  tlieae  oartxtniferoua  pLanta  were  at 
first  commonly  r«ganled  ae  oyoadaoeoua,  bUU 
the  long,  ritibon-likc  leaves  of  certain  oordait«ao 
rorms  (roa-Cordailesof  GraDd*Kury>  led  wm* 
enUDCnt  authors,  iooluding  tha  lato  Profosaor 
GOppcrL,  tu  cooHider  them  monooo^ledoooia, 
ami  the  precuraore  of  ottr  lillea.  reeds,  grawift 
and  oIbo  of  the  pahna.    Bat  ovod  Uimo  iiUa> 


rartmui  or  rna  tmtia  atsxM. 


BaU>}.8dilnp.:cwVi[dtonnw>BDKlan<l.  ».OIi>ao|ili;ltuinanMFil,  Bapcn*:  l>rtn1uT>.  lltrauTi.  I  nklan  rJrauiisulUI  MOa- 
rtWlW  (Priai).n«*r;  rhMtl?,  B*r"«Ui-  A-  UlA«i>  Slblrltv.  ni*r-  OollU.  KUbcrlk  irnloMst  by  1I«#J,  r,.  U|>kM  ^tllllwt 
ArDivii.],IlHT:ooltw,Cap*BiibiMnu,Bpll>bnv«i'  '■Ol&kioLirMDianBla.a.ap-.  IacwiiIp,  isaaiot  lt»clw,Wveiiii»KT«rTflMV. 
i.  Qlnksa  (6aUii>nrte>  ^mmol^M,  Vngtt  •■  Ton  rnjon  bad*,  lover  VcIlowMon*.  U.  Otn^o  iBanitanii  •amaoii—,  Vim»r: 
nl«orit(, Oramlwia.    10.  Olnlvs  bllabi,  t~    Itilog.  Wulilnpvti,  D^,    All  tboAgunaantvdaetdwe^nif. 


kiodty  drawn  for  me  by  Eneijin  Everett  Uay- 
dvQ,  U.  S.  nar^',  have  be«u  aclected  with  a 
view  to  iB list  rating  llie  phjiojfeiiy  of  the 
gGOtLB  Ginkgo:  and  they  are  uuiiiIjctmI.  and 
as  nearly  as  practicable  arranged  upon  the 
plate,  ill  the  order  of  supposed  developtneiit, 
(Vom  the  irui-  Coixlaites  to  tlie  living  Ginkgo 
btloha;  this  being  also,  ae  will  be  obecrvcd, 
substantially  the  chronological  order  of  their 
appearance. 

The  broad  Icares  of  soid«  species  of  t'ordai- 
tes,  though  more  or  le»fi  clongattHl  ur  cllipUoiI 
Id  shape,  poaseHS  a  ncn,-ntion  atrikingly  similar 
to  that  of  the  later  ginkgo-like  forms ;  while 
the  familiar  IViiila  so  abundant  in  the  coal- 
measures,  awl  which  ar«  now  known  to  be 
those  of  Cordaitefi.  resemble  in   iin   equally 


tftk«a  have  not  been  without  thtlr  uaw..  It  it 
thti  iMiculiui'ity  orsciciiQc  that  in  its  vorj*  errors 
knowledge  is  «3:teniiQ<l.  The  theory  thnt  Cop- 
daites  was  eyciidaceoua  waa  not  wholly  ntae; 
the  BUggerttion  ttial  it  migbt  b«  munucotyledo* 
uoiiK  (xintnitittl  n  '  aoiil  of  tnich  ; '  and  the  praa- 
ent  opiuiun  ibn.L  il  waB  coniferouB  is.  I  vvnttirt 
to  aaeert.  not  wholly  true.  Th«  truth  lies  in 
tlie  midnt  of  nil  tliese  opinions,  h  seems  to  b« 
this ;  there  w«i-e  no  true  paloozoic  CyeadaoeM. 
monocotyledons,  nor  Couifcrac;  but  Cordait«a 
was  the  prototype  of  thi>m  alt.  It  was  in  the 
Trias,  wliose  floin  is  unfortunatolj'  the  least 
known  of  nil  the  I'ormntions  lo  pad  Uni«,  that 
all  tJtcsv  dcUnite  tyiiea  of  vegrlAtion  were  dif- 
ferentiated from  this  t-omprehensive  ty|w>.  — 
the  Cycndnceac  througli  UtdrMnoroirtetTgiuina 
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aod  Pleropbytlutns ;  tfae  monocotyledons  throngh 
th(.-ir  Actliophylluras  and  Yiiccites;  and  the 
ConiTt-rav  tlirutigli  tli«ir  Albcrtios,  Walchia*. 
and  Voltzias  ;  while  tlie  k-ss  modlfiod  aiiocatral 
type,  which  iiegati  even  in  tlic  I'cnnian  to  as- 
Bume  a  dUUnct  Sallsburian  aspect  in  the  genns 

•  GEnbgopbyllQa}.  bus  come  down  to  tis,  as 
already  d«Mribed,  througb  the  several  sacoe*- 
8tve  modiflcationa  which  culminated  early  in 
the  tortlnrj-  in  tJiC  modern  form.     This  general 

■  fonn  was  •omowbaC  varied,  widely  dislrihiiUrd, 
and  quite  abundant  in  mio<;ua<;  time ;  but  it  in 
now  reduced  to  a  single  (>p«c'ies,  which  waa 
probably  rcttricted  to  ttie  warmer  or  more 

IL-a«t«m  difttricLnuf  the  Chioeae  empire  before 
it  was  trunsfvrred  by  bamao  tigmcy.  and  ac- 
climBted  in  Japan,  to  which  muntry  it  U  now 
jiupularly  credited.  Hut  il  '\k  said  that  there 
IB  now  no  part  of  tbe  world   in  whicli   it  is 

Ironnd  in  a  strictiy  wild  atat«.  being  oooRned, 
«!ven  in  China,  to  the  near  vidnilv  of  temples 
and  human  habitations. 
This  intoreating  tree  has  for  mnny  years  been 
cullivotcd  on  the  ooalincot  of  l^'iropo,  where  it 
thrives  ns  far  north  m  C'opvnbugvn,  but  only 
tram  frnely  in  the  more  southern  districts, 
notably  in  the  botanic  gurdeti  at  -MoolpoUier, 
Franc*,  wlierc  it  boa  been  v^chaustively  fttiidied 
by  iVofoasor  Charles  MurLins  nud  the  Marquia 

ISnporta.  In  tiie  tnited  Slates  there  are  now 
man}-  line  lr^« ;  but  lliey  rarely  flower,  and, 
when  they  do  so.  tliv  »exes  are  seldom  tc^ther, 
so  that  fhiit  canuoi  ba  |ifoduoed.  Tlwt  only  ex- 
ception to  this  known  to  mc,  or  to  any  of  whom 
I  have  Inqalrcd,  la  the  cam  of  a  {lair  of  these 
trees  in  the  grounds  adjacent  to  iho  Univeraity 
of  Kentucky  at  Frankfort,  which  are  in  sucli 
close  proximity  to  eacli  other  that  fertilisation 
regularly  takes  place,  and  fruit  is  borne. 

It  is  owing  to  these  circiirastaaces  that  such 
special  interest  utlacbes  to  the  coincident 
dowering  this  wosuu.  for  tbe  drtl  time,  of  the 
pAir  of  maiden-hair  trees  in  Ifau  butanie  garden 
ui  Wattbingtoni  itnd  tlie  rare  opporLunity.  sboutd 
it  be  ntTonled.  of  wkn^tising  all  the  st«|>8  in 
the  reproduftive  process  of  this  historic  type 
of  vegetable  life,  will  be  appreciate)  bj'  both 
botanists  and  vegetable  paleonlologista. 

LBBTBn  F.  Ward. 


TUB  SEW  CROTON  AQUEDUCT. 

'The  necessity  for  an  addition  to  the  present 
Boppty  of  water  of  New  York  has  Iwen  felt 
for  many  years,  and  the  present  C'roton  aque- 
duct, tiiiislic^i  in  1H42,  has  bc(t>me  entirely 
inadequate  to  meet  the  present  recjuiremenis 


of  tbe  city.  Never  was  the  iu«d  of  an  addi- 
tional supply  Ijetter  illD&trat«d  than  in  1680, 
when  the  authorities  in  charge  stat«d.  at  tbe 
end  of  a  prolonged  drought,  that  there  was 
only  fifteen  days*  eupjtly  at  hand.  Timely 
rains  oocarred  shortly  afterwards,  and  replen* 
isbed  the  water-souroes. 

Since  1875,  when  two  projects  were  pre- 
sented for  an  additional  water-supply,  numer- 
ous sur\'eys  were  made,  extending  in  eeverftl 
instances  beyond  the  linuts  of  tho  pres&at 
collecting-graunds ;  and  in  the  beginning  ol 
1)$83  a  committee  of  eitUens.  appointed  by 
the  mayor  at  the  request  of  the  senate,  pre- 
seated  to  tbe  legislature  a  report  recommend- 
ing that  provision  be  matle  for  the  ultimate 
storage  of  all  tbe  water  from  the  Croton  basin, 
and  lor  the  immediate  conatructioo  of  a  new 
aqueduct. 

Ttiis  scheme  is  now  being  carried  oat  hy  a 
commission  created  by  tbe  legislature  (May. 
ir^i^S),  and  composed  of  the  mayor,  oomptrol- 
ler,  and  oommisswner  of  public  works,  and  of 
three  dtiEeas  al  large. 

The  svailnble  watcrHbcd  of  Crotoo  Rivef 
covers  now  3S8,J<2  square  miles.  Its  waters 
are  at  present  collected  in  several  stonige- 
ri'4er\'oins,  the  lowest  of  which  (C'roton  Lake) 
acts  also  as  a  settling-basin,  from  which  Ibe 
present  aqueduct  Htsrts,  and  extemls  as  Ar  u 
the  main  distributing  reservoir  in  CentnU  Fade. 
Owing  to  tbe  limited  capacity  of  the  pnseat 
storage-reservoirs  and  of  the  a<iucduct,  a  very 
large  proportion  of  the  flow  of  the  river  h 
unavoidably  wasted  over  Croton  dam. 

The  present  scheme  consists  in  building 
reservoirs  capacious  enough  to  impound  the 
coploutt  spring  flows,  and  in  oonstructii^  a 
larger  aquediic-l.  through  which  the  necessary 
allownnce  of  water  can  be  drawn  all  the  year 
rouud  from  the  nvn  n:-ser\oirs.  It  is  conse- 
quently, in  a  general  way,  on  a  larger  scale,  a 
duplicate  of  tbe  present  syalem  ;  but  tbe  very 
t^iTftle  on  which  the  work  is  to  be  built  gi\'ee 
rise  (IIS  mny  be  understood  fmin  ih«  short 
duscrip^ion  which  follows)  to  many  interesting 
and  difHcult  engineering  problems. 

It  U  estimated,  that,  in  the  dr\-c«t  years,  the 
Croton  watershed  can  furnish  a  daily  supply 
of  250.000.000  gallons,  equivalent  to  100  gal- 
lons per  head  per  day  ibr  a  impnlation  of  two 
million  and  a  lislf  souls,  or  to  r-'i  gallons  per 
bend  for  a  population  of  tbrcc  and  one-third 
millions. 

In  order  to  store  ibe  large  amount  of  water 
necessary  to  provide  tfats  large  daily  supply 
during  the  dr>'cr  months,  it  haii  liecu  foiiwl 
advisable  to  i)fx)vi<le.  at  first,  one  reservoir  of 
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Tcny  lai;g;e  cupiiclty,  piflceil  low  cnougli  in  the 
Crotou  vnllpy  to  iu{.Ti>a^  lu  SG\.'*2  sqiisro 
tnilcfl  th«  availaMe  men  of  the  watei-slieU  of 
(!roton  River.  Tliitt  lA-sorvoir  In  lo  liiive  n 
cftjincitv  ol"  ii.-iiiO.rjdO.OuO  •fslloiiK.  —  a  liody  of 
wAU-r  whJcb  woaUl  cov«r  !I,4U0  acres  ten  Teet 
(lenji. 

Tlic  (lam  which  U  to  form  tlii«  rcBpn"ofr  (the 
t^iinkfjr-tmigo  tlain),  17^  Poet  hiph  ahovo  the 
h«<l  of  tht;  liver,  is  to  lie  iiuiil  of  soUfl  ma- 
snnn',  snd  the  water  hchinrf  it  is  to  lie  171 
fpot  dcop-  Ar  the  foiiivlntioiiH  of  the  dam 
miiiit  t)c  i*x(ciiO(.'(l  tu  ilic  bod-iocls.  i>  distunes 
of  iicsilv  ! 00  feet  below  the  bod  of  the  sLrearo. 
thp  t<iliil  lii'ight  of  the  inanonrv  Htriiclure  will 
voiisequeiitly  be  nut  far  from  300  fe^t  for  a 
lengtJi  of  400  feel  iii  (be  cle<^|jer  i>ortioii  of 
tbp  valley.  On  botli  ^ijes  of  ihis  deejier  ytor- 
tion  thv  i-ork -bottom  lisos  gi'3iciuali.v<  aitd  th« 
loml  length  nf  llic  <lnm  is  lo  bo  about  1,300 
fuel. 

'ITie  hci^iil  racntiotwil  for  a  rniwoniy  dam 
{b  iiniti-e<-p<lpiite<:l ;  nnd  Ihc  i«lmins  wliieli  will 
be  trHUKRiilLeil  to  thi>  base  of  the  htnietiire 
bj  the  combined  notion  of  itK  own  n-ci^ht  and 
of  the  watftr-prcasure  arc  such  us  Co  reqiiiris  lu 
the  design  a  depnrline  from  the  luetbods  used 
and  rcf^otnmt'iidt'd  l>v  the  ongiiieeiiny  author- 
ilies  who  havu  studied  the  f|ue^tioit'  of  high 
masoitry  dnins  of  lesser  itingiiitiide.  The 
width  (if  the  dain  at  lu  >)««*,  although  iiot 
ftiUy  decided  upon,  is  to  be  more  than  200 
feci. 

The  qneslioH  of  providing  an  overflow  to 
liberat'O  the  sorttliio  u-uter  wlikh  mnHt  he 
wastetl  over  thp  dnin  is  happily  and  c-fronomi- 
cfllly  solved  by  iiatniv.  which  has  pravided 
in  the  imnu'dlalo  vicinity  a.  depression  in  the 
rock-fonnatioD,  of  the  n-qtiired  elevation  and 
form  for  the  Mife  di.spoaal  of  the  frcsheta. 

Tlie  new  aqueduct  stnila  from  a  jioint  near 
Ihc  present  CroLoit  diim.  and  follows  a  general 
AonlherW  diivcttoti  towiirda  tbe  city,  to  ISfitJi 
Street,  wilh  a  teiiytti  of  nearly  thiity-oue  miles. 
Forlbe  K-maiiniig  distance,  from  ISSth  Street 
to  tbe  ix'scrvoir  In  t'oiilrnl  I'ark  (two  and  one- 
thinl  miles),  tbe  water  is  to  be  conveyed  in 
pipes.  ilai-loiK  lliver  i«  crossed  by  mvnv»  of 
so  inverted  siphon  150  feet  belovr  the  water 
aurfnee. 

Wilh  tbe  cxeeplion  of  three  points  where  it 
comes  to  the  aiiilace  of  the  :;roiiiid  for  ahorl 
dlatAneea.  the  arjttediiet !«  to  be  wholly  iu  tun- 
nel ;  and  f\-oni  the  indications  fiirniabed  by  the 
to]K)grapbical  cbaraclcr  of  Ihe  country,  nod 
by  numcroua  borings  made  with  the  diamond 
drill,  it  iH  probable  that  the  oxeavatiou  la  to 
be,  almost  for  the  whole  length  of  the  aqueduct, 


in  solid  rock.     It  is  expected  tli.at  n  large  tm- 

portion  of  tbe  tnnncl  exeavation  i«  in  Ih'  llnH 
wilh  mfti^onry  ;  but,  wbewver  ilic  chnractrr  of 
tbe  rock  is  such  that  tl  eun  rt-main  oX|>om<I 
witbotil  dutiin^r  of  falls,  the  inn^onrv  i»  to  be 
di9|)eDsed  nitb.  If  the  line  of  work  bad  beca 
8o  lfK-!iii"r|  «*i  to  allow  of  the  ctoustruL'tion  of 
tbe  aqitediiet  in  open  trenebcs  of  tnodcrale 
depth,  it  woidd  have  been  much  longer.  fwinE 
to  the  nocea&ity  of  following  tbe  eontutn-s  of 
the  land  ;  and  It  would  have  [la^aod  alon^  tbr 
east  bIioiv  of  Hudson  Kivcr,  tbroiiieU  tbivklr 
settled  eoiniiitinitica.  where  the  lanii-ijniuiige« 
would  have  been  much  higher.  The  tiiiind 
presents  nlso  the  important  advnntage  of  bvine 
aliuust  wholly  eufe  from  ihe  altacka  nt  a  mnii 
or  of  !i  iiiililary  foe. 

From  Croton  dam  to  a  ^loint  ROiith  of  ami 
near  the  boundary  of  the  cities  of  Vonken 
bimI  New  Yorlc.  tbe  nqiiednct  bn4  a  iimxlniuta 
flowitijz  capacity  of  ai'0,000.000  gallons  per 
day:  It  Is  liJ.GVcel  high  and  13. (i  fivt  wide: 
and  itfl  Bectinn  is  that  of  a  Bemiuireiilar  arch. 
siipjiortRil  on  slightly  concave  aides,  tlic  bottOtD 
li<-ing  formed  by  a  ftnt  inverted  nreb. 

At  the  iK>int  just  mentioned,  where  ii  is  ex- 
I»cte<1  that  a  largu  distributing  reaervoir  ia  to 
be  hiaitt  to  sttpply  the  annexed  district,  and 
where  coiiseqiiently  n  jiorlioii  of  the  supply 
is  to  be  diverted,  the  ttowin}!  cajMirilv  of  the 
s<|ueduct  is  reduced  to  3.'>0,i)OO.noogni)ou3  per 
day,  and  its  form  is  circular,  with  a  diameter 
of  twelvi.'  feet  three  irifbes. 

This  pftit  of  (be  aqueduct,  over  six  and  a 
half  miIo>«  in  length,  including  the  inverted 
aiplion  under  Harlem  Kiver.  tA  to  be  beavily 
lilted  with  masonry:  and,  owing  to  Uie  iRsuf- 
llcient  eliM-atioa  of  the  land.  It  is  dcpre«»eil  to 
B  considerable  depth,  presenlinj:  tbe  peculiar, 
nnd  to  a  ccriain  extent  exiwriraentnl.  feulun< 
of  a  miiBonry  channel  built  in  solid  rock,  and 
subject  to  a  considerable  inlenial  watcr-prvs-t- 
iire.  lis  proioiype.  the  tuunel  under  Dor- 
chester Bay.  which  conveys  the  sewage  of 
Boston  to  Moon  Island,  has  been  in  succesarul 
operation  for  moiv  than  a  year,  but  uudar 
somewhat  ■lilfei'viil  conditions  of  location,  aise, 
and  pressures. 

For  the  purposes  of  constnictioD  tuid  of 
future  maintenance  of  the  aqnedtiet.  tJiirty- 
two  shafts  are  provided,  of  \-nriou8  depths,  the 
great<-st  being  3o0  feet.  Twenty-four  ahialU 
are  under  construction,  twelve  of  which  are 
alrpndy  completed,  or  nearly  so. 

Six  extensive  gute-ehaml>cr»  are  to  be  coa< 
structcd.  in  connection  with  the  aqueduct,  for 
the  puqiose  of  emptying  it  when  npe««san', 
and  of  regulating  Ibe'  flow  of  water  fkt>m  the 
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atorage-rcwrvoir  into  the  oit.r.  One  of  them. 
at  the  head  of  the  nfjiieduot,  nc.ir  Crotoiidain. 
■3  to  b«  of  unuBDfU  size,  ftnd  is  to  b«  coo- 
stnictcd  to  sup[x>rt  a  maximtim  prcMUre  of 
G5  feet  of  water. 

The  aqueduct  from  Croton  dnm  to  Ilnrlcm 
River  ia  now  under  coutract  to  the  amount 
of  $11,900,000.  The  i-est  of  the  work  is  to 
be  commenced  abortlv.        A.  Ftelet,  C.£. 


MEASURING  THE  CUBIC  CAPACITY  OF 
SKULLS.i 

In  referring  to  tlio  appHcaLlon  nf  oompcwltA  pho- 
togriplny  Ui  craniologlcal  aliiillea,  Dr.  Billin^a  ^a- 
Berlbei!  the  meMiods  i-iuplor«<l  ttt  llie 
trmy  tnedlcAl  nuaeuin  in  the.  prt)|>arn- 
Uon  of  such  cfimposUes.  Tlioy  aremmile 
directly  from  tb«  skulls,  Kiid  iiul  by  coiu- 
binlog  Hparau  (iktiin;*  of  iii'livlihiBl 
craaia.  Tine  skiillii  nn;  iwljiuinl  In  siic- 
ceuiim  on  the  obj«ri->iaii(t.  In  iiicb  a 
inannpr  that  the  liorlzoiiial  daiuiu-pLitDO 
adupt«it  by  Geniinn  cnuiiiilugUlii.  ami 
the  aubriRiinl  and  muxiTiiutii  occipital 
point*  (or  ilio  ■nprA-atiriciilnr  poliila  In 
profile  Mp'JsiLr«>),  bIirII  coincide;  ttiU 
beiuB  clltcicd  by  movable  frnnm  on 
which  nre  sirclclitd  a  mtIfs  of  YcrLlcal 
and  hoTlwiniiil  threadi.  II  l»  very  d»> 
slrable  [hat  hunk*  iiiiifnrtn  »cnle  for  l\tr 
preparation  iff  such  photographs  Hhould 
bo  agiwd  upon  by  cmiilologlBts  before 
the  preparation  of  txtrnded  Btrita  Is 
undertaki^n,  ami  ontvliaK  of  thn  imciinil 
tixK  i»  sugsettod  for  ihit  purpose. 

Th«eo  composite  pljutOKrapbs  shoulil 
be  atmll<^J  in  conm-rrtjoii  wllb  the  meos- 
urfinriitiiof  chw  crania  Included  in  tli«ni. 
It  is  a  rapid  and  convenleni  meuis  of 
obtaining  graphic  repiesentntlocis  of  a 
aeries  of  Irregular  iibjecia,  —  repre«Mitn- 
tiiiim  wKich  «I)bI1  indicalA  not  only  iho 
miMiii,  hilt  alio,  m*  far  aa  possible,  ths 
□laziina,  of  TiiHatlotis. 

Wtiilo  Komctbliig  htus  been  ilono  In 
the  *tudy  of  the  Internal  configuration 
of  Iht  cniDlal  CATliy,  aiid  more  especlftlly 
of  the  rariotia  fossae  and  projection*  at 
lis  banr,  Willi  refsrencR  to  LbHr  dirfor- 
vacv  In  various  niee«,  thin  fleM  of  In- 
<|ulr7  is  as  y«t  comparatively  un worked ; 
and  Ur,  lUllinas  think*  il  very  denimblc 
to  follow  out  this  ipccial  line  ot  iitvnil- 
gatloii  111  coniiecdeu  with  the  large  and 
valual>lfi  mllri-llon  of  crania  »f  AmeH- 
can  race*  whirh  now  exist"  in  llm  aniiy 
medical  musGUin  and  In  the  national 
mutienra.     To  do  this,  however,  Il  is  Deceisary  that 

I  AhkirBeta(a|i4tMf«sd(o  tlwKsllinMi  uaOemy  cfaelvncM 
by  L>T.  WutiiNuroa  Usttubv*.  r.B.A.  lYMaMM),  irltit 
liilrD4ucl»T;  ranu-ln, by  Dr.  J.  8.  Biu-nrasi  U.S.A. 


McUons  should  be  made  of  the  skalla;  and,  before 
making  such  sections,  it  Is  desirable  that  all  ineasure- 
mcnts,  and  especially  tlie  inessiireinenta  of  cubic  ca- 
pacity of  th«M  crania,  should  be  made  according  to 
the  best  and  most  approved  methods,  and  tbe  results 
carefully  recorded. 

From  the  results  of  prelirainary  experimojits  npon 
tht  muthods  in  ut«  fer  mtasiiiini;  thv  cubic  capacity 
of  cniuia.  Dr.  BllUngs  beuauic  diMatlsfled  wltli  their 
accuracy,  and  acconlintily  reiiitcstcd  I>r.  W.  Mailhuir!! 
to  undertake  a  srHrsof  rxpfriminis  for  tlic  purpose 
of  oblAin.hi^.  if  pi)<glble.  aouie  more  accurate  and  re- 
liable method  of  aaMrLiiiiin';ili»(!Ul)lR capacity.  The 
following  is  an  ubslriLctof  tlie  rv^piirt  of  Dr.  Maiilicws, 
giving  ihfl  mdiitaaf  hl*el)servali»n«andex|ieflnientx 
on  measurements  by  nieana  of  watw. 


Xspoaun  i>r  M«b  ikDll  lO-M  «»egaij,  aet^rJIag  to  aQlor. 


Hilheno  anibropologUia  have  cblcHy  employed 
iiolld  partidei,  such  as  >h>>t  or  seetts,  In  the  culuiure 
of  (kuiis.  Vrater  has  been  Iriril  by  furmer  c*)>rrl- 
Rit-niers  without  success.    Dr.  Togdnanl,  in  his  '  Rl^ 
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nWDls  d't&ihropolngtfl  g^o^irkte'  (Pxris,  tseot,  sUtes 
IkM  iba  cbief  <tlll)culti«s  willi  untterkre:  lin.t,  llmt 
tks  wftt«r,  wettioK  Ihc  aidw  of  the  nuiiuuriiiK-Blu*, 
lUm  on  it,  and  vtaka  It  Impoulble  fi>r  the  »bioiTer 
to  iMd  correctlj ;  and,  Mcood,  that  Uie  water  pene* 
mtm  lo  th»  aiouMs  art<I  wixmaUm  of  tlw  •kull,  and 
TMunia.  wluD  Uuakull  is  drained,  to  augmtnt  uniluly 
tli«  water  belongltig  to  Uie  cavity  proper.  The  es- 
perfraenuof  Dr.  Uattbstn  Indintct)  thftt  the  great- 


i*Jf\ 


^ 


MUft-tnaJT^mtM,  oiuucioraons.  i«o  cnou  lime  rniMX  roa 

Mliourceaf  uncertainty  lay  In  the  fact  that  theskoll, 
wb«n  tnoiM«ned,  increu«i  rapidly  tn  cubic  capacity. 
niB  method  is  M  fallow*:  — 

Afiej-  recurdlug  tbo  weight  of  tbo  sliuJI,  It  !■  rar- 
ni.ilinil  iiisiile  with  tb!u  aliollac  rarni«b,  applied  by 
ineann  of  a  rcTcnitile  sprmy  apparatus.  Artiflda) 
or  accidental  orifice*  an  doaed  witli  ladla-mbber 
adbeatve  plaat«r.  The  fonmlDa  aad  (oaaae  are  dlled 
with  putty.  Tbe  ikiill  U  wrapped  In  a  coating  of 
putty  an  loch  or  more  in  thiclcnMn,  whlcb  rmders 
it  water-tlgbt.  It  i*  Hlled  with  water  by  special  appa- 
nttiujla  forty-five  secoodt,  and  emptied  In  fifteen 


aeeondt.  The  rkpitdlty  of  thi«  mAttlpalatloii,  to  e» 
junction  with  ihu  vamltliirtg,  prevent*  sokkti^  tab 
the  ibintea.  and  the  unttua  mcaaureioerit  of  ajHi 
which  1I009  not  pen^n  to  the  cranial  rarity.  Tb 
water  la  pimred  Into  a  meuuring-gi»u  of  two  Una- 
»and  cubic  cvtitimetrea  capacity,  Rnd  lycopmUom  a 
*oatter»d  on  the  water  to  debne  tbe  trtie  lurfm 
The  patty  liiakeii  from  IbaitfuU:  tlielattoriadMML 
and  placed  in  a  dry.  warm  npanmeiit,  until  byife* 
evaporation  il  ha*  been  redaMd  tu  Its  forTa«r  weishL 
ant]  coci»ei|ueQlly  to  Ita  (onner  c*]>«cily.  Tb«ii  It  t> 
neaaured  a  mcumI  time  to  rorify  tlie  rasntia  of  tb 
finit  meaiurrment.  The  author  did  DutdaUn  trnpldU) 
Mao  advaniagc  of  the  Byitcin,  but  b«U«vad  ibai  II 
nniov(<d  to  a  great  eitunt  the  effect  of  vmrylBg  mt^ 
ealAT  uttotl,  which  was  such  a  iliMnrUnK  Cietor  u 
othnr  mi?thoiia.  "With  the  moec  tm|>ortaat  a|i«» 
lions,  the  nnchang«abje  element  of  tfine  talna  tlw 
place  of  the  lichle  dement  of  vital  force." 

Although  tbe  metliod  ia  imw,  and  still  innco|itfbk 
of  Improvoineiil,  Il  la  thought  that  the  naotu  ■> 
abowu  ia  the  lollowltig  table  have  not  been  TrT^*r* 

Comparative  mmmremtntg  0/  vami'«A«d  trail 
unvamiahtd  akuUs. 


to 


'C)l*4»lllltHK». 
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Q.C. 
1,400 
IfUO 
lt3T& 

i.ieo 

1.460 

turn 
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t,tu 
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I,1M 

I.IW 
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V^NinaKas. 


IglOD 

IJTO 

i,«e 

i,3ua 

1,44A 

1,U(I 
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1,400 

l,UO 
1,3W 

WOO 

1.100 

1,1m 
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Aicnge  varWIan  In  unVftintttied  ikuIU.  ■    ■    -    .    .    .    U&a 
AvefM*  tulatianlavanUhnl  *kall* Ijv«c 


THB  CULTIVATION  OF  if/C/iOBKS.i 

It  la  poaaible  to  obuin  x  perfectly  aterile  lipoid 
(that  U  to  say.  one  deprived  of  all  living  gertna)  by 
one  of  four  method* :  — 

].  Filtering  Ihroui^  aoniR  luaterinl  wboae  netftea 
are  auSciently  fine  to  arraai  th#  araallest  orsuUaiaa 
The  only  iiialerifti  really  practicable  fur  tbia  ptupoai 
it  the  uaglaicd  porcelain  lued  by  Paaieur  and  Cham- 
berland. 

i.  ObUlnlng  the  liquid  directly  from  tbo  intenial 
orgui*  of  QUO  of  the  *ui>eri<)r  anUuala;  the  lUgeatln 
tract  beln^t  conildered,  for  lU*  purpeee,  an  mrUmH 
org&n.    Puteur'i  experiments  have  ibown  thai  tb« 

■  Abridged  troax  an  arUcIc  by  Or.  Biaaaaa  Pol  ■(  UW 
t,'nlranlt]r  it  Ogiirra.  In  /.«  Atilur*. 
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tlHuea  at  such  nntmnh  ftrc  tbe  naott  perfect  filUin 
ktioirn,  neither  fx-rmittin;  Um  QD(ninc«,  nor  toknt- 
ing  Ui«  oxittfiiice,  o(  Any  (<ir«l|^  iDa4«ri«J,  unlcM  Ibe 
tiwuea  km  (listnMil. 

^.  SutlicicntF)-  prolonged  exposorc  to  a  i«niperft- 
tiire  of  nt  least  11U°  C.  Till*  !•  ibe  loweat  iieceuary 
for  the  deslruciluti  of  ipont,  altliontli  80^  C.  U  auffi' 
clent  to  kill  tioctvrU  In  tfa«  growing  condltJon.  Thp 
length  of  ilin  «xpoBure  inuM  not  be  len  thui  an 
hour:  the  longer  the  tiinq  beyond  tfaii,  the  greater 
the  Mflurliy. 

I.  IntvrraittQut  be«tliig,  Invented  bf  TrnJall,  and 
much  nan)  In  Rermanj,  TliU  ccnst*t.i  in  making 
thosponea  germinate,  in  onlcr  loklll  Uie  fiill-itrowii 
bncbarla  at  Sii^  C.  For  tbli  purpose,  Ilie  naaela  eon- 
Uniting  the  fluid  to  be 
Bteriltxed  are  kept  at 
aoo-SO*  C.  to  favor  tb« 
growth  of  the  Hfioree, 
and  ar«  everr  daj  raiae<l 
t»  30»  C.  for  one  tour. 
bo  dflttroT  such  bacteria 
as  h&ve  become  fuily  d«- 
velopwl.  Tliii  metliol 
takea  much  time,  aix) 
Its  rr*iilu  are  alvajs 
unc«ria,tB-  (Tlili  Is  the. 
French  point  t>f  riow, 
but  must  not  be  ac- 
ccpt«daabUato(  Ili«  bett 
autborltlea.  — E[i.I 

Of  all  ihew  method*, 
tbfl  third,  that   of    Ati- 

■troyliig  the  gei'iriK  -a 

for  all,  ifi  UiB  nnc  .:r.  ir.- 

tbegnnteKt  Mcimcy  and 

ea«<>    of    manipulation. 

It  ba>  I'll!  one  fault,  Ihal 

of  cniunilnlliij^all  albumlnoua  lubataiices  wlilcli  can 

be  solidlfled  at  the  leoiperaliirc  of  tmilinn  watur. 

[Tbli  fauil  is  a  very  grem  one.  and  at  onco  «xctudu 

the  uM  of  bload-««nnn  as  a  culture-medium. —  Ed.] 

The  latest  and  best  method  for  employing  (bis  pro- 
cess Is  as  follows  :  The  lint  thing  is  to  «lo««  the 
TQswls  meant  to  contain  the  sierillEod  lli)ulds  with 
stoppers  p«nn»able  to  air.  The  uetliod  of  dolnx 
tbls  nUI  be  described  lAler.  The  flasks  are  then  kept 
at  a  ti-jopcrature  of  li)0<'  C.  for  at  least  three  houn. 
If  ihc  tcmpcmiiLrc  be  iilfiEiar;  sterlllialloa  will  occur 
sooner,  but  the  cotton  stoppers  will  be  diarrwl.  The 
furnace  In  which  this  •ti^rllixatloii  is  done  should 
bii  iIiiuND-wallnil,  but  its  form  Is  uolmportanu  The 
flask*  should  Im  allowed  to  eool  siowiy  to  prevent 
breakage;  and,  as  tbe  r«refi«d  air  contmcts,  the  air 
which  cnlcrs  is  irvW  flltorcd  by  the  cotton  plug- 

The  second  Stop  conshta  bi  preparing  the  .%ierltl]t«d 
Ilijnld,  and  Iniro<1ucliig  It  Into  tlic  flaalis.  Th^  Imutt- 
ton  of  Uiguel  is  the  brM  we  know  of,  anil  is  lliia  :  Take 
of  lean  meat  |b««f)  one  kilogram,  and  boli  it  In  four 
litres  of  water  for  five  hours ;  sklm  it,  and  let  it  stand 
overnight  in  acool  place;  ihen  takn  o9  th^  fnt,  and 
neutrallu  the  fluid  wiili  caustic  soda;  filter,  pot  In 
water  up  to  four  litres,  aud  boll  for  ten  mlnuies. 


Fill.  I — PAn]t*s  poiT,  wm  ¥8««fi  onmi««> 


Prolong  this  second  boiling  to  an  boar,  and  do 
it  to  a  Papin't  pot,  at  110"  C,  after  patting  in  forty 
grams  of  common  salU  Tbcti  the  UquU,  coolad, 
and  pamti  throuKh  a  ilouUc  filter,  f«  again  piKwl  In 
the  Papln's  pot  for  three  houn,  nhlcfa  complelca  tLe 
sceriliaalioti.  Insteait  of  this  natunJ  boitittoa,  the 
(ollowtng  may  be  used  :  — 

Osan*. 

rvptOM  («hsml«aU)r  pnr#) * 

Uule  |>liuipb.  ■04* U 

AianM'ii.  morlst. ^ 

UaAlR'a  Mtraec i 

Cao^MiCW •■• *> 

CookUfMll    . S 

VCaut ijta* 

Boll.  Alter,  and  MCrUiie  a>  above.  Tb«  result  d4^• 
peuda  upon  the  qualtly 
of  tlia  pefMone.  U  a 
nutrient  gelatins  be  d«- 
sired,  put  from  twenty- 
five  to  thirty  grama  of 
P«r«  eolorless  gslatlne 
into  eitbsr  of  the  abo*o 
fluids  before  the  last  fil- 
tering. This  Inst  aliould 
then  be  done  throngli  a 
hot  lllter.  The  other 
mnnli>ulatluns  are  the 
same,  c-xcnpt  thai  the 
sterliitation  mint  not 
beproloiis^  more  th*n 
an  hour ;  for,  if  il  i*,  the 
geloUno  los«s  Its  i>ower 
of  solidifying.  Agar- 
Sjirar  may  b«  used  !»• 
stead  of  nelatinr,  and 
remains  solid  at  30°  a 
It  Is  only  partially  dls- 
tolTOd  in  boiling  water, 
but  la  completely  ao  at  tlie  end  of  an  hour  at  1 10*  C- 
in  rapin'a  poU    Filter  hot,  and  acaln  steriliae  at  lOO^ 


Via.  J,  —  I'ananr Aitox 

TUB*' 


Pm.  t.~»nrrum  or  ma- 
ss otiok  tms,  vrrB 
Tiwcui  rotjri 
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— IXP  C.    Ag&r-ngKT  will  Btwid  U17  amount  of  pn- 
iDDged  heftt. 

Tlia  put  In  wlikli  Ui«  ilArUlzatioQ  ia  ilon*  Itu  tUnt« 
op«DinK«  Itlg.  1).  On«  Is  for  tlio  Mfcty-valve;  the 
•Mond,  for  the  thermometer,  haa  &  tube  closed  at  the 
bottom  la  prevent  pressure  upon  Ibis  Insiruroent ; 
and  tli«  third  it  conicitl,  closed  with  a  ccric  knpl  in 
pliic«by  ftti*udIo*nd  th(imb-M:r«w.    A  mctftllic  cube. 


Accidental  conUminatlan  Is  tbe  0D«  thing  to  fat 
nvtilikd  ill  ilieee  pntreedintrs,  wbicti  Is  aUaiti«d  bj 
faeatinji  every  UiIdk  u»fi)  tor  sowLuk.  etc.  to  800«  C; 
the  objeciloQ  to  thli  beliitt  the  dIfBcultjr  of  g«ttlac 
the  liistrumenU  cool  eDougb  not  toimtmy  the gtram 
ifhifik  TO  wish  lo  ti>«,  and  «t  the  SAme  titno  not  taaf 
«H«ugli  U>  take  in  impuriticD.  Mtituxl  d«xt«rity 
lynches  mudi,  but  more  rigorous  mMuuree  arv  better 
nUU. 

I  flnt  BterEUze  nil  mj  iDstnimcnts  Id  test-tubei 
wltb  Ozx  stoppers.  Uirougb  wlilcli  thtfj  psas.  Such 
Are  |{lu»  piiieUM,  iKiliited,  willi  an  opening  lu  tba 


mr 


Pte.  4.— RftCK  roB  eaiUKTxTUW  rrss*. 

belli  twiefi,  passes  Into  the  chamber.  The  free  end 
Isconnecled  by  nilitier  tubing,  kepLcloaetJ  by  &  spring, 
toashortnioUl  tube  vrlth  a  trocar  point,  anil  nn  open- 
ing ntar  Ibe  exlremily  In  the  side- 
After  the  fluid  liu  bcvu  euIQci en tly  sterilised,  xipva 
lotrodaclng  llic  bciii  tube  inio  U>e  upper  part  of  ibe 
cluunber.  and  opening  ttc  sprliiK,  the  vapor  Is  forced 
out  Allow  It  to  ruti  for  a  few  raomenis.  htai  the 
trocar  end  of  the  tulw,  work  this  ihrt>u|;)i  Die  cotton 
Btoppn-r  of  n  ■t4'rili7j>il  flftsk.  and 
the  nutrient  fluid  will  be  gntdu- 
ktly  psMed  ever  Into  tbe  llult. 

To  obviate  the  difficulties  Id 
t^e  way  of  i>i«rctiiK  tbe  ordluiir; 
cnitoii  plus  witli  aufciy,  small 
ie«t-tufa«H  wflli  a  flaring  moutb, 
a.ik<l  a  bole  in  ibe  boLtoni,  are 
plneeil  In  I  he  muuLlit  of  the 
tlaski,  with  cr>llon  uutxiitA  and 
flue  at  lb<ilr  btitioms,  AIiot« 
the  Uax  tii  a  plug  of  cotton  tfig. 
S).  Tltclrocar  poliitcan  be  cutl; 
forced  tbrough  the  flax  and  the 
tlilii  layer  of  cotioii  uiiderneaih, 
if  Uieup|>erpli4c)»*  removed  |ti(f.  H);  and  UiU  methiKl 
Mams  to  offer  Ihe  c^lest  ami  most  cnrtAin  manner  of 
filling  the  flaskB  or  other  reweli.  For  cultures,  J 
prefiT  tetr-iube*  placed  in  nicliB  of  Iron  wire  (flg. 
4>,  or  conical  flasks  with  flat  bottoms  ( lig.  5}. 


Pie.  U  —  Ophkai. 
erLmMt-rLiSX. 


Flo-  9.  —  PirsTTS 

urn  FU.VtKniI 
XIBDU. 


Flo.  T.— GiuPi7iT»i'  searm. 

side,  and  plugged  at  the  other  end  n  llli  colton-wool 
or  niix  (fig.  0,  A).  Wlien  in  use.  till*  end  has  a  rub> 
ber  cup  nvcrit,  by  mean*  of  which  the  fluid  tnny  be 
drawn  up  or  expelled.  Fat  more  solki  inaierials,  I 
use  knitting-needles,  or  platinum  wir*  Iq  stiaicht 
tubes  wittiopun bevelled  end^iflg.  9,fi),  and,  for  aotr* 
Iiig,  push  the  point  of  ilio  ueedle  through  the  open 
end  of  tlie  lube.  In  truusferrtiiK  a  pure  culture  from 
one  flask  to  anuUicr,  thcM  lucans  arc  sufBclcot;  but, 
with  mixed  cultures,  separation ot  tbe  larious  foms 
must  be  aecomplUbed,  which  may  be  done  by  cultun 
fluids  or  nutrient  gelatinv. 
For  (imctlonal  eollares  In  liiuids,  tha  prlnclpd 
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iiiKtmmmt  needed  i»  k  roniul  buraU«,  UpcriDg  &t 
botfa  rnds,  and  gr^duftU-d  rd  lltni  llie  mark  100  l» 
eiacllr  U  the  lower  orifice,  ami  Ihc  mark  0  a  few 
oentiatMna  below  th«  upper  (Hg.  1|.  On  ntcb  ax- 
tnirattj  is  ptuMd  a  nibbn-  tutm  eloaed  Irf  a  •prfnc 
BeTorv  using,  I  dlslnfeet  Ibe  ap)inr(.t(»  b;  j>uii{nf[ 
inlpfanroiu  acid  through  li,  and  then  atUt'hIni;  It  to 
ft  Piipin>  pot  filled  Willi  unier  at  ll'-'"  t.  (or an  bonr. 
In  dflecii  miDUiet  all  Iraco  of  llio  tulphurout  acid 
biu  (llnppearwt,  boUi  rubber  iabe»  are  clowd.  their 
ends  plugged  with  aterllized 
Sax,  anil  Ui«  biiiviti!  left  to 
cool.  Id  cooling,  a  perfect 
vacuum  Is  produced  In  the 
lubi>.  I  affix  lo  the  lower 
nibhor  tnhe  a  pointed  eanula, 
slerillEed  at  the  timt  by  a  ciir- 
mi(  of  atcam  or  tbe  fl&iuv. 
inUodure  It  Inlo  n  fla^k  of 
bouilloji  kept  t«t  three  or  font 
wMki  at  A)«  C.  (to  jiro<re  lt» 
eompleto  AU'riHulion),  open 
the  lower  spring.  aTiil  the  bn- 
rt-tle  U  fillcil  immedlatelj:  tlX' 
fluid  !■  allowed  torostat  ih>^ 
uiArk  0. 
Tlie  upparaiiii  being  iliun  prepared,  a  very  iHlutii 
portion  of  thn  fluid,  or  a  small  pivcv  of  the  aHhAiaiin- 
contalnin^  the  organlsmi  to  be  separated.  Is  lntr<i- 
dueed  at  the  top  of  the  hurt- it#.  llie  dilution  nui.M 
begrrai;  for  tho  i'onl(>ni«af  the  bum te  can  only  In; 


Fiti.  e — Oulu  en, 
vuas-nAiK. 


■  j^-^ 


Fm.  9,  — Wiaiksos  arova. 

dlatrlbutcd  nmoug  twenty-Rve  tube*,  and  mnro  than 
Iwo-third*  of  tbete  tube*  muat  l>c<^nie  tnoixilated  in 
order  to  the  succcsi  of  the  expcrlmeul.  If  It  l>o 
desired  to  determine  the  number  of  germs  hi  a  given 
»lil!clTn«i  nf  water,  put  a  very  minute  ciuaiility  intu 


the  borette  filled  with  sterilUed  bmUUm ;  roU  tb« 
two  thoronglily,  tlius  obtaining  an  equal  dlilribotloo 
of  Ibe  gem*:  Introduce  tbe  canula  of  the  bnrctif, 
InuiMdtaiely  after  heating,  through  tbe  ping  of  a 
n«riliied  tul)«;  allow  four  eubie  ennUfnetra  of  the 
fluid  to  flow  fram  tbs  burotts ;  nod  so  on  for  tweutj- 
Sv»  iub«3. 

If  all  tbe  tnbes  become  elotidf,  It  U  b«cauM  the 
anivuQtof  water  H9<:dwu  too  grcM;  and  (hie  amount 
muat  be  reduced  until  only  a  portion  of  tbe  tube* 
show  any  sign  of  life.    Willi  water  full  of  bacteria, 
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the  quantity  to  be  used  li  too  small  for  eiacttaea*ar»- 
ment;  and  then  two  burettet  ara  used,  Um  erne  full 
iif  water,  and  the  other  of  boutUoA.  A  drop  of  the 
su*i>«ct4d  water  is  pU^red  tn  the  fint,  and  then  llU« 
dlliiCloii  if  used  with  tbe  ^oiiUlon,a«beforew  Ailnple 
aritbinetical  cmlculatioo  tfaen  gires  the  approiimato 
number  of  genna  In  a  given  qiuuiity  of  water. 

Tlio  first  experiments  of  fuieur  and  Tyndali  were 
imiierfect  !n  ineiliod;  Iltlgiiel  usi'd  a  Hock  of  cotton 
in  a  gloM  tulw,  Ibrougli  which  be  Blt«red  the  air,  and 
then  WMhi?d  the  cotton  In  sterlllied  btmilton :  my 
Improvement  li  to  subBlllute  a  powder,  lolnble  In  the 
nutrient  fluid,  (or  tbe  cotton;  andfortbls  purjMie  I 
UH3  common  salt,  well  itcHlized.  Thi*  tall  may  be 
tamed  lolo  tbe  burclte,  and  the  calealatlon  made  as 
t>efon. 

Tlie  results  obtained  by  fractional  culture  are  at  tbe 
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beat  but  apprailraUe ;  bai  ore n  UicM  are  better  tban 
tb«  retulta  trota  cttllures  neutered  OT«r  galatln*  sur- 
tkc«*.  Tiilt  methixl,  hoverer,  It  good  U  »  prellml- 
narjr,  and  U  In  brief  u  fallowti  A  dcflnite  quantity 
of  tb«  aiiipeel«<l  wKtor  U  pU«od  In  a  measar*  of 
nuthent  g<ttaUn#  ;  this  \»  ftofi«iied  brh«at,  and  Ih« 
two  ar«  tlKirotigklir  uibced;  and  Uie  Kct;itme  la  then 
allowtfd  to  kiwnlrR  in  a  tcaC-^ibc,  or  in  such  ot  flaak 
aa  Is  nhown  iu  the  llgtim  (Ag.  8).  Thi.'  Hat,  tbin  aur- 
bcc  tliuB  obtDlDed  nukn  It  iDOra  eaiy  to  couiu  tbe 
ColonlM  which  tIII  appaar  In  a  fi!w  day*.  For  air- 
genu,  the  aoliiblo  imwddr  spolcti  of  above  U  tbs 
malariaJ  to  be  placed  tu  the  nulrlenl.  Eelallne. 

Tb«  objectlotu  to  tba  nathod  are,  that  miuiy  ipedes 
of  bwMrU  drrclop  nrj  %Unr]y  aX  the  tcmporalare 
0(  Uu  uTBod  la  a  anlld  medluin,  a»il  are  obicund 
liTotl)«r  laare  npidlr  (rowing  mlonlr*.  Tlie  same 
objections  bold  in  Kfiaraling  tbc  gcnui  in  any  path- 
olocical  procMs. 

'ni«  melbod  of  fnuiUonai  ft«riliuiiion  UMd  by  tbe 
Oflrmaiu  is  only  usitful  wbera  fgg-albunwn,  <vr  oibnr 
gubauiiras  coagiUftbLe  by  heat,  uv  to  he  emplnyod 
(nr  eoliiire-inedlft.  For  thb  purpoae  I  u»e  a  fumae« 
(fig.  0)  designed  by  iays«tf,  aikI  uaibufowtitrcd  tor  ni« 
by  Mr.  Wicmegg.  It  scrvca  its  purpos-:  wol],  aiiil  1* 
mttcli  tirltcr  tban  tbal  of  Kudi.  It  la  of  duuble- 
wnllnd  copper,  t)ie  Intervening  «pacu  K-itiK  Dllod  vrllli 
water,  llil*  RjiacM  has  irpwiiiiign  for  llionnomeliT 
MtA  rv^ulator.  Tbo  dMir  Isdauble-walled,  Qlled  witb 
wat«r.  and  bas  lis  ipwlal  b«ater,  and  It  is  kept  xt 
exactly  Tfto  C.  Tubes  oontalnln^  tha  matnrliU  la  b« 
MerJlIzM  arc  pliu;«>l  in  ttiis  furoaco  for  one  hour  dnlly 
to  kill  ibo  full-growii  Iwctarla,  aitd  during  tlie  rett  at 
tbc  time  are  kept  at  3A^  C.  to  favor  tlif  Kniwlli  of  tbe 
spnree.  In  i«n  or  twelve  day*  tbe  Rrrntcr  part  of  the- 
tubes  will  be  found  to  be  fully  Bleriliied. 

Far  better  Ibaii  Uiis  ii  ibe  lueiiioil  o!  UUeriii« 
through  a  subttancu  sufQcietilly  line  to  mtain  all 
genu*,  stieeetsfnl  rMuIts  bating  been  long  obtained 
by  Piuleur  by  fUtering  through  ptuster.  Cli«int>«|v 
laud'*  method  IhrouRh  porcelain  i>,  howvTcr,  the  beat 
(flff.  10),  and  it  perfectly  aatisfaclory  prorldcd  the 
p*>rcclBiD  tube  Is  good.  This  latter  Is  difficult  tu 
obtain.  Diluted  egg-albnmen  and  blood-serum  inny 
be  eailly  lilterMl  in  this  way,  althoni^  slowly,  under 
a  prKMure  of  from  two  to  three  atmospherea.  Great 
care  mutt,  of  eourae,  bo  taken,  to  prcTcut  tlie  can- 
laminatluii  of  tbe  mnterlat  after  It  leaves  the  cjinula. 

This  method  (tt  *uriliu[loii  is  peculiarly  appr»- 
pTiaie  for  certjtiii  animal  fluids  wboee  cbeoilcal  com- 
petition Is  ctuuiKud  by  beat,  btit  tvliich  It  may  lie 
nMcnary  to  employ  as  rulliirvnicdln  for  ccrtnin 
tomit  of  bacteria. 


TRAtfSPORTATfOlf   OF  PETROLEUM 
TO   THE  SEABOARD* 

Tub  iatemt  In  tbe  late  project  for  forcing  water 
<«r  army  purpOMt  over  th«  broken  and  elevated 
country  b«tw««ii  BuaUa  aod  llerb«r  |>y  tneans  of 

■  Ahrtndl  of  an  •fUels  la  tb*  tngltufring  ■»>««  of  l**t  *t«k, 
trmn  ad*>a«a  iliMla  tumlilwd  bj  tli*  nmnoajr  of  ihs  ifillcai. 


pipes  ban  called  attention  to  the  extent,  Impartanec 
and  utility  nf  the  plp»^lnu  In  otir  own  oountty, 
which  convey  the  crude  petrohtuin  of  th«  r«gion 
lyinj;  between  tlie  All«tbanles  and  Lake  Erte  to  the 
sbores  of  that  lake  and  tbe  Atlantic  soaltoanl. 

The  exploitation  of  Iheso  r^ion*  by  moAna  of  art»- 
slau  wells  began  about  twenly-eix  ysAra  atco.  By 
June,  li^.  405  wells  bad  br«n  sunk  iicisr  Titusvllle, 
and  the  daily  outpui  was  nearly  A,<XX>  barrels,  acllinf 
at  the  well*  at  from  M  to  fO  a  buTel.  But  as 
the  pruducitoi)  increased  with  rapid  atrtdea,  the  mar^ 
kct-pric"  fidl  with  ai-iirrc*p<>nding  rapiillty,  raalcing 
the  transportation  rliarges  to  Sew- Turk  City  a  coo- 
alderable  proportlou  of  the  total  eoet. 

The  question  of  r«d««ui|i  tlieae  •normofu  trmtt*- 
porUtlon  chargu  was  Ant  broached,  app«rtnlly.  In 
1804,  wheit  a  WTit«r  in  th«  .VorlA  AmeHca»  at  Phil- 
adelphia outlined  a  sdKmi.'  for  laying  a  pfpe*liiifl 
down  the  Alleaheny  Kivrr  in  rittaburgh. 

Originally  the  oil  was  earri«d  In  40  and  43  galloB 
barrels,  made  of  oak,  and  hooped  with  Iron :  aiua^ 
ward  lauk-cnrs  weru  introduced.  Thaae  w«re  at 
Urst  ordinary  flat  cars,  upon  wbi^^h  were  plac«d  two 
wooden  tanks,  shaped  like  tub*,  each  boldinff  aboat 
2.000  liallons.  On  Ibe  rlyers,  bulk-barg«a  w«re  altv. 
aftar  a  time,  Introdticed  on  the  Oblo  and  Allcteheuy. 
At  flrst  these  wcro  rude  affairs,  and  ofUrn  of  Inadc- 
<iaate  strengUi;  but,  as  now  built,  ibey  are  130  by  SS 
by  in  fMl  in  tliiplr  general  dimenalous.  and  divided 
Into  flight  compartmenis,  with  watir-Ugbt  bulk- 
heads. They  bold  about  2,500  barrels.  In  1871  Iron 
unk-eoD  supersedftii  those  of  wood,  with  taaks  of 
varying  tUcs,  mnglag  from  3,8Sfl  to  5,000  galloM 
each.  TbeiD  tanks  nere  cylinders  24  fc«t  0  tnchcfl 
long  aiid  66  tnchns  in  diameter,  and  Trelglwd  aboiU 
4,300  pounrh. 

Amonetbeveryftrat,  if  not  the  first,  pip^lnaslaid, 
wna  one  put  down  between  the  Sherman  well  and 
the  railway  lenuiuus  on  the  Miller  fartn.  It  ww 
about  3  mile*  lon^  and  dnalgnod  by  a  Mr.  FTutebin- 
Non:  bo  bad  an  cxiiggeraled  Idcsaol  tb<i  preeatire  to 
be  exerclBt^d,  and  at  iulerrals  of  CO  to  100  fc«t  be  set 
up  air-chambcTS  10  inches  iu  diameter,  Tbe  weak 
point  in  tbis  tine,  however,  proved  to  be  the  Joints. 
The  pipes  were  of  cast-Iron;  and  the  Joint  leakafe 
was  so  gr«nt,  that  Utile  if  any  oil  ever  i«acli«d  the 
eri]  of  Ihii  line,  and  tlio  scheme  was  abandooed  In 
di>spalr. 

In  October,  IrtflS,  thA  OH  trafuportation  cotnpaoj 
eompinlnd  and  («sted  a  |Hpe-line  32,000  fool  long. 
Three  pump4  were  used  upon  It, — two  at  FItbole, 
and  one  at  I.lttle  Pithole.  The  first  plans  tu  extend 
aucb  lines  to  the  sc-ahnard  seem  lo  hare  bcrn  niad<- 
In  IS70,  when  the  pipe-line  owD«n  held  a  meeting  to 
organlM  a  plpe*lln«  company  for  Ibis  purpose:  faui 
the  scheme  was  never  eartie<l  onL  In  Janaary, 
1S78,  lb*  Prwlucen'  onion  or^nlsod  for  a  aimilir 
seaboard  line,  and  laid  pipes;  bat  they  never  readstd 
the  sea,  stopping  thetr  line  at  Tamanend,  Peua. 
About  four  years  ago  tbo  National  transit  oompany 
wns  ore&niu'd,  and  succeeded  to  tbe  propenlet  ol 
the  American  transit  coraiiany.  Its  linea,  lilttslnUd 
on  the  accoRipanyinn  map,  were  completed  In  IWO- 
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81;  and  tbis  compuir,  to  whlcli  the  Doited  plp»- 
linM  hnvn  nUo  bnen  trAntferr&d,  )■  lald  to  have 
>l5,000,0t>u  iuve«t«(l  in  plant  it-r  the  [rftn»port  of  ail 
to  tid«  w*t«r.  They  operate  a  tal«l  of  iSO  tnile*  of 
oiftlti  pipe-lino  Alonei  nuiKing  from  4  Indies  to  0 
Inchct  In  dlamcier;  or,  adding  Itio  duplimtu  pipea 
on  the  Olean  Naw-York  line,  we  have  n  round  loi«l 
of  l.^CtO  mil«K.  nut  including  loops  and  shorter 
brandiet,  »tid  the  immenwoiiottror'k  of  ibt*  pipes  In 
the  oil  ly^ona  proper. 

A  genenLl  description  of  lh«  langMt  line  will  pnx- 
tlcally  Boflec  for  all,  M  the?  differ  only  >i>  diameter 
of  pipe  used,  and  pover  of  tlte  piuu ping- plant.  A* 
■hoirn  OD  the  map,  this  long  line  starts  at  Oleas, 
near  the  wuthcm  bouadarjr  of  New-Toric  state,  and 
proceeds  by  the  route  Intllc&ted  to  tiile  water  at  Bay- 
onoe,  N.J.,  and  by  a  braiicli  under  the  North  and 
Rast  Rifor,  ami  aeroM  tlie  upper  end  of  New- York 
City  U>  the  Loiig-Isknd  refinm«.  This  Inst-tiamed 
pipe  i»  uf  iitiuNual  strvngtb.  and  passe*  through  Cen- 
tral Park.  The  foltov-lu"  tal>I«  gives  tli«  various 
puinping-statloDS  oit  this  Olcnn  N««- York  line,  and 
some  data  relaling  to  dIsiAiicee  bntwenn  sKitJontt  and 
elevations  overcome:  — 
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On  tills  line  two  0-Inch  plpei  are  laid  tbe  entire 
leilKtb,  and  a  thlnl&incli  piire  runs  between  Wellsvllk 
and  Cameron,  and  about  haKw^y  lietween  eiieli  of  the 
other  stations, '  looped '  around  them.  The  pipe  ii»ed 
for  the  traniportation  of  oil  la  eipecially  manufae- 
tured  of  wrguf;ttt-iroa  to  withstand  the  grv'at  strain 
to  which  it  will  be  suljjectcd.  The  pipe  ii  made  in 
InniEths  or  19  fec:t,  and  these  pl»rea  are  connecicil  by 
threaded  ends  and  striini:  sleeves.  The  plpe-ihrcad 
and  sleeves  used  on  the  ordinary  steam  and  water 
pipe  are  not  Strang  enough  for  itie  duty  demanded  of 
the  oil'plpe.  I7p  to  HHI,  the  largest  pipe  used  on  the 
oil-lines  iras  4'inch,  vlth  the  nsnal  aieam  threiul; 
bat  the  Joints  leaked  under  the  pressure,  1,200  pounds 
to  the  aquaro  luch  beiiitc  the  maaimuni  the  pipe 
sroakl  stand.  This  trouble  has  been  remedied  by 
UiB  pipe  of  Lbe  presMit  day,  whldi  Is  tested  at  the 
tnllt  fo  I.OoO  pounds'  pressure,  while  tOie  avenigo 
duty  re'julred  la  1,200  pounds.  As  the  iron  used 
In  the  manuracture  of  this  line-pipe  will  avera(n>  a 
Unfile  test  strain  of  55,<Kin  pounds  per  iinaro  inch, 
tli<  safoly  factor  is  about  one-*ixtlt. 
f 


The  line-plpe  Is  laid  b«t«re«n  tbe  auuioiu  in  ili« 
ordinary  manner,  excepting  ibat  great  car*  U  exvr- 
cist^d  in  porfectinK  the  joints.  Xo  cxpaiialoa  Jolltto 
or  other  »|>cciul  appliances  ot  like  nature  Mte  uwd 
OD  the  line,  so  far  as  ve  can  learn;  Ibe  varUuJou 
Ir  temperature  being  compensated  for.  In  exposed 
location*,  by  laying  tbe  pipe  in  long  liorixontal 
ciirres.  The  usual  deptli  below  the  lurface  !■  abnnt 
3  feet,  though  la  some  portions  of  tbo  route  tlia  pipo 
lies  (or  mites  exposed  directly  upon  the  surfftee.  As 
the  oil  pumped  It  crude  oil,  and  this,  aa  it  com«e 
from  tUo  wells,  carries  with  It  a  considerable  (iropor- 
Lion  of  brine,  freexlug  Iti  the  pipes  i«  not  to  be  appr*- 
hendctl.  Tbe  oil,  boweTcr,  does  thicken  fti  very  cold 
weather,  and  tbe  tcmperniure  lia.i  a  conaidftrable 
InHuenw  on  the  delivery. 

A  very  Ingeiiioui  patented  device  It  tiaed  for  eleian- 
ing  out  tbti  pipes,  and  liy  It  tbe  >leltvery  la  said  to 
have  been  Increased  In  certain  localities  fifty  percent. 
This  Is  a  stem  shout  'Ji  (eet  long,  lisving  at  its  front 
ends  diapbr^in  inodeof  wine;?  wlitchcaii  fold  on  c«cli 
other,  and  thus  enable  It  to  paM  an  dntructlon  it 
ninnot  remove.  Tills  machine  carrloe  a  eet  of  steel 
scrnpen  sitnien-liat  like  Uiote  used  In  cleaniug  boll- 
ert.  The  device  is  put  into  the  pipe,  and  propvUed 
by  the  presstire  transmitted  from  thspunii>s  from  one 
slatloD  to  another.  Relays  of  men  follow  the  scraper 
by  the  noise  it  makes  as  It  goes  through  the  pipe,  otio 
party  taking  up  the  pursuit  as  the  other  li  exbauaUd. 
They  niust  never  let  It  g«t  out  of  tbeir  hearing,  fur, 
If  It  amps  unnoticed.  Its  locstiou  caa  guly  ag&in  be 
csiabllslird  by  cuttlu);  the  pi|H'. 

At  each  station  are  two  Iron  tanks  M)  feet  lii  diain* 
cter  and  30  feet  high,  Into  theie  unks  tbe  oil  la 
delivered  (roni  the  preceding  station,  and  from  titera 
the  uii  Is  pumptMl  into  the  tanks  nl  the  nest  itAUoa 
beyond.  Tlio  pipe  syttem  at  each  station  Is  simple, 
and  by  means  of  the  '  loop-lioes  '  befon^  mentioned, 
the  oil  can  be  putnpcd  directly  around  auy  staUon 
ir  occa^lciiv  should  [erguire  \L 

The  engines  vary  in  power  from  £IMto800  hora»- 
power,  acconling  to  duty  required.  They  are  In  con- 
tinuous use.  da^  and  night,  and  are  required  to 
deliver  about  15.[MXi  barrels  of  cnide  oil  pttr  34  hours, 
under  a  pressure  equivalent  to  an  elevation  of  3,M0 
feeU 

The  enterprise  has  been  so  far  a  great  «ngin««rin(( 
success,  and  the  oil  delivery  is  slated  on  good  autlior- 
Hy  to  be  within  two  per  rent  i>f  the  theoretical  rapa- 
city of  tbe  pipea  From  a  cnmmerciat  stand-point, 
ihi»  ulUmato  future  of  the  uiidenaklng  will  be  deter- 
mined  by  the  lasting  iguatities  uf  wrought-lrui)  pipe 
buried  In  the  ground,  snd  subjected  to  enonnoua 
•train.    Tine  alone  can  answer  this  lusstlon. 


TttE  STVDY  OF  BACTERIA. 

This  ih  tlic  best  snmman,-  of  tlic  methods 
heat  adapted  for  bacterial  r«8«nrch  that  has  as 
jct  b'U«n  publisbed.     It  contains  little  that  is 

ntmfito'Irti  atr  MtUrim-fonchtma-  Von  D>.  l^antBaxv 
imnepi     \vi..t..i,iri>,  AVW/tiws.   «.  its  p..  mu-i/.  r. 
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not  nccesun* ;  and  yet.  with  this  book  la  liatid, 
tlic  l>i-giiiiicr  amy  feci  sure  of  not  ^oinjc  astray, 
if  be  fuUon-s  the  directions  Ini'l  down  iu  iU 

The  book  opens  n-ith  n  bmf  etat<>m«ut  of  tljo 
votioua  cUascit  of  bnctcria.  wUicti  iit  fullowetl 
by  a  oonsidvration  of  the  thoorj'  of  sjioiitAne- 
ous  ffvneration.  and  the  jmnriplM  iipcm  wbioh 
steriliiatioo  (lc|;ieiHU.  Tlio^  iatt«r  an  very 
well  and  hrieflr  8t(il<.iL  Tlit^  variotis  methods 
of  sUrnlizalioii  are  iipoken  of  uiid  explained, 
and  due  iimmiD«nce  in  given  to  ttip  method  of 
'  dincxrntiniioDS '  or  '  iniemitCleiit  *  sterilization 
flo  mtK^i  ii9cd  at  pi'cwul. 

Tbc  ticcond  C'hapt«r  i«  devoted  to  the  varioua 
forma  of  bai-lcria.  and  to  an  etnridalion  of  tbv 
mierosoojiic  toclinique.  Tho  nietiio<i  of  ohser- 
vntion  of  unataLncd  tiDd  »tniucd  bacteria  is 
fullv  isbonu,  and  (bo  ;;pneral  principK'fl  of  Ibe 
aniline  t-olotB  are  expliiini?(l.  Here  are  brought 
together,  in  o  convoniunt  form,  all  lb«  vaiioua 
atainiDg-dniila  of  Ko(.-b.  Khrlieb,  etc.,  with 
their  fonniiUe.  The  varioua  »fCvBeorie«  fn  tb« 
way  of  reugeuti)  and  inatrunient«,  are,  of  ooursi;, 
indiided. 

The  inipoitance  of  the  badthis  of  tuhercii- 
lotia  in  nirnishiflg  a  conclu«iv«  tut'[bo<l  for  the 
dil^no«is  of  this  disease  lca<ls  Ibe  author  to 
devote  a  number  of  pages  to  the  moLboda  of 
fltnining  thitt  orgnniflm :  and  lUl  workora  in  Uita 
braoch  of  investyiatioii  will  bo  glad  to  find 
the  full  account  of  the  methods  of  Btaiuiof; 
aponB  which  isgiveii.  The  melhoil  of  IreaUng 
sections  of  tlio  dMucs  for  purposes  of  shon-ing 
bacteria  cotituincd  in  them  closes  tbia  portion 
of  the  work.  The  various  culture  mvthods 
ami  mnteriaU  are  clearly  gives ;  and  the  for- 
mulae for  the  various  nuliitive  media,  are,  of 
cour»e,  add^.  The  advantages  of  the  solid 
over  iho  llujd  cultures  are  so  msnifeHt  an  to 
need  but  a  vert'  fen  words;  but  these  advan- 
tages are  here  so  clearly  set  forth,  that  any 
•ocptio  inny  be  eonviutuHl  if  ho  will  I'Ut  read 
tb«  evidence. 

Something  ia  aald  cf  Uie  <)a)*ro|>tiriic  und 
ft  parasitic  liaeterin.  and  a  summary  of  the  gen- 

H         era]  biological  problems  involved  is  given. 
H  The  book  closes  with  a  few  wonis  on   the 

H         apedal  investigation  of  eaith.  air.  and  water. 
H  AH  the  more  important  implements  needed 

■  are  llgurc<l  in  very  good  woodeuls.  and  there 

■  &r«  two   lltbogntpbic   plates   slioniiig  various 

■  culture  colonies  and  SLaiiied  bacteria. 

B  The  work  is  agood  oue.  and  well  done.     It 

H  Is  specialty  needed  at  the  present  time  of  iu- 
H        torwt  ill  all  that  belongs  to  bactei'iologicnl 

■  research,  and  will  certainly  prove  useful  to 
I  any  one  intcTeated  ia  the  subject  who  is  alilc 
H         to  traiwlate  easy  German. 


I 


SAPORTA'S  PROBIEATAT/CAL  ORGAy- 
/iWi-  OF  THE  ANCIEKT  SEAS. 

KoAsiL  ftlgao  are  proverbially  dilllcidt  aud 
unsatlsfacton,*  sub)ect«  for  study.  L'snally  ot 
irregular  and  variable  forme,  without  deflnile 
and  characteristic  eurface-markings.  and  com- 
p09e<l  only  of  cellular  tissue  which  has  entirely 
disappeared,  tbey  have  left  shnduwy  oulllncs, 
or  mere  casts,  that  alTonl  only  the  most  gen- 
eral and  sujierlicial  clinrocters  for  eouijMiri- 
8on  among  tticni«elv(>s  or  wltli  livlug  plants: 
hence  there  mu».t  l>e  considerable  uncertainty 
in  regard  tu  Ihc  botanical  rclalioDS  of  even 
those  best  presGr\'ed :  while  tliose  which  are 
more  obscure  aro  iinlile  to  be,  and  have  been, 
confounded  trttli  tracings  made  by  Healing 
objects,  the  tracks  or  burrows  of  ahnelid«. 
with  sponges,  alcvouartaus,  medusav,  aud 
other  »on-bodied  and  perishable  organisms. 
Vet  ibe  supposed  remains  of  seaweeds  arc 
so  aburidnuL  in  rocktt  of  all  nges.  from  the 
Cambrian  up.  that  they  coirld  oot  be  ignored  : 
and  n  lai^c  number  of  more  or  less  distinct 
Imprints,  some  of  frhloh  are  iimolsiaka- 
bic  algae,  have  been  fignrcd  and  descrilied 
by  Stcmtjcrp,  Brongniart,  and  other  writers  on 
fossil  botany  who  have  follower!  them.  Count 
Saporta  is  ooe  of  the  latest  and  most  Wmod 
of  these  writers,  and  one  who  ban  done  much 
excellent  work  in  his  studies  of  the  mesozoic 
and  tertian,-  plants  of  France.  In  his  valuable 
and  vuluiuiootis  coutributions  to  the  '  Palavon- 
tologie  Fran^nisc.'  and  in  his  '  LYvolulion  du 
r^n«  vi^gcca],'  he  has  givun  a  large  number  of 
figures  and  descriptions  of  what  be  supposed 
to  be  fossil  seaweeds,  and  has  attempted  a 
more  thorough  review  of  this  department  of 
fossil  botany  than  any  one  else  has  rentared  OD. 
As  to  the  character  of  ranch  of  his  material, 
there  can  tie  no  remwDablc  doubt :  but  some 
of  his  specimens  are  too  obscure  to  warrAot 
any  very  (KisiUvc  oHscttions,  and  in  some  caaea 
bis  conclusions  have  been  questioned. 

A  somewhat  sweeping  criticism  of  Xaporta's 
work  wnij  recently  made  by  Mr.  A.  fi.  Na- 
tliorst  (^Biiil.  de  la  aoc.  ffi'ol.  de  Fntnce,  .'t  s^r. 
t.  xi.  p.  4^2).  wtio  considers  that  most  of  bis 
so-called  algae  are  simply  casts  of  tracks  or 
other  impressions  mcchnniealty  made  ou  the 
sea- bottom. 

The  work  now  pablisbed  Is  largely  a  defence 
of  the  views  heretofore  held  by  .Saporta,  and 
it  contains  flgnres  and  descriptions  of  a  number 
of  tlie  casts  aod  impressions  whicli  have  been 
the  subjects  of  controversy.  Among  other 
things  noticed  are  those  peculiar  and  enigsaat- 
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ical  objecu  wUich  bavc  been  found  in  all  couq- 
IriM,  and  bave  been  dewribeil  under  Uie  narnvs 
of  Cnizinaftt  ICusopb.vcus.  etc.  These  are 
usually  auta  of  irapresskina  in  wb«t  was  Uie 
slimy  iiufuce  of  »  mud  thaet,  sometime*  un 
tneli,  aometimee  a  ft>ot  or  more,  in  Icogth,  by 
ftam  one  to  two  inches  in  width.  A  deep 
BUlcuH  traverses  the  middle,  and  the  surface 
»  marfaod  by  divergent  and  p»rall«l,  or  curi- 
ously reticulated  and  inoeculating  ridgoa. 

First  noticed  by  Dr.  lj)cke  in  Ohio  in  1838, 
and  D&in«d  by  Vnnnxnm  in  184?  Fueoidcs 
biloba*  by  D'Orb^y  in  18-12  CruaUua.  by 
nouault  in  1S50  Fraena.  and  by  Hall  in  1^52 
Rusopliycuii,  tliey  have  tteen  since  referred  to 
iinilcr  one  or  mwtlier  of  llie.->e  niuuv«  b>-  most 
writers  on  g^cAogy.  By  the  auUiont  luctitioncd 
they  were  regarded  as  Uie  impreseionii  of  sea- 
weeds ;  but  by  Uavson,  Lupparcnt.  Brian, 
Ilubert,  Ilugbes,  Nathorst.  and  J.  F.  Jntnee 
ibey  have  been  considered  the  tracks  of 
aoimaU.  Saport«,  Id  the  woric  under  con- 
^deration,  dinniues  their  charactnr  and  origin 
St  great  length.  F(e  pronounces  tbeni  Airaids, 
ana  aa]is  tbcm  Rtlobitcs,  talcing  the  name  ftom 
De  Ksy,  and  .rafcrHng  Car  authority  to  Uiu 
Urst  volume  of  the  '  Annals  of  tbc  New- York 
lyceum  of  nat^iTal  history'  (Iti^J),  wheru  a 
paper  is  published  by  Ue  Kay,  "  On  the 
organic  rcmoj OS  termed  '  Bilobites  '  from  the 
C'aukiU  MoantaiOH."  lUustratud  with  one  plate 
aad  four  figures. 

On  referring  to  tbie  paper,  every  American 
geolctfriat  will  at  once  recognize  in  the  fbssit 
d«»enDed.  Conoeardlam  trigooaU),  acharacter- 
Ulic  molliisk  of  the  comifcrous  limcetonc  and 
the  Schoharie  grit.  When  the  suture  of  this 
shell  is  cxposco,  the  carinateil  valvctt  present 
an  appearance  which  led  our  earlier  gcologisle 
to  regard  it  an  a  cruatacean  idlied  to  the  trilv- 
bite,  butdistingtiiflhcd  by  bnving  two  lobes  in- 
stead ol'  three.  I)e  Kay,  tliough  relainitig  the 
term  '  Hitobites/  recognized  Ite  molluacous 
character,  and  ita  reeemblauce  to  Cardium. 
From  these  facta  it  will  be  seen  that  Bilobites 
of  De  Kuy  has  no  relation  whatCTer  to  Fn- 
coides  biloba  of  Vanuxem,  or  Cniziana  of 
D'Orbigny,  and  the  name  h»a  been  erroneously 
applied  by  Saporta.  The  deacriplions  of 
Vauuxem  and  D'Orbigny  Iwar  the  same  date  ; 
but,  the  old  genu*  Fucoidea  having  l»eon  brolien 
up  and  aliandooc<l,  I>'Orbigiiy'B  OruKtana 
would  seem  to  bo  the  proper  name  for  theise 
nngulnr  objects.  >IaU's  name.  KiisophyouB 
(called  Rysophycus  by  Hughes  as  being  more 
correct),  is  apparently  n  synouyme  of  Cruzi- 
ana,  and,  published  later,  must  be  etipcrsfde'l 
by  that. 


Though  we  have  thus  obtained  «  naoe  for 
these  objects,  their  true  eh.iracter  is  as  ftr 
from  being  demonstrated  an  ewr.  nor  doca  it 
seem  probable  thai  ihc  present  divorsitv  of 
opinion  will  soon  be  harmonized.  Kver^' od« 
who  has  seen  much  of  tlie  cxpoeures  of  BboUow- 
waler  sediments,  shales,  and  flagstoiivs.  will 
concede  that  many  of  the  so-called  fucoidal 
markings  are  of  mochanlcal  origin,  and  will 
accept  Nathorst'ft  view  that  such  casu  as 
Kopbyton  and  FaneMorsea  are  inori^iiic. 
Where  the  east  oondsts  of  a  number  of  diver- 
gent ridges  springing  fhim  a  common  ntetii  like 
branches  fVom  a  trunk,  such  aa  Vexillutn  Sap. 
(which,  however,  can  hardly  1)e  di»tinj*ttisbed 
from  Licfopbycus  of  Uillings),  thcconrlt;sion 
9cem»  iDcvitable  that  the  c!ust  is  organic,  and 
the  form  is  rather  that  of  a  plant  than  a 
Sponge, 

Although  so  far  resulting  in  little  demoa- 
titratiou,  the  discussion  in  which  8n]x>rta  and 
^athorst  have  taken  the  leading  parts  has 
excited  much  interest,  and  has  been  produL-tive 
of  an  important  series  of  experiments  and 
observations.  Doubtless  in  this,  as  io  uaav 
other  diacusBioDs.  the  truth  will  be  found  to  Ua 
between  the  views  of  the  opposing  leaders,  ftH 
setenoe  will  be  adniDoed  by  the  RtiroiUus  to 
inquiry  furnished  by  tb«se  very  dilTercocos. 

J.  :$.  NEWBKunr. 


PROIfONClA  TION. 

Mebtiko  a  book  of  this  kind,  admitting  iin 
lH>ii8ib1c  utility,  one  naturally  asks  whether  the 
prominciatioiis  recommended  are  eorreci,  with 
allowaoce  fnr  ndmiaitihle  variations,  whether 
tlte  dcseriplion  and  i-cprescnlation  of  sounds 
arc  exact  and  clear,  and  whether  the  list  ut 
words  likely  to  be  mispronnune«'l  is  judiciously 
made.  Tiie  lirst  and  last  of  tho^e  question's 
suggest  uo  severe  criticism  of  this  book,  unless 
one  considers  only  matters  of  detail.  W« 
mention  only  one.  Paragraph  61,  in  the  in- 
troduction, should  be  clmnged  so  aa  to  make  it 
clear  that  by  '  autepenidtlmate  vowel '  is  meant 
that  In  the  Latin  words  referred  to.  not  in  the 
Knglish,  as  is  now  abitiirdly  said. 

The  second  cjiiestion  .^hows  the  weakoesa 
nnd  nnpraetieat  plan  of  the  hook.  Passing  bf 
the  Inlroduelion,  which  shows  some  careflil 
obscrration.  but  has  several,  hazanlous  OMCr- 
tion5,  we  come  to  tlie  body  of  the  tiook.  Here 
cnch  page  contains  two  columns,  — on  the  right 
baud,  libe  words  iu  alphabetical  order,    but 

^  A«Bil»«DCitr  iimitMKiaHoo.    By  l.mti  :(niaaia.    Mil 
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nol  perfectly  so  (wilneas  con$oi$) ;  <ra  the  left 
hand,  the  same  wordH,  in  tli«  same  epelling,  but 
iv'itb  v&riousdevioeo  to&boTT  thepronaaciation, 
auch  as  the  use  of  accents,  acute  and  grave, 
beavy  cyp«  fbr  «om«  tetters.  mkI  Bmaller  type 
Tor  sUcnl  letters.  Tbc  notntloo  used  is  a  aovr 
oao,  Had  the  flna)  rrsiilt  IWr  ttom  being  readily 
iDtelti^ble.  The  projier  coiine  troiild  bare 
been  to  miniinlze  the  incoiivcnlence  to  the  user 
by  miildDg  lh<:  IvfVband  oolaran  an  simple  as 
poisible.  u8lii]{  always  only  one  si^  for  the 
same  soum),  and  omitting  eileat  letters  alto> 
getber.  If  all  tlie  vordi  are  reapcUed  aolely  to 
show  their  prouutioEaliou,  there  Ih  no  cxcuae 
Tor  not  speUiog  pfaoootioaUy. 


I 
I 

* 

L 


NOms  AND  SEWS. 

TuE  local  cMoinlttao  of  tlic  American  uaociuJon, 
which  wUl  holil  lu  thhrt;-tounh  tneeUiiK  (n  Add 
Arbor  during  Die  wMk  b^lnnlnf  Wednesilajr,  Atig. 
an,  annaiincn  thiil  tlie  gnnenU  leniuiit  will  be  bvhl 
in  Unlvenity  Hull,  wbll«  rooou  for  ibe  Baciioual 
meeilti^  vIU  be  ual^wl  In  dlffennt  bulldlngtt  on 
tliA  uDivftrvllv  ground!.  The  oSleea  of  (he  permo- 
neiil  aiid  local  HcriUrItt  Knd  of  tha  r4rlou>  c«minil- 
t«c«  will  b«  wlNUi«li«ii  iu  Um  iauii«dUte  pT^ximlly, 
togcthervlth  an  auoclntlon  poitoBlcei  and  all  lai' 
Mrs,  lela^rama,  aud  «jpr«aa  packagea  bcarinc  the 
letMn  'A.A.  A.S.*  will  be  ddlvered  ctoae  ai  band. 
I'he  aoirartfty  uflkrs  the  me  of  IU  roonu  for  anjr 
IccLuras,  ur  siwclallf  llliutnuad  papen,  which  may 
be  aoihorlMd  hy  the  toutdlag  coeeralttee.  Ssotlnnat 
papen  detnaadlng  experinantal  lHuaUatton  foay  be 
BDpplementad  br  tli«  uto  of  the  apparatna  at  hanJ. 
The  aaivenlty  wIU  fumlah  dectrielty,  either  from  a 
dynamo,  from  a  swraga-baiuiry.  or  from  primary  bal^ 
teriei,  aa  may  W  needed  by  membuni  reuidhiK  p^iera 
on  eiaotrtcal  •iibJKta,  Opportonlty  wUl  alto  he  tdran 
any  member  detlracM  ot  naklag  an  exhibit  «f  appa- 
ratua,  mineral*,  or  MiantiHc  specimens  of  any  Und, 
to  property  display  the  uin«. 

The  M'tDiitltt*'^  I*  tiotyel  ready  to  ftnnoiiHC«  coai- 
plvtu  arranKcnieiilH  witli  the  railway*,  but  they  itate 
proTiB lot) ally  tbnt  over  moat  of  the  linca  lettifl)  Licic 
cte  will  bi-  tumlsltwl  for  onc-lhird  of  the  n^iilar  piioe 
to  all  who  have  paid  fuU  fare  orer  tbc  same  line. 
Ann  Arbor  ia  nituated  on  the  linea  of  two  railways, 
—  the  JiUehtgan  eentral,  mill  UioTolvdo.  Ann  Ailmr, 
and  northern  Iflctalgan ;  aui!  a  apo'cljil  ihrotigfa  train, 
for  the  exclusive  uie  of  m«mbera  of  the  auodatlon, 
will  be  run  by  the  (onncr  11  a  lufficlent  number  de- 
stre,  toarlng  Buffalo  on  Tucadny  wornlnt:,  Auj;.  3!^, 
aio|j[)ing  fof  an  hour  or  two  at  Niagara  Falls,  and 
rCJichlng  Ann  Arbor  in  Lite  erenhig  of  the  same  day. 
The  two  howls  at  Ann  Arbor  are  the  Cook  ITauae 
and  the  Franklin  House,  where  members  will  Iw  ac- 
comraodated  at  two  dcillan  a  day.  A  large  number  of 
rooms,  with  prices  varying  from  fifty  cenla  to  a  dollar 
a  ilay,  hav«  alao  bean  «ngag«d  in  private  bonses  near 
the  unlrersliy  grottode,  where,  to  accommodate  those 


not  offering  boajnl  a»  well,  a  reHaurant  suScient  to 
accommodate  three  handt«d  persona  at  once  wUl  be 
establiahed,  at  which,  breakfast,  dinner,  and  supper 
will  be  fumtslwd  at  the  uniform  prin!  »f  ftdy  eenta. 
Private  hospitality  ia  alao  liberally  pmniiiwd  by  many 
dtlians;  and  there  is  no  lucstlon  of  siifBd^ncy 
of  aecommodatlon,  aa  moei  o(  the  two  ihouajwd 
students  who  Ute  In  the  elty  during  t«nn  timo  will 
be  absent  on  tbdr  vacatioo- 

An  evening  raoepUon  on  a  day  not  specified  will  be 
given  the  aasodation  at  the  aitirt-hmiac,  tofrihcr 
with  a  laam-pany  on  U»  university  ground*  at  tlie 
cICM  of  one  of  the  regular  seaslon*.  The  excuiabnis 
committee  bat  nearly  completed  anangapMOla  for  a 
trip,  fraa  of  all  aiptunsa,  to  the  Saginaw  vallay,  includ- 
ing a  stMnibeat  ride  down  the  river,  and  view  of  the 
ciUea  of  Saeinaw,  Eaat  Satt'naw,  Bay  City,  and  Veat 
Bay  City,  wd  tlw  eoormoua  iodusiriaa  Id  salt  and 
lumber  mapnlactiiw  which  have  gtnn  the  Saginaw 
valley  a  worid-wtAe  celebrlif.  This  valley  prodncM 
aonuaily  a  billion  feet  of  lumbar,  and  the  aaeuraloo* 
btJi  will  see  half  a  billion  piled  on  the  docks.  In  eon- 
junction  with  tlteae  vast  lumber  operations  will  be 
wen.iheprodnotloa  of  salt  on  a  scale  unequalled  la 
the  ^aorld,  anil  employiug  the  various  Improved  pro- 
cesses. Tha  committee  has  also  anaaged  for  ezcnr> 
tions  to  Detroit  and  Macltiuacic  IsUud,  with  side 
trips  to  Sault  Sta.  Marir,  Pectoakcy,  and  Manjuena. 
Uemben  wtehlng  to  makn  any  spAClat  Inqulrlei  or 
arnuiganmts  sboold  address  I'rof.  J.  W.  i.aagley, 
local  seeratary,  Ann  Arbor,  NIcb. 

—  Matusoffiki  and  MklUue,  H-ell  known  forthtlr 
tntvall  In  China  ntifl  8skha1ln.  Iikto  recaotly  Hiitshed 
a  new  map  of  China;  that  is  lo  say,  of  the  HIddIa 
Kingdom,  with  the  region  bordering  upon  it.  Thif 
chart  ■■  on  th«  scale  1 :4,S(l0,0O0,  and  is  the  bast  y«t 
Isioed  In  point  at  execution.  Paderin,  Uspenskl,  ac4 
Sheveleff  have  aerred  as  a  ccmmlitee  on  the  onhof> 
rapby  of  [irupcr  naraee,  wHli  Professor  VatilieS  aa 
umpire  In  doubtful  cases.  It  extends  from  the  veat- 
em  borders  of  Corea  to  the  Vung-llng  Mountains,  awt 
between  latitniles  |S°  and  AA"  north. 

—  TliD  vlRRUUrc  de  nirkeitaa  for  lS8a  has  juai 
bSMi  issuod  by  Mussn.  Sokalott  and  Lakhtio.  Its 
contenw  are  of  unuaual  Intenst  la  eonneetion  wiUi 
recent  evanu,  and  comprise,  among  othar  things,  a 
chronology  »f  hlstorloa!  eTcola  from  ll&>}to  1S94;  a 
memoir  on  the  Uerv  oasis  aud  on  the  route  between 
Kbiva  aud  tlieCas[>tan;  ll'■tl^t(l^  ihi^  .\ian  Ifariai  a 
description  of  Ferghana,  of  tbc  museum  at  Tashkent, 
of  the  llshariee  of  Tnrksstao,  and  an  account  of  pub- 
lic InatmoUoQ  In  Tntkesiao. 

—  A  special  chair  of  goolo^  lias  ]ast  betm  cstabr 
Ihhod  la  the  Indiana  unlvenity,  and  Prof.  J.  C. 
BrantMr  of  the  Geoluf^cal  suney  of  PennaylTanIa 
has  been  chosen  id  flU  it.  Professor  llntnner  was  for 
six  years  assistant  geologist  lo  the  Imperial  geological 
tnney  of  Braalh  Prof.  J.  P.  Kaytor  of  Indlan^oUs 
ha*  been  dcetad  to  th«  chair  of  phytic*. 

—  Ur.  Hennann  Roskoschny  lias  projected  a  seriot 
of  geographical  manaats  on  European  and  eapecihlly 
German  oolontiaiion,  nndi-r  the  title  '  Europaa  k>.{«tv 


510 


SCIENCE. 


lYot..  v.,  KoL 


nJflo.'  Undo-  Ifac  tamt  edilor  fau  juit  b«cD  lMU«d 
the  flnt  part  of  t  band-lexkou  of  Africa  by  P&ul 
fieldiOD,  ta  <!(>iii]ifUe  thiriy  ptirU,  oeiaro,  Bt  fifty 
pfMiilge  e»h.  to  lin  profuMy  illu«iniii'<l,  »n<l  to 
contain  r*rTfi*p«ct)fo  m  nr^ll  m  actiwl  i[if<iruialii>u. 
it  U  w^tl  prliiC«il,  anJ  la  publi>b«il  by  Growuerft 
Scbrauiru.  LcipziR. 

— A  iaug-deUyed  letter  from  Die  biftlioii  of  central 
Onmiiin  k^vcb  dnulla  of  ths  bonon  r«iiil<!m1  lif  llie 
cirll  Aiii]  irlijcioiii  nuthorllles  to  the  relic*  of  ILe 
compaiiloiis  of  La  I'oi'ouflc  llime  Ust  sunrlvors  of 
Ihll  unforlutiale  *xpiMlllfail  vtert:  liini«iwTi><I  by  Itiu 
Siimuuuoii  the  Itlul  uf  Tiilnjlu  imllic  llth  of  Ih-coin- 
iMr,  178T.  Fa.lh«ir  Vidal,  of  tha  mlBcloii.  had  b««ii 
wuv^hlag  twelrp  yea.t«  for  the  remains,  which  vom 
finally  ii]«ntified  in  OcIoImt,  1682.  The  authoritir* 
In  Francfi,  on  being  notified,  ci^utod  a  ba&mlfu!  nior- 
tnarr  tablet  to  be  prepared,  and  forwurded  to  the  ad- 
mlrsl  on  duty  at  tliat  itnUoii.  A  iiioiniiiieiit  wo* 
Mvcted.  upon  triikli  the  Ubtfft  was  Itxi^,  and  a  tmall 
ehapal  built  npar  It.  The  whole  «ru  dedicated  by 
Bkhop  LamaiA  and  CDinniandaiit  Poumkr,  of  tbe 
French  navy,  with  wilonin  mwidaiiUI  and  tniiiai*- 
l^iiti*  on  tha  ninoty-snTOtith  aimiTonary  of  the  ovont. 

—  Tlie  S>wt*t<  d«  );i^ograplii«  hit»  elected  Mr.  <le 
Lcaaeps,  lb*  present  Incrnnb^-ot.  to  lli  presidency  for 
1$8-^-^,  and  UuSsrt.  Illruly  .Hid  UlcrlLofrsUcIii),  vlce- 
preslileuts. 

—  A  jiorllon  of  the  work  uf  ProUttaut  Tni)i«ionkri<>a 
In  China,  which  ha«  Attracted  little  attention,  says 
IVature,  and  which,  DeTertheleEs,  Is  of  ^rftal  Impor- 
tance, la  the  preparation  of  nehu-il  and  text  boDki  til 
('hineie.  Kor  thi*  purpose  Protoiluit  ]iiU«lonari<is 
of  all  nalionalitirs  and  denominations  have  utiil«d. 
At  ti  Keneml  confertuce  held  In  Shaiij^liai  lu  ISTI,  a, 
committee  of  eight  of  the  li-^dins  mlssbiinrics  wns 
appointed  to  tuperfatciid  lliu  preparation  and  publi- 
cation of  the  scries.  The  work  has  now  been  going 
on  for  etijlit  yean,  and  the  oomiulttee  are  able  (o  re- 
port that  oviT  forty  wurka  hnva  been  Iss^ied,  and  that 
thirty  more  am  in  varloiiii  uta^e^  of  pr"gre«8.  In 
addition,  four  nnmber«  have  been  Issued  of  au  'ont- 
line  aeries'  compiled  with  the  vl>}ect  of  siipplylnij 
UhiQMo  schools  wilb  small  and  simple  trcntlfcs  on 
scientific  anbjects  at  cheap  races,  sullahle  tdther  aa 
elenieiiiary  scliool-lxMitca  or  a«  popular  tnurlN  for 
general  dlstribntioii.  What  ■ch«ap  rales'  inean,  will 
appear  from  the  fact  that  the  otitllnes  of  astronomy 
eotla  rather  iesi  than  a  penny;  those  of  poiitieal  and 
pbyalcal  geography  aitA  geolo^,  about  twoponce 
each.  The  larger  work*  otobrace  anatomy  In  flflu 
Totuinet,  ancient  religions  and  philosophic  in  tbrev, 
artlhmetlc,  chart*  of  astrun<>iny,  birds  and  mammnln, 
with  accompanying  handbooks  (iheac  charlA,  from 
ihfl  prices,  arc  ubvlously  intended  for  the  nails  of 
schools),  chemlairj,  political  eeouomy,  s«oIok>',  nnl* 
nmi  history,  inli'maUonnl  law  (a  tranalation  uf 
Btuntscbli,  it  apjH-ars),  zoology,  and  soreral  on  bIblU 
cal  topics.  Those  In  preparation  inelude  treatlacH  on 
varioiii  branches  of  elemeatarrmaLlioniatio,  botany, 
etboolosy,  hyjiieDe,  jurispmdciKM,  logic,  mailiciuatl- 
cal  phyaica,  meteorology,  mineralogy.  pliilolnKy,  and 


forty  walUcharta  with  nccninpanyins  baodboolBi 
Tlies<-  works,  it  ninsi  be  remembereJ.  buve  Brst  to 
ha  compiled  with  a  speeial  riew  to  the  knowledf* 
uiaally  poaaeosed  by  Ct>in«««  children,  and  then  to 
be  translated,  rcpmoiitinz  In  each  case  two  diatloct 
tAsks.  Titat  ibo  missionaries  in  Chins  nnd  rlsvwhen 
hare  schools  where  liiry  learh  th'?  yotuis.  Is  well 
known;  hut  It  will  probably  be  a  sitrjiHse  to  many  bi 
find,  that,  in  ndditlou  to  thelp  onliunry  Inbora  ■■ 
preachers  and  lejichers,  the  nilaiioiiarje«  In  China 
bate  had  lo  nndertake  a  task  »(  lui^h  niagiLiiud«  u 
the  creation  of  aebool  literature  on  sll  siibiects  of 
hnraait  knowledge,  fr»ra  arlthtuetlc  to  juritpmilencc, 
and  froru  anutoruy  to  lojclc  The  statoTucnL  on  CbU 
Bubjecl  H  taken,  it  should  be  added,  from  the  CM* 
ncse  recorfirr  of  Shanghai,  a  mogaxlne  which  Is  (Iself 
a  moumncnt  tn  the  learning  and  enieriirls(>  of  I'tvtei- 
tani  mluionarlvH  in  China. 

—  The  second  edition  of  Macfarlane*a  'Geoli^cal 
railway  gnlde.'  dm  publisbwl  in  lfCI9,  la  now  in  ac- 
tive prDp^rnilnii.     A*  its  ndranca  depends  on  vu-op- 
vralinn  from  nianystaM  geologists  and  othvrv.  It  (• 
of  necesaity  somewhat  leUurdy;  but  sul>al(uii{al  |ir«t- 
res*  Is  niiirked   by  thirty  prclimhinry  p&g(»,   whicfa 
describe  the  Dominion  of  Canmla,  prcparr-d  by  G.  31. 
Dawson:  and.  If.  tlie  restof  the  work  la  up  to  t  lilt  high 
statidard  of  d<-laU,  it  will  he  a  great   Improvcraeat 
on  ita  rahi»b1n  prvdncoasor.    The  notes  are  full,  aa4 
suno  au  excellent  purpose.     Kor  example:  tinder  St. 
Hllalne  station,  (irand  Trunk  railway,  we  fiml,  *■  Be- 
loeil  Mountain,  one  of  the  rRmarkablo  icncous  pru- 
trii>lon«  which  penetrate  the  flal-lylog  Silurlati  n>cka 
of  the  St.  Lawrence  valley,  may  hi;  visltml  ftnin  this 
point.     Tlie.  mountain  is  partly  composed  of  auglte 
syunite,  and  partly  of  nephcllue  ayenit«.    Ad  exevJ- 
lent  summer   hotel  on  The  mountain."      Again,  al 
Thoruld.  "(jood  section  of  Clinton  and  Xlagarw  la 
cutting  of  Wuilnnd  canal.     Fossils.     A  band  of  aigi]- 
iaeeons  limestone  eight  feet  thick  In    the    yiagara 
yields  an  excellent  ceiiu:nt." 

—  The  ordnance  survey  of  tb9  United  Kington 
has  issued  an  lutereetlug  report  ou  tlie  proRrcss  made 
to  the  end  of  1$s^.  Scotland  and  Inlaud  hav«  bean 
coniplf:t«il,  and  mnin  of  these  i.-otiDtr[c8  oa  the  six- 
Inch  scale  have  been  publHhed.  In  Walas.  Peon- 
[froke.  Carnarvon,  an'l  Aneletea  alone  remain  ta  ba 
surveyed.  It  Is  Iioih'n!  tliiit  ilie  whole  of  th»  Utif- 
duin  may  tie  flnlsliud  by  the  rear  1800. 

—  Frofesaor  Uennann  Fol  hu  made  a  most  TaliU' 
ble  contribution  bo  the  retoiirceji  of  the  bistotogbt 
through  tbo  publication  of  the  flrst  part  uf  his  '  Lefar- 
bucb  der  TerKleichenden  inikrotkcrpiscbcii  Miatonale.* 
— A  trcAiise  which  uuzht  t»  be  in  the  hands  uf  every 
morphiilogitt  and  mlcroseopisi.  Tha  Dim.  part  b 
entirely  devoted  lo  technli)ue.  and  Is  ao  tboroogii  aad 
eihau«tlve,  ami  ilone  with  su  much  critical  acumeis, 
that  It  *nrpK«t"s  nil  Its  prvdocessonL  Setialhie  and 
practical  directions  for  tlie  u>«  of  tho  uaalfoU 
Instruments  and  operations  of  the  blatologlat  an 
^ven.  The  author  has  added  alto  many  raltiaUe 
explaiiatlotiB  and  crRictsms.  and  describes  a  nunbcr 
of  new  intplenients  nnd  methoils  devised  by  faluadL 
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The  prawnt  port  caalaliia  iha  lalMi  mithoda,  uid 
clws  lli«  lit«nturc  wnr  futlr,  »nd  nuty  be  bouglit 
sepEtrat^ly  by  thme  who  triali.  PAit  Mcoiiil  will 
treai  of  tlie  cell  ami  the  atruccure  of  luilullutar  (uil- 
mnU;  part  third,  «f  thn  ecKxIorm  and  tU  dorlvatlvei 
In  thd  matuKiii;  pnrt  fAurch,  of  the  «nU)dcnnal  end 
tuesoderioal  vrguoa,  —  th«  wb»l«  t<t  iiutk^  a  Tolurav 
of  soiue  six  liuiidnid  iuid  fifty  p4(;os. 

— Aomfiltigioihi:  Catonieannd  InUia,  B^rouF.  voa 
Miillur,  K.C.U.O  ,  Iwi  luuud,  uixler  tlie  autpicm  of 
the  Vlciiirljin  |p>vAniinenl,  ft  MtninI  aiippIuineaL  to 
I1I4  Bf«teiTi:tUc  ci*nsii>  of  Auilr>tlikn  pUou.  Ic  ».[»• 
pear*  ttuiu  [be  liifitrmatloti  itow  pubti^lied.  that, 
wItiUl  tlie  known  plaiiU  of  Atisiralla  aii-l  Tjtaiiunia 
am  aljoLil  C*,OiN>,  clu^f  occur  iii  tb«  foUowlng  pn)p<ir- 
lioiis  In  tlio  r«>p«ctiv«  coIohIm:  vii.,  wi»«l«ru  A.us> 
Ualia,  3,4W;  Queeustbunl,  W>T;  N«vr  South  W«l«», 
a.l-'tl;  n»rkhcrn  Aiistr&lia,  I.^UO;  Vicloria,  l.SJi>; 
SoHtU  Australia,  l.btti;  and  Tatiautla.  l^OSA.  The 
pnvjTwas  'if  bouniotl  diaeuv«ry  In  Aiiitralia  within 
lli«  lait  (jiiarl^r  of  a.  cwiittiry  hax  Immii  very  inark«:l; 
and  tli«  oi}1onin»  ara  mniuly  ln<l>?l>ti-d  (•>  linrnn  Hiill«r 
for  thla  r«gulL  Ho,  with  iha  late  Mr.  U'.'niham,  pra- 
p»t¥d  and  publUfaed  tb«  aereii  ralumei  of  tbe  *  Flan 
Aii«i,ralii-ii<ii>.' 

—  Dr.  Ki»cliOr,  who  lived  for  Mfeti  year*  M  »  doc- 
tor ill  i£.-tn£ii>ar,  h»>  publialied  k  boalc  oa  tliv  colo- 
Dilation  of  tropical  Afrlcn,  celled  'More  light  on 
a  dark  quarter  of  the  worlJ;'  aNo  a  report  uf  hli 
Journtsy  from  l*.iiii;ittii  lu  l.nkr.  N'of-wiuch^  und«i> 
Ukcn  for  the  ll:iiiiliiir);  ^•■grapliii-.-il  «<jciQly. 

—  Accurdlns  lo  Salure,  the  UrliliU  consul  at  Leg- 
li»rii,  in  h)>  lupiirt  for  ih>!  pnil  yoLT.  naak«  aaiDe  In- 
t«reitlng  ohMrmtlon*  on  coral  in  tba  Hudll«rranoan. 
lionie  o^uiiirleB  back  the  Modlterraaean  corfti  R*h- 
cficn  warv  carried  vu  excliiaitvly  l>y  ih»  SpaiiianU, 
ami  thupriDcipnl  a»uiblinliiu>^nt«  ciij;.«i;i.-d  iu  thi  man- 
ufacture of  curat  ^rnamcntK  were  In  tlio  liaiida  of 
Jew*  residiug  iu  Spain.  Towards  Uie  close  of  tbe 
lixtfimih  ciniLiiry,  t<)  escape  tlic  peracvulioiiv  towlikli 
they  vrcie  ex|KiBed,  %  Urgn  number  of  tlMwe  mer- 
chuiU  removod  to  Leghorn,  In  on]«r  to  enjoy  tbe 
■eetire  atylum  nflonleil  by  the  lltienl  enaeiiaeiita  of 
PonlUiaiidodi  M«dici.  Crewswere  obtained  friim  (ho 
ileapolltaa  coast,  principally  frora  Torre  del  Greco: 
bcaoe  Uii«  plaov  at  an  early  perioil,  bi-i;iii»c  ihr*  chief 
■eat  of  ttw  coral  lisli<:ry;  oml  nnat  of  tlio  hoMs  ea- 
gaged  in  It  arc  atlll  fitted  oui  at  tliat  port,  although 
the  luaiiufacture  of  coral  oriiaineala  and  beadi  I* 
carried  on  principally  at  LiVgh'im  ainl  Gmi'in.  TbeiiD 
omunenls  are  nivt  witli  in  aliuott  Mvury  part  of  the 
world ;  and  iu  many  countriea,  even  In  Europe,  eorai 
ia  bclievot  to  be  posseitcd  of  a  p<rciil)ar  charm,  la 
Asia  ami  .Vfricii  it  is  r«t;nriic4  with  a  a^rt  of  rcligloiia 
Ttineratl'itt,  while  in  India  It  ia  lAr;icly  uacd  for  the 
adomiuunt  of  ci>rpsej  wtion  prepared  for  oratiiatloa, 
But  the  prvMiril  iliiuiiou  of  tlie  eoral  inid«  Ik  dliu- 
traui.  In  1&'^  a  ooni  bank  icveral  kllonietrei  In 
lenj^h  wu  dltcovered  near  the  Island  of  Sciaeca,  on 
the  cout  of  Sicily,  ami  oiiae^ueuily  thn  yield  of  raw 
material  liiu  boi^n  far  In  eic>tt*  of  the  demand,  and 
tbe  reef  1>  aiill  very  (ar  from  being  ozhMoaMd.    A 


grcNt  deprodallon  la  Tolun  bos  enntietl,  aitil.  at  a 

consequence,  aa  extenklve  trade  ha*  aprunR  up  la 
corml  with  AfricA,  wliiFrs  the  natives  now  purchase 
carat  omanivuia  Id  place  of  glass  beadt  of  Veuelian 
and  G<>rmao  maaufv^ture.  The  raw  coral  eouui 
from  Maplci,  wid  It  worked  at  I<oghom  by  woni«n 
into  beads,  Urilith  India  Mid  Egypt  being  lh«  chief 
cuttonivrs  fur  thetu. 

—  Ur.  Shclford  Didwell  has  read  a  paper  l>cfor«  tit* 
Royal  society,  on  the  chaiigi-9  prwiuccd  by  maznetl- 
aalJoi)  in  tbe  lenz'.h  of  ru  ta  of  Iron,  tlMl,  anil  nickel, 
llfl  Biida  that  tbe  length  of  an  iron  rod  I*  lnur«Kied 
by  maguelluUon  ap  to  a  certain  critical  iialu«  of  the 
magneitxing  forcu;  and,  If  ihatU  panMl.  IheeJoaga- 
tion  i(  dlraiiiished  in  profMrtlon  at  tbe  magDetta- 
Ing  force  increaaea.  Tbe  aniaaut  of  the  m  tslraam 
elongoliun  appears  (o  vary  invcTMly  oa  the  *(|ur« 
root  of  th«  (liamoicr  of  the  rod.  Id  S''>ft  ateel,  nuig- 
netlxatlon  produces  elongation;  and.  with  hard  ateel, 
tliH  ci-iticol  r^lue  of  Lha  moaiieiiiing  force  btfcomai 
TMry  hi^fa.  In  eoft  ateel  a  CemponuyelonKntlnn,  onoa 
prodiicml.  m.iy  be  mointAined  by  a  ma;neiUia';  lorca 
too  antall  In  liwlf  to  produce  any  eloitgatlon.  Nickel 
contlnuu  to  retract  witli  nukjnetliing  forct^  far  ox- 
ceedintt  ihoM  whicb  produoo  llio  iDailmttm  <laQg»- 
tlon  of  Iron.  Tbe  grealeM  observed  reiractlnn  of 
nickel  U  more  tlian  three  tliDO)  thf  masiinacn 
obscrted  elnnioUon  of  Iron,  and  the  limit  ha«  not 
yet  bi»;n  rcai'facd. 

—  Prof.  II.  A.  llaxen  Iiai  prepared  a  elcnol-aerrlc* 
nolo  Ino.  XX )  on  tbe  thunder-st'jruis  of  Uay.  1884,  In 
which  ho  glvee  a  brief  aiatemeni  of  the  rewllt  ob- 
lalaedfrotnlbevolun  leer  Db*erratiori«  on  these  ctonna, 
gotbend  on  ipfcial  cardt  from  pcriona  in  nil  ports  of 
theeountry.  It  Is  illusUated  by  ninps  for  May  IHaud 
10,Hhowiiii:  theodYoiiceof  ihnthunder-iitiirfn  jrvafor 
these  dtys.  Tlic  cmdiiaion.i  prc^ciiicl  arc.  1*.  boll- 
falla  occur  ordinarily  with  a  piv-iiure  ranch  below  the 
uuruial,  aud  iu  a  position  two  orthn^e  liundred  mllea 
•outli-east  of  the  centre  of  barometric  doprCMkm 
(cyclonic  ceatru);  2",  thunder-siornu  oilvonoe  from 
weit  to  east  and  >outb-east,  generally  a<M!>>uipanyIng 
a  cyclonic  depression  In  It*  soutb-eait  '^uodranl,  four 
or  fire  handrcd  miloa  from  Ihc  c<ntre;  i\  their  ae- 
tton  aaema  to  die  down  at  night,  aitd  begin  again  In 
thv  moniing,  and  often  spreads  In  a  fnii-^lupe  to 
Hotitli-east  and  vwt;  4^,  the  velocity  of  the  ihnnder< 
Btonn'aadTonce  la  greater  than  that  of  the  accompany- 
ing cyclonic  depraasion.  UMcrlpIlon  of  the  simple 
muthod  of  obaerratlun  Is  aiidud,  and  It  !■  siatod  that 
more  obenrrera  are  still  d^Ired.  Pmtiked  carda  for 
maill'ig  reconls  will  be  supplied  on  appNcalloD  to  Ui« 
Gbl«talguat  olScer  of  tli«  army,  Waahlngtoo. 

—  Ur.  E.  W.  Uaundcr,  a^siatant  In  dtarge  at  the 
apttctroscopic  work  of  the  IL^yal  ubtervatory,  Greea- 
wich,  it  giving,  in  the  cumint  numln-n  of  the  0!i*(r- 
tainry,  a  piper  on  llie  luoUoiiauf  n:»t»  in  the  Hue  of 
sight,  aa  determined  by  spec(ro<v^opic  metliods.  Qe 
remarks,  that  If  the  definition  atlributod  to  Batael 
be  a  coitect  one,  — that '  astronvray  is  Uie  study  of  tba 
moTemants  of  the  hearonly  bodloa,'  — apeotroacopy 
hod  no  claim  to  be  regarded  a*abFuich.oC«au<MUHK\^ 


niillt  Dr.  Hoitgina  obialnnl  liU  flnt  nwniim  of  the 
dl«|»liti-«nii>iit  of  lh«  Flitifl  in  lli«  »pp<rtrtiin  (>f  SIHim, 
antl  Hum  iimvpd  that  U  vm  ]>Miil)1e  m  tuxwrlidn  thi> 
B;w>ed  with  n-)ilch  ilie  starwji*  moving  In  ih«illre(S 
tion  of  tlio  risiiulrny, —  siiol'servntion  which  Jocm.'* 
to  rank  in  iinportiincc  with  the  Br>t  detMtlon  of  Ibe 
pmper  motions  of  stAn,  or  tlio  first  dei«rnitnai)or>  of 
tbdr  aiiniiiil  parallas,  or  cTen  si^uiewhu  blgber  «s 
ttelng  mntM  nillrrly  n  noTcl  rnierpri»«, 

—  E.  R^Tllloiit,  the  Frond)  EprpOlnglBt.  haiin«arlf 
contpletM  ftii  ex^au*Iir■>  ri^port  on  tli6  ilixnotk  iI-h? ii~ 
nsDt*  in  Llic  Britlali  iuu*>cum  whlcU  tutrc  hwa  dl»- 
covmd  1»  tlia  coan*  of  lfa«  dtttrnctluQ  of  soiuo 
C<»i>llc  liaut«a  In  Lover  KgjpL  Tlieae  demoilc 
OHfraka  IdcI  ude  a  gnrat  nuuibt^r  of  rr-»lpt«  fur  taxes, 
wmo  beliiK  of  thii  Rnnian  ]i«rii«l.  neillloiit  ixiltiu 
©III  tliat  otip  of  Ihc  drmolli'  ontraka  presMicd  In  Cho 
Loiivra  la  cotiipnssd  In  eiactt;  ihe  same  fortnnix  at 
thoic  writt-Mi  111  Gn-ek  diirlnj;  the  sccoikI  year  of  Ihe 
ivlgn  of  Tall^la,  and  tlio  thfrtMnlli  jonr  of  Nero. 
Othor  Mi'logoua  examplta  are  among  lliOM  lu  (h« 
Grlllsli  muteuui.  Th&  iiiott  Itilerestlns  of  the  oatraAn 
tubraitleil  to  Kcvilluut  an  of  ilic  Piolrmaic  period, 
ftmon^l  which  occur  mtvtiiI  bilingual  trxii  of  cnn- 
sidcralilc  ImportMiW.  Oiio  of  theSH  decide*  a  great 
qiioUon  about  money;  and  aiioUier  example  It  a  !«• 
^pL,pajabl«lticoni,ot  akindupioihe  pronefil  tliiie 
only  knotm  from  the  Grmk  irxta,  and  ilemon  at  rating 
the  Talidtiy  of  tlieoriei  with  regard  to  nieaaurM 
hithorlv  hi-li)  aa  pruvlalotiaJ  onljr.  Olli«r  oalraka  in 
th4  eollKtion  Kcord  oatbs  l«keu  about  crv|K>,  the 
SucccealDn  of  prnpcrt;,  and  acGU>»tIoi)« of  thrfti  from 
tlie  catacombs,  us  ncll  ua  a  domaiiil  for  (he  HbrrBtlon 
ot  a  llavf',  and  aii  liistritraeni  for  the  dellTcry  of  cer- 
tain pr<>]wrty,  tliR  nianiiet  t>elng  rei-orded  In  wliich  a 
houw  waa  led  hy  its  owner. 

— Tbe  )ludvnt9  of  ihv  Kona&s  Stal«  nfTicultiiral 
Colle^at  UniiliaUnn  arc  planning  a  nattiral  liistor; 
czpetlltiun  during  the  Buianior  in  the  ve*t.  The 
field  of  Ihcir  operatlona  will  lie  twtwecii  the  IDOth 
and  IQiJth  tnerldlana. 

—  Tlie  report  of  ibe  proceedlRgi  of  the  Reale  aea- 
detgla  d*i  lineel,  Komv,  At  eantalned  In  yatur*,  cilftt 
Profeaior  Tacchiui'e  comaiMii  I  cation  on  the  hydro- 
gtnic  protub«raiK'i->  of  th«  tutit  observed  at  the 
BoyaJotntntalorruf  ihe  college  of  Rome  during  i9Ai. 
In  cuntliinatluu  »[  )ii)  pri>vioua  nolo  to  llie  effect 
tliat  IKM  must  li«  considered  as  a  year  In  whlrti  ilie 
plii-tioiiieiiA  of  the  chromosphere  hail  altalnt>d  their 
niaximiitn  dcvdopmeril,  he  prenented  the  rc^iulta  of 
obrervjilionson  two  liundrH  and  fortj<twodftyt,  from 
which  it  apjieai-wt  that  Ihe  mimber  of  tho  pfotnber- 
wwea  hicrcMed  (runi  March  iv  October.  In  order  to 
getridodhv  anomallct  which  are  met  with  inrnrlnus 
otoervalions,  and  to  nbtnln  acur\e  represvntlnE  the 
courw  of  the  phenomena  In  the  period  lt450-»4.  rn> 
feaMTTarchiiiiliasiakenaamoiithlyateans  the  means 
af  three  months.  The  corresponding  ciiree  shows 
three  ctiim mating  points,  or  periods  of  maxlmam 
actWily:  eit,  July,  I88U;  Sepiembcr-October,  18SI; 
and  March.  ISSf,  — which  last  ii  th«  highest  jo  the 
whole  scries.  Tho  Diaxinium  of  the  protuberances 
fullowa  that  of  the  aan-spoti ;  and  recent  obserratlons 


make  it  probable  that  the  pivarnC  yeiir  will  be  oneat 
prejitcr  activity  In  the  chrontoaphere  and  aolar  atmsa- 
phere. 

—  Prof.  P.  JeflrvyBeU  will  In  future  adit  tbe  ZoiHf 
gteal  record. 

—  Pfof.  n.  L.  Colm,  in  hla  pamphlet  ■  rabwilen 
beleuchtunirswerth  der  lampengloclivn  '  (tVisabadw, 
ISCS)  describe*  a  long  fcrW  of  determ  I  nation  •  of 
the  rvUtire  values  of  vai-ions  fortna  of  larap-tbadet. 
The  nirthoil  pursued  was  to  me.v>uro  the  brlghtaea 
of  nhlt«  paper  lying  on  a  tabic  oTcr  which  the  Mttrce 
ot  anlffeinl  light  was  suspended  at  a  given  ttfatance, 
by  niuan*  <if  a  Welicr  pliotonteter.  Aa  one  would  an- 
ticipate, tbn  p>neral  efTect  of  a  aliad*  is  lo  Increase 
rery  grnatlf  tti«  Illumination  Immediately  iinder  the 
light,  and  not  modify  It  notably  at  an  anjcnlar  dl*- 
tatice  greater  than  forty-Bve  degrees  from  this  rrgfva. 
The  last  section  of  the  pamphlet,  which  ilrala  wftb 
tbe  Illumination  rc<|ulEitc  lor  caateat  us«  uf  th«  erea, 
1b  «f  tb«  moat  gsneral  interest.  Taking  a.t  a  mrasurB 
of  the  value  of  t-liu  illumination  In  thi<  •ense  tbe 
immher  of  lliiea  which  can  lie  nwl  from  a  n«wspaper 
In  a  minute,  and  as  ihe  unit  of  illumination  tliat  of  a 
normal  candle  at  a  perpendicular  distance  nf  a  meira 
from  tbe  paper,  lie  finds  that  the  best  lllumlnalf'm  Is 
not  lets  than  Hfiyiuch  nnitSL  Sinee  even  a  fifth  of 
tills  illuminallon  J*  very  rarely  Mcured,  exoept  Im- 
mediately under  a  lamp  pritvidcl  with  a  ipkm]  abwl^ 
tbe  aulliorempiinslBea  Ihe  conclusion  tUat  few  aclwol* 
chllilren  wor1(  In  a  satisfncinry  ItKht. 

—  Tlie:iwis8  geologist  ^nd  alpinist.  Horsu*e  IWnC- 
diet  de  Saiiiwure,  the  tlrat  tu  make  tlie  aar-'ni  of  Slant 
Illane  I  Aug.  :i,  ITOT),  I*  to  bare  erected  In  hi*  honor 
a  »tALi>n  in  the  rlHnge  of  ChaniAunix,  fmm  whkh 
point  the  ascent  was  mad*.  It  wilt  be  inaugiinunl 
on  tbe  ccntvtiary  of  his  ii^cenU  During  tlie  cnntvn* 
tlonof  th«  Alpine  clubs  at  Chamoanix  year  twfore 
last,  the  president  of  the  section  of  the  Jura,  Tfolen, 
called  Ihe  attetillon  ol  the  alpinists  to  ihr  fact  thai 
no  Ktalue  In  honor  of  Ilie  first  of  their  tiinnlH'r  hail 
yet  hiieii  en-cied,  and  miggvati-d  thiit  Clinmounli  was 
a  suitable  place  for  such  a  monument.  This  propo- 
lltlon  was  received  wUh  great  applause:  and,  M  a 
happy  coincidence,  nt  almost  the  same  hour  tbe  pree- 
Idrnl  of  tti«  Swiss  repul;IIc  Ueucd  a  decree  aatboci^ 
iiig  the  cuniiiiiine  of  Chamotinlz  to  accept  a  itf^ 
of  four  lhi>u:)and  fnincs  which  IimI  hern  made  bj  a 
Mr.  (^eiisl  of  Sallenrbe*,  scronllng  lo  a  will  drawn 
npash'iig:  Rgoas  19^.  Mr,  Chenaldied  In  18^1;  and 
tbe  execution  of  hi*  wilt  has  only  now  iio^-n  aecoiB- 
ptlth^d.  A  committee  hsa  been  formed  tn  carrjoet 
the  withr*  of  th<!  legacy,  which  simply  recjuircs  the 
erection  of  a  monumcDl  In  granite  by  9«inv  apprnffd 
archltrcl,  with  Ihe  iuscrlgnion,  *  X  Monsieur  BtfoMirt 
deSau»ure,  Charaountx  rcconnalssanU'  Tlils  ocw- 
mlttce.  which  among  oihcri  constoia  of  UMtrt. 
l>aubr£c  of  I'arls,  Atplmnse  Kavre  of  Gvoeva,  and 
the  pretUleiits  of  the  Turin  section  and  Ihe  KloivaH 
section  iif  the  Italian  Alpine  dub,  and  the  first  piMl- 
dent  of  the  Austrian  Alpine  elnb,  will  mdeavvr  Is 
Increase  the  sum,  In  order  to  erect  A  worthy  noiB* 
iQcnU  A  subscription  has  been  opened  by  rhi  fnaiMl 
<fe  Gm'nc,  (rou  which  these  facta  are  ukcn. 


FRIDAY,   JUNE   !S.    1883. 


COM.VKXT  AXD  cniTtrrssf. 

Tub  hili*  to  establisu  a  board  of  rvgistrm- 
tion  in  meilidoe  and  siir^eiy  for  MnssadiiiRctIs 
was  rojvflcil  in  tlie  lioitse  of  ri'proi«»nl,nUvo9, 
in  tiiQ  InLLpr  dnjra  of  the  Ression.  hy  a  ver^T 
tli-tkU'd  innjority.  A  brief  stutfinvut  of  ibc 
reasons  Tor  tbiB  nctlon  is  interesting,  iuasmucb 
a«  tlio  eamo  boily  lisd  niresdy  or^atM  a  «om- 
miiution  for  thn  tvgntfttion  of  |)1]srniii(-y.  The 
law  pioiMwcd,  —  siilistaiitinlly  the  »iimc  as  llint 
BO  succesttfdlly  eiiforix-il  in  Illinois  ntid  Wi-st 
Vii'giQLa,  —  noiilil,  with  a  proiicr  machinery  for 
Its  oxoc'Ulion.  have  been  n  benefit  to  th*  com- 
raiinity.  The  ineiifiur«  did  not,  however,  excite 
ti  very  miriu  iiitvresl  iu  the  invilit'sl  proffsaioii 
as  a  whole,  wbs  opposed  in  »ome  important 
details  bj:  promlDcnt  mombcrs  of  one  of  the 
);rest  medical  suifioties*,  and  nt  no  time  attract- 
ed suIUeieiitly  the  allenlion  of  Ibe  public,  with 
the  exception  of  that  loitd-inontbcd  iK>rtion  lliat 
naturally  belongs  to  the  ciuack  and  cKarlatan. 
Tbfl  inon  who  nppoared  in  favor  of  Icgisinlion 
trcro  those  most  competent  to  testify  to  the 
neviU  of  It,  —  thv  Iioiit'sl  [(ractitioner*  of  medi- 
cine- The  ordinary-  tegislator.  tberefore,  looked 
npon  the  pro|>o8cd  Ibw  oa  a  privilege  do«in>d 
by  a  clajei ;  and  when  he  fonnil  Uiat  H  wai* 
ffljvocated  by  ihuL  class  mainly,  from  his  limiliMt 
l>oint  of  vii^MT,  ui>t  unreaiouably  perhai^a,  Yot«<l 
against  the  measure.  With  tito  warning  flir- 
nished  by  thU  ycnr'a  oxptricocc,  U  U  safe  to 
usumc  that  the  medical  proffssion  will  insUt 
that  the  pubhc  which  is  alone  concernvd,  shall 
bereafler  take  the  lead  in  any  effort  to  procure 
legislation  for  the  regulation  of  the  practice 
of  medicine. 


The  EBTABLisuiiiGirr  of  a  botanic  garden  in 

Montreal  mi^  noir  be  considered  an  as-turcd 

tatA.     The  organization   has  been  completed 

by  the  formation  of  a  cor[>orntion,  from  whom 

K«.  m uw- 


there  ia  elected  a  board  of  management  of  Bvc 
|n-rMoiis.  on<>  of  wliom  H  (lie  dirfetor  of  ibc 
garden,  in  the  perM)ti  of  i*roft*»*or  Peiihallaw. 
With  a  grant  fVom  the  provincial  government 
for  preliminary  work,  land  from  the  city,  bih1 
the  hearty  goud  will  and  co-opt'ralion  of  the 
citizens,  the  ganleu  will  wilhunt  doubt  prow 
siiecesafiil.  The  site  clKmen  for  the  gardt^n  ia 
on  Mount  Royal,  and  embraces  about  scvcnly- 
flve  acres  of  land  well  adapted  for  the  purposes 
of  both  a  garden  and  an  arboretuiu.  A  large 
stoiw  building,  now  on  the  groundi;,  will  bn 
used  a»  the  ollicc.i,  library.  mi»i-um.  etc..  and 
around  this  the  plant- hoiutcs  will  be  built. 


Is  ORDRB  TOAT  compositc  phoU)graplw  may 
be  of  use  as  a  scienttflc  method  for  revealing  the 
traita  common  to  some  group,  it  Hccms  neces- 
aarj'  that  each  st^p  of  the  process  employed 
should  be  siilijooted  to  careful  ex[>enment. 
The  presumption  is,  that  any  change  in  the 
order  in  which  the  oegutlves  arc  used  in  mak- 
ing the  comiHwile  will  have  tut  |terceptible  effect 
tn  nlteriog  its  appearance.  Yet  this  should  Ik* 
a  matter  of  aetual  eicperimcnt;  and,  should 
com|>o<iiteH  so  obtained  not  be  snbHtantially 
identical,  the  couditious  furctuch  identity  mti^t 
bo  found,  before  we  can  feel  much  certainly  (bat 
a  eompoAitc  exhibits  the  eMcntial  featureii  of 
the  group  in  uncstion.  as  disUnguislied  from 
such  as  might  be  termed  accidental.  It  might 
happen,  for  instance,  that  undue  prominence 
had  boon  given  to  part  of  a  gronp  by  variation 
in  the  intensity  of  the  iUiiminutton  during  the 
printing,  or  other  circumstances  might  Inter* 
fere  with  the  accurncv  of  the  representation. 


But  a  more  serious  queation  res])«ctlng  tho 
truth  to  nature,  of  the  average  expressed  by  the 
composite,  ia  contained  in  the  i^iiery.  whether 
oompositce  of  a  given  group  ina<^le  by  different 
photographers  would  bo  recognizably  the  same 
picture,  and  whether  ihej  ■1«6ct  TOMtv.  ■»'SnA.-\ 
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or  lesa  widcljlliati  single  ptiotogrniihstlo  under 
similar  ooiidiLionB.  Th«  coinimaitcs  ought  to 
Iks  filmoat  wimllv  indc^pDmlcnt  or  rortuitous  cir- 
ciimsLntavs  audi  :i9  tliia :  uivl.  uttlnitigli  tliosop- 
aiiite  ii^giitives  of  tUc  enmc  itidividtial  tnijiht 
exhibit  con»uler«ble  deviations  from  cadi  utli< 
«■  for  one  rcRaoQ  or  aiiwUivr.  vol  sucii  tlcvin- 
tionit  choiili]  have  no  ciimulalivc  oQuct  in  thv 
c*om))OHite,  hut  bi-  in  Qtl'cvt  ol)lilorntoij.  If, 
liowcvt'r,  lliere  Is,  ns  lliere  well  niu_v  Ho,  some 
|)ei-8oiial  ijcculiarity  in  the  ailjusUiK-nls  of  ii 
|ri)otO}{nt[thc'r.  his  coniiiosilc  will  ucceasM'ily 
hear  Um  imi)ri>s8  of  this  munnerism.  mid  fkii'- 
dUIi  ■  kind  of  persotinl  error,  whirh  can  pei'- 
hapa  ho  only  eliminated  b.v  mnkiiig  a  eomiiositv 
from  n  numlicr  of  oompo»ilus  of  tbv  ^anie 
group,  ench  tnk«D  hy  a  dilfercnt  person. 


LETTEHS  TO   TtfE  EDITOR. 

A  niod«Ta  type  of  plant  in  th«  OTCtaceoua. 

Tiui|ti'iiii>  Bnm^nlo**-  nrltj-dtopi-'lLii,  inrcipreiciiUid 
In  »^»ifrii  Nririli  AiiitrifM  liy  a  *iiiglB  sj)i'i'ii!i,  K.  ])!:•!- 
t>lA.  I'orilL  ilhiliopi-Ui'*  itiir|>u»a,  Uidiatix).  vlijcli. 
tKvuiitiiig  tu  i-iay.  in  »,\»v  u  iiatiTe  vt  Pugct  Suiiiiil, 

trlbolfxl  mov  hn  oxpi'cir.l  In  litiw  hpcn  early  (tilrn- 
i]iii?e<l.  *"■  ilist  wo  need  nul  Iw  tiirjiriBCil  lo  flml  it 
orc'trrlnc  nlnita  witli  lli«  rarlii-r  fonii:*  nt  t!X(i)p'ii»itH 
llff  I"  ihf  rri'iiwmiisi  of  iiiir  iiorili-WMl. 

Tbc  (p<'t:iriic;ii  lo  which  this  ii"C(!  re/«n  were  olr- 
tftitifd  in  Iho  biMts  of  the  B(?ttv-Kir«r  aerie*  of  th« 


«'<^^f^     fff 


■RkiiKicB  iivrtqr*.  m*Rii  i  hlth  ><ir*.  moutr  hakxatvir- 

«AK    lUTKIL       LKir  NAt.  BUIC.       fl.l.  UlAUM^ai  Or  TSRATIUV, 
•LKiRILV   e:iLlHliK(l. 

Canadian  Burv«]r.  near  SIwKcIno  flat.  Tlirsir  twdii 
ar«U|i|>or  crflacroii*.  ami  hnld  ficiiln,  .inmi^  nf  wliicli 
rracnible  itiiMt^  of  Uic  LHrnmic  froxip.  r>l1i(?rB  llii>4«  vf 
llie  l'k*rT''Si'jttp.  They  conlain  wcnIiiiMi^  hfth  nf  lig- 
nitio  r"iil ;  i>'i.i  Mm  .|K*liBen*  III  (jUciilcfti  w^re  f'Hiii'l 
In  iHwlulan-Uy  iniiimme.  a**oel»lwl  wiili  oth-  nl  ihe 
coal-boda  wi>rkwl  in  ih*  ■  I.airsoii  ttiitic* 

A  ■pn^lnti^ii  of  iliia  inlcn-sihi^  fii!i*lt.  obuiiicj,  I 
Mlerv.  fmm  Mr.  La<*s->ii.  lliv  iimn.iS'T  "f  Xhv  mln«, 
WB*  kindly  givrn  in  »>«  l»<i  yi>nr  l>y  Mr.  J.  K.  Ujrron, 
»n<'  of  tb«  mfitilicni  of  t\u:  'tIiitt>U  uiuclittioii;  and 
aitlliloiml  vppHiiu'ii*.  *itiiiv  of  Llietn  v«ry  |M>rftttt.  were 
aflviu-sril*  ci>lleti«l  hy  Mr.  T.  0.  Wraum  of  iho  geo- 
lottlcnl  suney.    Iliey  rrsemble  very  clotcly  tlio  leavra 
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of  the  moikm  tpecW.  difleHngoiilv  In  llieir  pmvralK 
SliiAll'-r  *\m  mikI  dnmcirli*!  Irtt  ^Itlt-tical  form,  and 
fillg>illy  til  111"  vriisitlnii.  f.hn  |iriniiir\'  v«iiie  beliii{  tann 
iiiinirrnu*.  »r  iiliDiil.  Ki;ihit-i-i)  ill  nunilii-r.  wlilli-  titar- 
ItM-.ii  ii  a  ciiriiiMi>n  iiiiitilHT  In  tlit>  rnoil4*rn  8i>«clH> 
TliCrti  i)lfri^n.-iii:i-a  may  iiuliiMie  iiirrcly  a  rarfi 
fonii;  hill  I  h'We  tb'>ug1it  It  best  Ut  lii'^igniH'! 
Apccioa  or  v.irl<>iy  by  the  n«nie  U.  aiit|()ua.  A 
aivil  Willi  t1ii'«(>  li.>avi.i(,  in  iIii'Sbidi'  l>t><I,  ur^smuir 
af|Ua('i(.  nmadiy  Ciitin  oirnissia  (  f.fi-tix,  (  ami 
nn  ^('uinla  (Diii.  hnlh  'iircirs  ol  ihr  linmniic: 
rUunu-*  anliilii  of  Xi-wln-rrj-  (Aralia  ti»i.itA  "f  I^». 
(|u«T:'u\(.  Kliicli,  lli-'Ush  apiiarcinly  rvsntiltil  jn  llip 
fittiied  Stares  u  mloc^eiie,  If  ofrtalnly  in  ("'anaHa 
charaelirhilcally  Laramie.    There  I*  also  a  nvw  spe- 

clen  of  I'upuUii  — 1\  luUileniata  (ttti)  —  cl ly  alli<-d 

[11  ihv  moilcni  V.  Kmiiilidfiiialn,  And  an  Ar<T  <  A.  ■&»• 
kaicliuwtaiiaci,  whoM  Irarvi  rvwiuhlc  aiimll  or  liiiiiia- 
tiiTw  iMvf'X  (if  A.  dosyearpum.  A  xixvJos  of  S<-<|iiiijm 
aUoocciint,  i>rt>li»bly"!i.  Kuichi-uliaL-liii.  Tboii;;l>  uli 
lhf*»  iiUiiU  liave  a  very  uiiMleni  .laiM-ct,  tlii-y  arv  nn- 
i]ues[i»i)alily  creuiceous;  aiid  I  liave  inyHvIt  a«kiaiM 
at  tilt  illalinpnueiii  of  a  (llii<>«itur  of  tin-  irruu>  Hl- 
dtii>iii«  (i»iii  I'i'il*  ovrildiig  [li>»<>  in  ultr^-li  titt?  Iravrs 
occur.  Tlii'Hi-  taxi"  ftin'ilKh  nnoitirr  in-iaim-  <>f  i 
tiioilttrii  iUi|H'i!i,  nf  Ibii  niiiHT  iTPLoi'i'im*  Itoiii  on  ul|' 
I  luvr  «Upn'li«i'e  tii*i:il(.-il ,  aitd  which  li.ts  lie«ii  a 
Llle  smirt'ii  'if  iTrur  with  nrfrrcni'e  to  ihu  asi-  nf  Imh' 
of  ihia  fonnatii-'n  In  thi;  atrl.  It  in  iiii>-mt<nc  Ut 
note  Ifattt  I>m1!i  "f  ililt  i^-  ill  wtltrn  Ciuia-I.i  nmuta 
llie  moilsrn  (Jn<>rli-a  oQn^ihiHB  i.f  Americ.t.  nloi*.:; 
DavalllH  t«niiirDlla,al>-omu(l<'m,  tint  iimw  AslaUe. 

i.   Wu    Da 

Lxt«ral  movsinsiits  of  the  earth's  crust. 

Wliilc  oI>si;rvikliwitt  nrc  b(.'it)i;  iiih>I<-  ri>r  tlie  fitir* 
pn«Q  nf  imotlh'Allng  'varhilious  'if  Ittiiuilv.'  b,  u 
ii»t  (le»lml)l«  that  the  U.S.  oimst  aiul  gn-xlt-iit^  auf. 
vey  tiliciuM  iii.ike  MiniilianeoiM  ohMTtaiioiis  with  a 
vlifw  14  illseiivi'r.  if  ;>ii9''i Ulv,  wlii-llu-r  «jr  imi  |ifac«» 
Bl'>nx  our  ci>iu>is  arc  aiiffi-hiis  cLiiigca  (»f  InUiuilrur 
lonfiliiidc,  «T  lioth,  due  to  lateral  moreinviics  of  lIw 
<iiu-ih'*  eru»i  ? 

[f  it  li  trui>  lliAl  duritig  g>'ti)ugii-al  bislory 
latrrnl  itiuveiiieiiis  of  Ihe  earih'i  crti*l  havn  la 
place,  aiiil  if  *ucli  chuixn  arv  »tiil  tt"liiir  on, 
trtruld  e^L'tii  iiii-iiubtr,  ilul.  in  re;.-i<>ii-  Hlit'r«< 
en>l  dl*plaoctiiii:i>lsnn>  taking  pliKi*.  Uiidiiiarks  *Ikii 
niffrr  a  ohnnen  of  tntitnilv  i>r  tMiitiliid^,  ur  i,f  (n 
HCi'i)rdiii(i  til  thp  ilirts-iiim  of  yii'ltliivu  I'l  laifi-»l  ti  _ 
uru,  nml  ihM  plari-N  liH-al(«I  tipun  ntelniit  atifTcrtii;* 
coiiipri'Minii  iir  fuMin;;  -hoiild  he  iiii>v<-i|,  lo  ^oiiia 
fixtcut.  bodily  towiLrd  jilaci:*  iu  aOj-'luioi;  rccl-iiii. 
lowiinl  wliii'li  Ibe  iii«vi'iii<>i<la  |aki>  ]>i,i(c,  lint  whtrti 
are  iii>t  lheiii8i'l('e«  iindergi>ii]g(llspla<.vm<-rii6, 

.Since  renloal  mo*«iiieni>  id  the  eariira  cniai  ore 
taklne  pliic«  at  TnrA«nral>le  rati-a.  atnl  alttrti,  in  um 
pant,  Ulvml  mitri-mrnlv  npjK'nr  li>h»Teexcv>rded 
vorlicnl,  it  iniclit  be  i-xpi-cti^l  itint  latt-ml  rii< 
tncnts  nre  nuw  lAkiiii;  plx-v  ai  mT'aoumtfltr  nu 
Of  course.  l(  ilie  suiwiUcini  strata  are  not  tiiinl 
In  ihvtit  movement*,  ilie  ileeper  strata  only  j'lel<li 
surface  Iindninrks  coutil  iiiiL  r^'teal  tlic  imitrtuv: 
but  In  Ihlsca^c,  and  Iii  catc  folds  of  ilti*  mii 
■triita  aloii^  niir  r<>n«1>  aii<  in  pnicr««  of  <•> 
It  woiilil  %erin  that  Mich  cliatipM  mij^bl  tt«  ill 
by  *liikiti|{  di^i'ji  vcriii'nl  shafts  ai  iiitifrralc 
llnrS  iKiniiiil  !<■  Ilic  r<iast.  Tli<.'««  rnrffiilly  «tll 
ai  iiiiK(val.4  iliiriiii;  niic  »r  tnu  u-niiirlva.  It 
seem,  sboiitd  -h<<«r  a  tucasniable  warulm;  or 
If  such  iniivi-nicniM  nre  g"l>>g  wd.  V,  U.  Ki 

Simit  VtUt,  Wli. 
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SUvM  ia  mound*, 
In  llift  niiinlii?r  of  Schnte  Uir  UitySSTou  Iibvo  ftii 
■itlcleoii  'Silvrrfroiii  ii  IVuiisylvaiifa  iiiourul.'  wliirli 
le«ds  tne  lu  tpmk  >■{  ■  rrccni  tlii'l  linu.  Within  tiii: 
«ity  tliuilB,  tin  thu  wr»t  >i<l«  of  the  rivor.  «nd  in  lliu 
region  al  n  group  of  inoiimli  nnw  nuiiilv  rwraovcil, 
th(>r«  wer#  recetiily  [(luiiil  tw<i  nmliilw  or  iivu'ly  pure 
Bllvrr.  wclelilns  Ii^iUt  upwNnI  iif  iMelre  pamiil*. 
together  with  H  siu^l  piet-e  of  Filvrr-foll.  Tlii-  noil- 
nlMwcra  irrogn)4r  in  jliajK'.  wiili  numc  iKlmixiiirf  <>( 

•  CftTtli/ material;  IniiaomiX'tcnt  ilivtulM  pronouitcc* 
tbuin  esHeiitially  [uirt'  oiln-r.  With  tltoiu  wu  (ouiM 
a  large  copper  axi^,  a.  ]A.rfiv  m>b-iL«1I  iPyruIa?].  bono 
spear*.  li!iitinnlHini-s,  Kc..  —  llii*ii*iia1cunieiilSMt  th« 
idouikI*  (ill  iIUh  it-gi»ii|  of  i}i4-. «ii-iaI k>l  mouiiil ■build- 
ers. A  wire  I'oiiiplvie  esuniinatiQii  of  these  articles 
wHl  ho  mart*.  E.  A.  Srnoxti. 

Onuul  Baplds.  Ulch  .  Janrr  11 . 


Uoond-baildUig  blbea. 

'Kwiw!  Ibr  moiinrl-hulldlnc  tribe*.'  is  the  tli^iiiniitl 
BDW  inaili^  of  tliiiM  linlilliti*  itif  IiiiIIjm  Uii-iir>'.  Tbe 
mound  tesliinotiv  au  Iiu'  oblitiiivd  (nnicli  ••(  It  l>y  lli« 
buranu  of  «lbi>oIap.v,  nii<l  ;ct  uiipitblinlinl),  lakrii  In 
connection  nlth  ilie  li£sturli?al.  innlitiotial,  ami  )ln- 
gtilsilc  ot-iitence.  leadfiu)  tlie  rulluw'ins:mtii'liiii»rii':  — 

I.  That  llio  Miiclpnl  works  In  i^>i«Tn  Ark:in»M. 
north  of  the  Aikuitai  Itlvcr.  wurr  cbir-fly  Imill  br 
th«  ■  .\kniii4^it'  |<juapAWsorKsppu).atiil»lli«-ritlliri'l 
trill**  at  iliif  Dnkotan  «tnck  <-iici)iiiiion>>t  lijr  JJeSvto, 
and  found  ttill(ifeupytngtb)itrir|iioiiwlH>ii  llntTbilMl 
by  tliL'  Frpncli  eiploren.  Tim  t-viil.-nc*  in  support 
of  iliio  opinion  aeems  to  be  wcll-niKli  ainclmivv. 

2  TliAt  loine  andunt  wuilc  n-criiily  ili-corcriMl  In 
Poulotnc  Add  ITni^'ii  c'litiiliea.  Mis*.,  arc  probably 
duo  lo  t)ii>  Clii«kaitaN-a.  «rho  ar«  kboivn  to  have  in- 
tmbiled  Ibis  reitkin  fnini  tbs  time  of  DcSulo's  expe- 
dition until  a  r>-4;i;tit  date  Tliaie  worka  hure  been 
viftit>;d  ami  i-amfully  exploreil  by  n  bnrraii  assistant, 
who  iii-i;i>r.'ri;d  iu  one  of  llic  Enound:>,  iit  nddllloii 
to  a  ntiintier  of  tbe  usniti  nioutiil*buiUtrr'*  rvJici 
toiiiKl  In  such  works,  one  blad«  of  a  pair  of  nciMora, 
the  blade  of  an  Iron  'caie-knlfi','  and  a  aiwall  illvfp 
pin'c  siainpr-d  niili  Ibr  Spniilsb  coAl-of-ornis.  Tb« 
vcsii^c^  of  nburi^inal  art  prctL-nC  marked  ilifforeiiPM 
from  (Iiu40  foiinil  in  Arkansas,  trcsUim  Tennessee, 
and  the  more  southern  portions  of  Ml>a[s>]ppl.  Of 
coiiraa  the  data  so  tar  obtained,  r^latingta  thii  locali- 
ty, arc  too  meagre  to  ]u>ilfy  a  deeldt-d  eonchiaimi, 

3.  'riiBt  nioit  of  the  antiquities  of  Alnbmnn  and 
Qforgiaarc  altrllniublo  to  tbe  Uiu'kiiki  trilMrn.  Itut 
tlM  mound  ('XploMtloit*  lodlcale  tbat  Uie  south-west 
comer  of  tieorgta.  and  iininfillAtcly  adjoining  nor- 
Uons  of  Florida,  won  ocimpiod  in  monnd-bultdlng 
Limes  by  aitifferent  people.  It  Is  tnmcwliat  »l£i>lfl- 
cani  that  Mr.  Ualat-hel  ('MiEralion  I^Kmi)  of  the 
Uivek-')  I'lcato-*  tbe  Ucboes  Id  pn.-cis>:ly  lliin  arta. 
Some  speclm^na  of  potter;  Indicate  contact  with  tlio 
whitm,  but oth«rs are  mora  ancient.  Tbe  iDdiestions 
art!  that  llie  tame  people  occupied  ihls  region  al  two 
dilTcri-ut  [Mtrlods. 

4.  Tbat  tli«  Cherokee?  wer«  mound -builders,  and 
lliitt  they  were  the  authors  of  ino>l  of  the  nork*  of 
western  North  Carolina  and  eastern  T<'nTt*ui*^  I 
have)tlT#nel>iewkere  [AfiitfiitJnef/ vlm^rti-on  Afitfjiry, 
Kay,  18841  some  reasons  (or  this  Itetlef.  Kubst!i|U)>til 
exploratloiiR  bare  scnrcd  to  »trcn;;theM  this  opinloo. 
A  ntimber  of  mounds  around  the  site  of  old  Fort 
Loudon,  Monroe  county,  T«nii.  (on«  of  Uteniof  1aig« 
slie),  receitily  opeoeil,  furnish  nlml  ivem  to  ho  aliso- 
lutely  onnectloK'Ilnks  between  l1ii!  niouinl-liiiildcrs 
and  liiillans.     l^m  ll»clargeotic,eonlaiiiini;ninijty 


I 
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one  skeletous,  were  taken  doieus  of  polislit-d  cells; 
s«>vera1  sfiell  masks;  smiie  «iiRrav«d  (bells;  »  calUil 
or  nU'TV  of  shvll  beads,  toine  of  ihi>in  prarls;  vetMli 
of  clay  of  ancient  typv;  lionc  Implements;  hundreds 
of  pvrfoiBled  slHHts;  n/rie  jifpc-i  qr  a  eomi^iratirftg 
modern  f.ftfroJtrr  Ij/pr  ;  jour  copper  Itaak  Mta  vtlh 
sAc/I-frMitf  Oiid  ptO'flt  r^tHm:  dJKoi'Ial  stoitca,  etc. 
Xo  Indication  of  iiitrixiti-  iHirinls. 

Uut  tbe  ntound  icsinnunv  iu  regard  to  lids  Ulba 
dues  Dot  slop  hei*-.  It  iiHlli-aies  that  to  ihein  we 
must  attribute  Uie  worka  of  Kanawhii  Viilk-y.  near 
{.'harlotoii,  Iboic  at  Uravo  Cieck,  nnd  the  typhusl 
works  of  uxtlhern  Otilo:  in  oilM>r  wnnl*.  it  I*  in  ac- 
cord with  the  (mditidD  menIioni\l  by  Ilay»i>-«1,  and 
tlie  theory  which  lih-ntiGia  tli<-uiuiih  iliVi  TKlegwL 
Tbe  proof  ii  <-in:uni)it;iiiiial,  but  iliw  chiiiii  Is  un- 
broken: the  pitH-'S  at>iic  are  sufllcirnt  to  show  ihU. 
We  can  Iraee  litem  biuk  nlom.'  l-belr  liiir  ••(  miKialion 
to  Iowa.  The  work*  of  Ulilo  iixlieatv  sevn^l  diDcr- 
ent  wavMof  pnpidatioii,  -ind  'iccupaiici,'  for  a  greater 
or  Iej«  tenjilh  of  limp  by  ■jlffi.'rt.'nt  trilrt/s;  but  the 
w<>rk>  of  lb.;  Takj;«i  |(:h>'tokr4M)areKererdklly  easily 
dislintruishcd.  Ttin  monml  irsiimuny  absolutely  for- 
bid* the  idea  that  tli«  Ohio  mounii-tuililers  wont 
»ouih  lo  tbe  Gulf  stales,  and  merged  lnti>th<:  Uiukoki 
family,  or  were  repreveiiti.il  hy  (he  NaiL-l:L>-. 

.1.  That  the  track  of  the  .Slinirneea  can  be  trseeil 
by  their  work^  fro;n  vtuihetti  Illinois  t»nontiH-asiern 
(M'oriiia.  They  ncrc  uml'j-iliiidly  the  auih<  n  of  the 
b»x-'hsp(Ml  Stone  Kr4v<.->,'  cr  cysts,  found  s»uth  of 
the  Ohio  UiTor,  and  the  oilwr  works  ot  tbut  r^'uou 
<tiri>ctty  comiemcd  with  ihtst!  graves.  Whiiv  It  fi 
probatde  they  entered  It  from  tliv  west.  (Mtuibly  nlone 
thi!  Hue  of  tae  lower  Uiaiouri  River,  thr  uorka  m  ib^ 
wstem  fend  of  the  elonKuto  arva  betir  the  uuuks  uf 
greatMt  age,  unleM  we  aiirlbutc  to  tl>em  (he  Calmkla 
pyramid  and  Its  conipAnlon*.  Tlie  region  of  the 
Cumlierland  valley  and  miildlr  Tmnesser'  was  erl- 
d«ntly  their  chief  and  most  jicrmanent  s^al  of  power. 
The  later  occnpancy  by  them  and  by  the  th-lawares, 
of  various  potnt«  in  Uhio,  is  generally  indicated  by 
their  stone  cofHn*  and  mode  o(  burial. 

6.  Thai  a  large  |>oitl<>n  of  the  works  of  Kentucky 
differ  Irotu  all  others  east  of  the  UlsslfSlppi.  iiurtb- 
eaatem  Mluourl  aloitc  pmiciillni;  any  tbmi;  siiuilar. 
The  onty  probable  s»biii<'n  of  thv  puulc  Is,  that  a 
tribe  nhich  once  inhabited  thi*  tecdon  ba-*  bcoome 
extinct,  or  lied  w>-st.  and  was  abaorbed  In  some  other 
tribe,  or  bccaino  nomadic.  And.  last,  that  Morgan's 
theory  that  the  mound-biillders  were  tiuia  tlie  pueblo 
Indians  Is  without  toundailon. 

The  evUtnce  on  which  tli«sc  conclusion''  ate  liased 
cannot  bo  yrwci.l-d  hcri?,  but  will  l>e  i;i>''ii  In  the 
report,  on  the  luotind  <>\plonilians  of  the  biiiann  of 
ettinolofiy  for  the  years  l!V*S-Mri,  nnw  ta-hiit  |>rppirM) 
fcH- pubilcalLun.  Cvaus  TiiuuASb 

Atrnts  squliT«L 

That  Uie  emdil  of  tint  pubttshhi;;  a  drswlni;  of 
Aben't  si|iiirn-l  may  be  tjiren  to  the  pn>|H-r  prr-oii,  I 
bcft.  through  you.  to  call  Dr.  SliufeldL'!>  aticuilim  to 
tho  illustration  uf  it  thai  is  conlainvd  In  Senate  ez- 
dot.  So.  .■►«.  31M  conjtrfsa,  ad  »ww(>n,  |k.".:Ji  "Re, 
pori  on  the  natural  hismry  of  tlin  country  pssseil 
over  by  the  explorinn  cxpolilion  under  llm  ronimand 
of  Brevet  tapL  L-  ;*it|;n'«vf.i,  U.  S-  lo|Hti:raphlcal 
eugluecrs,  iluHnx  the  year  IWI,  by  S.  VV,  Wnml- 
tiousc,  U.D.,  surgeon  and  naluntllai  to  ihu  expetU- 
lloo." 

Plate  n  Ifl  a  fnlMengtb  flew  of  the  nniniHl.  and  on 
pp.  fi.t.M.  Is  a  description  In  detail  of  this  S-lnroi. 

New  Yntk,  Juno  U-  I'-  6-  PosTKIL 
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A  compl«to  fibal«  la  «a  adolt  liTiag  oulnAt«- 
bira. 

In  rrfi!<r«nr«  tA  tUr  inijuirtaiit  knalomical  (tolnt  M>a- 
Ulned  fn  cli«  l«Upr  of  Dr.  (*.  B>iir  tu  tirimr*  (Ni>. 
HA]  En  ivfArd  to  llii-  tilniU  of  I'atidloii,  I  koiiM  like 
tu  invite  yntir  rar)i-iitiiiiiil«-tit'i<  atli-iiiiim  ti>  the  C"ii- 
ditltii)  of  tli«  flbiib  tit  llip  nduli  Cvljiiibne  senl^n- 
trioDAlU.  I  bxrA  111  T»y  i^idimmri;  poiw»vin  a 
4X»n]t>lelp*k<>lpi'>9i<.r  nil  *iliili  Indivhliial  of  tliUdlvpr. 
kinilly  li-iii  iiii>  by  ihe  ^iiiiKbBonlan  Irnlitiiiinti  {^ytrr. 
l3,'Mtu('<rni<nil»Ttiiini»*r.  In  It  lliclibuin  Ufouinl, 
us  J  linvctlinwii  ilic  ■pcrimcn  In  the  accoinpiiiijiac 
Giiti  for  tire  rlRlit  limb,  itimisli  it  i«  BMH  «<iiiMlly  well 
ill  boih.  The  flbulu  liai  been 
flmwti  In  Maclc  for  its  eiicira 
Itriutli.  *i>ibai  lt»  exact  foriD 
Aiid  r>-lal1t>ii  to  the  llhlv-larvua 
may  be  vf-'I'*''')'  niipc^iatTd. 
Pn>m  ihc  ■\M\n\  a  \o  b  U  an- 
cbyliHii-s  wiih  \\iit  aliati  ot  th« 
ottii^r  Iru-boiie,  Uiuugti  ii 
slaiiiti  (lilt  ipiite  iirtimhieiLltjr 
fmin  it,  leavliiK  nodoulrt  an  to 
[ta  iilciilil)'.  jtuowlnjp;  a*  •»■ 
iluthai  Iho  part  InilleaMl  In 
the  nil  by  f  rp|trtn.niHa  Hint  of 
y]w  ta.ninl  rlrinriilt.  ii  i*  no 
taon  llian  wc  sli-niitd  espf<^l 
to  have  a  coniplclc  OIimIh  tcr- 
ininnlr*,  a«  It  (locn  in  ihia  bird, 
at  b;  mid  tiili  pari,  in  cmh- 
moil  wllh  ["aiidlon,  )«  finind 
upon  ibe  niitcro-lntrral  a*prct 
r3Lih«r  ilian  lii  front  of  tho 
libin-tanua.atin  the  Junusic 
AitbacoplPf^-x. 

Hoata  or  MiitiiT  thiob  *?ii)  i-io 
or  11IIU1.T  cntitHiii'B  ■arrRMTBio- 
H«i.ia.    aKvucaD  oaa hmj*. 

y.  IVmur;  P.  |«l«lla;  *"*.  fibula  <ln 
bWk):  T,  ilblo  ur>u*i  a.  puiul 
wtiirtt'  jiicfiyluHi'  nuiiiiiii*uc<Hi ;  6, 
AIiIbI  r»r>-iiili)f  at  flbula;  r,  Ihe 
iiDllfO  larul  clrmcnl ;  if,  *  (ibroDi 
loop  l->t  IU'IkId'i:  '.  Ih*  Urttii  ob- 
Rqiir  Ittfoiu  Imp  lb*  •it»n*Dc  icndon*:  /  ifl<ll»i»  llir  pual- 
UoD  of  the  Vunj  Wdiv  lli»i  ovndut"  ihr  iff  ntvC'n. 

Dr.   R.    W.  SHtFKLDT. 
Fori  Wlni^lr,  ?{,  Hri..  Jnnt  ». 

Th«  claaslfi  cation  and  paleontology  of  tha 
U.S.  tertixiy  depoalta. 

Undrr  this  1ic>4l  n  nolc  wns  publi^linl  !ri  llie  nuin- 
b«r  of  Jiiiii*  13  of  thi»  JQumn).  »ii  ibe  fir»i  p«rt  nf  my 
article,  '  Tli(!  Kciicnl<>&.>  nnd  llie  an*  of  lb*  ■pi-siri  iii 
th*  Kmitlii-rh  old  ti^rlliiij'.'  In  the  Ainerieiin  jourual af 
MetmM  lor  .Iiiiif.  I  rrfer  thoae  rmden  of  ndtnee 
who  u*  iiiii^mtrd  111  iM«  tnatler  la  Itic  •rcuml  pnrt 
of  ilih  Krtlcln,  which  will  appear  itj  iho  July  luimtwr 
of  U»  same  JoutdbI.  Dm.  Ott'>  Ubvkr. 

Haw  Ilavan,  Conn..  Jbiw  It. 


JiOW   TO  REACH   THE   GRASD   CABON- 

A-LTuoiuu  ibe  Grand  Cnfioii  orttic  Colorado 
was  a  |ioo(l  while  a^u  luatle  fsmottH  as  to  Its 
lower  part  by  Ives  and  Newberry,  atici  the 
tipjier  hr  Powell,  ami  although  moat  iiiter- 
citling  |iiirl»*  of  it  nre  nearlv  npprojiched  hy  one 
ufltK  grpat  tran8C0nt!n«nlal  railways,  yet  vcr; 


few  people  HceTn  ti>  know  how  easy  it  la  tu  rtait 
it,  — easy,  thai  U,  to  on«  who  is  (^ronsiiig  iJi* 
continent  by  tlie  Atlantic  and  I'aeiflc  railmad. 
It  wa»  almost  by  accident  that  we  cvmc  1« 
know  of  this  acceHMbility,  ami  tu  take  advan- 
taj;c  of  it. 

Wu  Itnow  not  what  facilitica  tliere  may  be 
fur  reachinii;  the  lower  end  of  the  caaon  fi-om 
'The  NcettlfS,'  where  tlie  road  crosses  the 
Rio  Colorado:  biit  the  Peaeh-Spring  slatioilt 
whure  ibis  ruiid  Approache-t  within  twooty* 
three  mile»  ur  llie  river,  nt  \M  sti'oiig  soiitbem 
bend,  is  about  aix  houra  east  of  The  Ne«i]lea,* 
aod  on  iho  pliiti>aii  about  Hvc  thoiiitaiwl  feet 
higher.  Fnttn  ttitu  point  a  rapid  aiid  ofl»LIy 
trswcmed  descent  iMd**  down  to  tlie  river,  and 
into  as  majestic  and  pcculiur  cntiun  lieenery  as 
is  anywheiR  to  be  seen.  ITnfortnnatoly  iha 
trains,  both  fVoRi  the  east  and  the  we^t,  at 
prcavtit  arrive  at  this  littl«  w»teriiti>-sl!Ltion 
betwei'ii  iwoand  three  o'clock  in  ibe  tuuniirtg; 
and  intending  visitors  will  tltxl  it  well,  if  not 
exactly  necctaaty,  to  notify  the  station-inaater 
or  the  '  8Uge  proprietor '  in  advanct.-,  bo  na  to 
seizure  lodgings  fur  ll>o  rvmaliicler  of  ibc  nigbU 
Mr.  Farlee,  tbe  sta^c  proprietor,  into  whoa* 
hands  they  will  fall,  pmridea  three  or  foor 
oomforlalile  hedii:  the  rcxtaurant  of  Uic  ata- 
tion.  which  supplies  tbe  employees  of  tbe  rail* 
road,  will  furnish  a  tolcrnhb  brcukfast  :  nod  a 
three-Kented  wnjjon,  uiKUt  the  buckboani  prin- 
ciple, drawn  by  four  experienced  borates,  make* 
a  really  comforlnble  eouveyaiicv.  All  tlinl  tbe 
traveller  needs  lo  provide  is  a  »un-nml>rella, — 
an  article  which  will  probably  be  needed  at  any 
season.  A  quick  de«>cent  of  four  t4iuiisaml  f^t 
into  a  narrow  ravine  ia  sure  to  l>e  uttendeil  by 
acorres|H)iKling  rise  in  temperature  ;  aiut  shaH* 
during  the  journey  is  not  abnndnnt. 

F>r.  Newlierry  and  his  exploring  pnrty  were 
the  first  wiiile  people  to  make  tbi;*  trip,  in 
April,  I«S8 ;  ami  his  account  of  it  iu  Ivca's 
rcjiort  upon  the  Coloratio  Ujvcr  of  the  w»t, 
along  with  the  woodcut  on  p.  M'J  and  Uie  an- 
nexed pinle  vi.,  and  piaie  i.  of  the  geological 
part,  opposite  p.  .^4,  will  give  a  fair  i<1ca  of 
what  ia  to  be  sifeu.  Nolliiug  is  c'bsn}>ed.  ci- 
cepl  that  the  liidiitn  trail,  overwbicii  bis  pa<^k- 
mulea  made  their  way  with  much  difUcnltrt  ts 
now  replaced  with  a  passable  wagon*rMH  of 
Mr.  Farleo's  making.  Very  enterprising  moA 
hurried  people  make  tbe  trip  in  a  single  day. 
esiieclally  in  ibt;  long  days  of  spring:,  and  so 
rcsinnv  the  railroad  by  the  next  (daily)  train, 
llic  Journey  hack  and  rortli  beinj;  made  in  tbe 
early  morning  and  in  the  evening  hours.  But. 
indeed:  two  dayn  should  be  given  to  it.  even 
by  the    transient  sight-aecr,  lodging  in  tba 
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'hotel'  in  tiM!  Imttom  of  tbc  canon.  This  Ls 
n  board  sbnnly  of  a  single  roi>ni  hvlow.  «Uli  a 
kitcboo  atUchcd,  and  two  bcUiooma  uader  the 
roof  above.  Frimitive  as  the  tLccommodatiioiLS 
nie.  nnrl  nllbnugh,  wben  thoro  \*  no  preas  of 
company  cxp<'ci<Hl,  tbc  Oinetioos  of  stage  pro- 
prietor, rtMiil-owncr,  tlrivt-r,  guitle,  tandloni, 
and  cook  lire  all  merged  in  one  penion,  vre 
found  that  person  nclivc|iiat«  to  alL  tbo^o  du- 
ties ;  ntid  even  tbe  lady  of  our  party  was 
comfortably  cart'il  for.  bolli  as  to  bed  nnd 
board.  When  tbis  extraordinary  place  cornea 
to  be  better  known  and  more  laricely  visited, 
ampler  accommodntious  will  doubtless  be  pro- 
vided, both  In  tbo  cafiou  and  at  Ibu  railway- 
elatiou.  The  ^ hotel'  stands  at  tbe  junction  of 
the  Peach-Spring  Caiion  and  that  of  the  Hia- 
mond  River,  clofte  to  tb«  i'eri'e«hing  slrcAH)  of 
ptire  water.  Tbe  I>iamond-ltivcr  Cafion,  of 
which  Dr.  Newberry  gives  two  good  ilhiistra- 
tionn.  was  exjitored  upwanl  for  two  or  three 
miles  on  the  aflemoon  of  the  flrst  day.  Tbe 
fulluniiig  morning  suffices  for  lUe  Junction  of 
this  canon  with  the  Colorado,  which  is  nenr  by, 
ami  for  tbc  views  up  and  down  tbe  river,  which 
are  to  be  bad  for  less  thou  an  bourof  climbing. 
Altog«>tbor,  there  is  nothing  like  tbis  cailou. 
Tbe  far-fauicd  YosDiulte  is  more  beautiful  aiul 
more  varied,  but  not  more  magnificent,  nor 
balf  so  strarge  and  weird. 

I  may  be  allowed  to  add  the  remark  that  the 
botany  of  those  latcrnl  canons  is  vcrj-  intereat- 
ing,  and  inviting  to  a  longer  ntay.  It  bad  been 
so  well  explored  by  Mr.  and  Kirs.  Lomnion  a 
year  before,  that  we  cotild  not  expect  our  hur- 
ried visit  to  be  rewarded  with  any  thing  absn- 
Inlely  new.  But  hero  we  saw  an  abundance  of 
the  singular  and  striking  Fouijuieria  in  flower, 
and  that  alone  well  repaid  tbe  toils  of  tbc  ex- 
cursion. 

This  is  the  only  accessible  point  at  which  a 
descent  can  be  made  into  the  bed  of  the  Grand 
Caiion.  Jliit  from  FtagstatT —  a  alalioii  ubwit, 
ninu  hours  fnrtlier  cast,  and  at  conaiilerably 
greater  elevation,  tn  a  di*trict  of  pine-forests, 
and  close  to  the  beautiful  nnd  nnow-cliul  Han 
I'lTinciatio  mountains  —  a  wagon-Jouruey  of 
two  dnyn  over  Ibc  mcsn  will  take  a  [uirty  to 
the  Marhlc Caiion. dfsciibcd  and  ilbistrateil  by 
Powell,  where  the  Colorado  flows  twenty-five 
hundred  feet  below,  between  initiroken  vertical 
walU  of  many-colored  marbles.  Moreover, 
the  neighborhood  of  Flagstaff  abounds  in  vlilT- 
dwellings  and  cave-dwellings,  the  latter  com- 
paratively little  known ;  and  altogether  this 
seems  to  lu  a  most  invitJng  place  of  summer 
resort. 

Journeying  eastward,  the  traveller  passes 


one  of  tbe  most  Interesting  of  th«  Indian 
pueblos,  that  of  I^guna;  and  that  of  ZuSi  la 
well  within  reach  from  Fort  Winguto. 

A.  o. 


THE    WASHhV^TOX   ifOXUMEifT.    AND 

THE  LlOHTXlSa  .'iTKOKE  OF  JUSB  6. 

Tiiii  r(>ceut  injury  U>  tbe  Washington  mon- 
ument by  lighluiDg  has  attracted  attention 
throughout  the  country  to  each  a  degree  that 
a  short  sintemcnt  of  the  fact^  in  the  case  will 
doubtless  be  of  iutoreat  to  tbe  rea«ler»  of  Sci- 
ence. On  tbe  afternoon  of  June  h  a  thunder- 
storm of  no  ununnal  character  |>sBsed  over 
Washington.  At  about  Sfteeo  minutes  jMiat 
three  there  was  a  single  burst  of  thunder  of 
some  violence,  which  was  about  the  only  nota- 
ble electrical  disturbnnc'  of  tbe  afternoon. 
AlttiougU  it  bad  su^-casrully  passed  Ibrongb 
disMirhaaces  apparently  much  more  violent  on 
onti  or  two  previous  occasions,  this  lime  tlie 
monument  was  'stnick,'  and  some  damage 
done  to  one  of  tbc  stones  near  ilie  apex.  Two 
men  who  were  Inside  of  the  structure,  at  the 
base,  describe  tbe  sound  produced  as  resem- 
bling tbc  aimultaneoua  discharge  of  a  great 
number  of  cannon,  and  dtH'larc  that  the  >  whole 
monument  trembk-d."  Two  others  were  in  a 
small  wooden  ImiUliug.  used  as  an  ofllce,  near 
by.  One  of  them  was  looking  out  of  the  win- 
dow, away  from  tiie  monument,  toward  the 
uoi-tb.  He  anirnix,  in  the  moat  positive  man- 
lier, that  he  saw  a  ball  of  8re,  wUieli  he  says 
was  as  large  as  bis  list,  coming  directly  towards 
the  window  out  of  which  he  was  looking, 
lioib  he  and  bis  companion  (who  was  not  look- 
ing out  of  the  window,  and  who  did  not  soo 
tbe  ball  of  Sre)  seem  to  have  felt  something 
of  tbe  usual  effect  of  a  shock.  Those  who 
were  wltliin  the  monument  say  tbey  felt  no 
nnnsual  sensations  except  thoee  produced  by 
the  noise. 

When  the  monument  was  examlnwl  from 
the  ground  with  the  unaidtMl  eye,  no  injury 
could  be  delected.  On  ap]>lying  a  giKxl  tele- 
scope, however,  it  was  seen  that  one  of  tbe 
atones  Just  hetow  the  capstone  was  split  from 
top  to  bottom,  the  crnck  produced  being  about 
lour  feet  long,  and  It  was  open  to  the  extent 
of  about  two  iuclies.  A  small  comer  of  th« 
lower  corrcspon<ling  angle  of  tbe  c«|>«tona 
bad  also  been  carried  away,  this  doubllcas 
resnlting  from  tbe  o|H!ning  of  the  crack  in  the 
stone  upon  which  it  rested. 

Ttic  apjicarancc  uf  the  apex  is  fhirly  repre- 
sented in  tbe  sketch,  in  which  (o)  rejtresents 
the  alumioum  tip,  (6)  tlie  capstone.,  aiui  <^ 
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Bbovrs  the  crack  in  the  stone  in  the  next  tower 
oourso. 

Col.  T.  L.  Casey,  U.S.A.,  the  engineer  in 
cbaige  or  Ihe  cotutruciion  of  the  inorinm^nl, 
requested  frofessore  Kowlnuti  of  UiilLiinurL', 
Nencomtj  of  ilic  TJ.  S.  navy,  »iid  Mi>ti(ienb;Lll 
of  the  8t^ll»l-(«crvicc,  to  vxiimiuo  thv  uiunii- 
mcat.  and  liicoiiimriKl  hucIi  ndilitioiifl  tu  llic 
present  arrnngeini-iits  for  protection  fi-om  liglil- 
ni»g  ns  woiiU!  w^t-ni  to  tlu-m  iiownsiuy  and 
sufflcicnc.  It  was  a^ccrtnincd  on  cxaniina- 
tioii.  thnl.  nitli  tlic  cxce|>tion  of  that  Hhofrn 
in  the  Hkotch,  the  monumeat  showifl  no  pvU 
dencG  wbnCevor  of  hn\'ing  received  the  sti-okc. 
A  careful  cxitiniiiatloit  of  the  tip  of  the 
alumiuuin  bijvx  has  not  yet  lH>i'n  iiia<le  :  Intt  it 

60f>m8  likoly  thAt  it 
will  be  found  to  ba 
8oiuonhalhliiiil(!(ll)y 
fusion.  iiH  in  so  o!l«n 
the  cJi^e  evfii  wL«re 
DO  other  cfPecl  of  the 
stroke  is  to  h«  seeu. 
e — //^-//-i  \  Til  is   a  1  u  m  i  n  u  m 

pyramid  ia  secured 
to  tlic  eajistnne  by  a 
heavy  copper  bolt 
one  and  n  tin  If  inches 
in  diameter.  From 
the  end  of  UiiB,  four 
/  -'  1  copper  roiltj,  each 

thrcf-qujirters  of  an 
inch  in  dinmeter,  m-o  enrrimt  to  tbe  extremities 
of  four  bo&ii7  iron  coluinnfl  extending  t«  the 
bfisr  of  the  moniimrnt.  in.sidc  of  wblcb  the 
elffvalor  runs.  As  originiilly  pat  in,  these  rods 
arc  bent  oat  towards  the  four  corners  of  the 
pyrnmid  near  which  they  run  on  their  way  to 
thesp  iron  colutnnH.  .lust  where  one  ol"  these 
is  JionreBt  to  the  tiogie  of  the  pyrnmid,  nnd 
Iteuce  nearest  to  the  onl^idcof  ihu  Htructurc,  the 
rupture  occurred  :  and  to  ihio  must  doubtless 
be  attributed  the  lucalizaiion  of  the  stroke. 

The  daiDRgo  done  to  the  nioiuiment  Ih  in 
reality  very  small,  anrt  c.s.n  eauih  be  repaired  ; 
but  the  nccidont  is  exceedingly  instructive  to 
those  interested  in  lightning  protection.  The 
conducting  power  of  the  interior  seems  to  be 
ample  for  any  difteltarge  whieh  could  posinihly 
oewir.  and  no  evidence  appears  of  any  weak- 
ness in  this  respect:  but  it  is  evident  that 
the  alumiaum  apex  ntonc  does  not  |X)S9e5R  suf- 
ficient collective  or  distributing  power,  and 
the  iin|}rovt.-nients  suggested  by  the  cowmiltuv 
will  doubtless  b«  in  the  direction  of  increiuiing 
that  (wwcr  by  the  additiou  of  more  meUil. 

M. 

WulilafUHi,  O.Q.,  Jan*  ti. 
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THE  PERIODICAL  CICADAS 

JcsT  at  this  time  considerable  interest  ia 
nianifi-slotl  in  thiK  curious  insect,  hccanse  of 
the  concurrence  of  two  extensive  hroodii,  Uw 
one  belonging  to  the  typical  septeiidecim  foriBt 
the  other  to  the  tredciira  race.  TltCBc  ivo 
broods  aj>i)eiired  simulun^ously  iu  liiCI,  sod 
will  not  concur  again  till  the  year  S106.  The 
following  are  the  localilicA  in  which  Ihvise  two 
broods  will  reiJjwclively  occur :  ^ 

TttEDECiM  <l«72,  l»85). 

Illinois.  — .taekson,  I'nion,  Macoupio  coun- 
ties. 

Misanttri.  — St.  ]>ouis.  Boon?  «HintJrs. 

Georgia.  —  UeKalb.  Cwintiott,  NcwtOD 
counties. 

Teiiueaaee.  — Mudtson  county,  and  northern 
portJon  of  the  stnie. 

MiniMippi. — Copiah  county,  Oxfon],  and 
eastern  portion  of  the  state. 

lioaisiana.  — CnnoU  fnriah. 

Kansoi. —  Phillipii;  county. 

Arhintaa.  —  Flat  B»you. 

The  existence  of  this  brood  hmi  Itocii  verified 
in  past  years  in  the  parts  of  Illinois,  Mis»ouri. 
Tennessee,  Mississippi,  anil  Arkansn.'i.  indi- 
cale^l;  liut  lliu  luciilities  iu  Kansas,  Cf^ot^o, 
and  perhaps  Louisianu.  require  nirther  con- 
finuatiou  this  year. 

SKi-rKSi>Kci«  (18G8,  IS«5). 

New  York. — Kings.  Monroe  counties. 

MaeaacliustttB.  —  Fait  Klver,  south-east  por- 
tion of  the  state. 

Vermont.  — Rutland. 

Pennsylvania.  —  Lanca«t«r. 

Ohio,-—  Orecn,  Franklin,  Coluinbinnn.  Pike, 
Miami  conntiea.  and  vicinity  of  Toleilo. 

Indiatta.  —  Tippoeanoo,  Delaware,  Vigo, 
Switzerland.  Elcndrick,  Muriou,  Uearbom, 
Wayne,   Floyd,  .K-flerson  counties. 

Michigan.  —  Sonth-caslem  portion. 

Delaicare.  —  Very  gcucinlly. 

Maryland.  —  Wry  generally. 

District  o/  Cofwmbi'u.  —  Very  generally. 

Virginia.  —  Very  generally. 

Kcntuclc'f.  —  Around  Louisville. 

Gfortfia.  —  Ilabcrxhrini  county. 

From  chronologieal  d.tta.  the  fact  that  seven* 
teen  years  or  thirteen  years  are  i'csiwrliv*ly 
retiuired  for  the  uridergnninil  devclupmcnt  of 
this  insect,  according  to  tlieraco,  is  ful I  v  estab- 
lished, one  of  the  first  rceonl«<l  septeiidecim 
broods  having  been  nlwcrved  every  sevciit«!ii 
years  since  171.5.     Sucli  anomalous  and  exccp- 

'  EilrMW  fhim  a  papff  md  la  llw  BtotaglMl  mcm*  ol 
WathlncWD,  Uoy  M. 
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ttonal  Tucta  in  natnntl  hUtor>'  alira>-s  provoke 
scepticism,  niiri  the  faew  reconlwl  ri>g»nliiig 
our  cieftdn's  hyiiOfteftii  life  liave  slmnsi  in  thU 
teuiit-ncjr.  Hence  a  few  facts.  e»\wx\a\\y  sHch 
as  bear  on  Ihe  development  or  tlie  larva,  will 
Dot  prove  unintercitting. 

Of  the  trcdueiiii  IimkhI  which  ii|i|tcarci)  in 
lacfi,  I  havo  taken  pains  to  rullour  the  Invvnl 
development  as  Tar  aa  possible  from  j-ear  to 
yonv.  in_v  observaliotu  hitving  been  luailu  in  8u 
Lotii»  count/.  Mo.  Repeated  elTorut  to  rear  the 
yoHng  tnrviie  in  confluement  proved  unsueoess- 
fiil ;  and  it  was  weeessnry  to  reaort  to  careful 
and  rDpeateil  digging  outKloors  in  oi-der  to 
watch  the  growtli  fl-oin  year  to  year.  Orm  of 
my  employee*  at  Cadet,  Mo.,  lias  aleo  beeniu- 
sLrucU-d  to  cnrcfVilly  pursue  the  same  subject, 
and  1  have  repeated  the  digging  since  residing 
in  Wnahington.  The«o  observations  havQ  in 
all  cased  been  niiide  in  it|K:eial  localities  where 
the  date  oT  entering  the  ground  vrta  well  known 
and  observed.  I  have  thus  been  able  to  follow 
the  larvae  for  tlie  Gr»t  six  years  with  great 
care,  and  for  8ub»ei|neut  yeant  with  Ivtm  care 
and  eoniintilty.  As  we  might  expect  from  the 
clironological  history  of  the  species,  the  devcl* 
opmeiit  of  the  larva  i»  extremely  slow  ;  and  at 
six  yearx  old  it  hns  hardly  attained  oiie-roiirth 
of  it«  full  eixc.  Notwithstanding  this  slow 
development,  moulting  take-H  place  freqitently ; 
i.e..  the  luimhor  of  larval  stago*  is  more  than 
one  per  annnm,  and  probably  twenty-five  or 
thirly  in  nil,  whereiut  in  the  llomoptcni  gen- 
erally —  tb*  aubonler  to  which  ('icada  belongs 
—  it  ranges  from  two  to  four.  In  any  hypo- 
gean  insect  which  contiuunlly  usen  its  elaws  in 
bnrrowiug,  the  need  of  shixldiog  and  renewal 
of  thuao  organs  is  apparent,  and  may  afford 
tlte  chief  explanation  of  this  rejicated  exuvia- 
tion, though  the  slow  development  U  a  factor; 
■inee  my  own  experience  bns  shown,  in  the 
larvae  of  other  onicrs,  that,  in  proportion  aa 
cTcvclopmcnt  ta  slow,  exuviation  is  (Veqnenl. 
Aa  the  dawn  of  the  front  tibiae  are  the  chief  in- 
struments used  in  burrowing,  the  tarsi  become 
useletNi  or  obalruelivv.  and  are  gradually  re- 
duced, and  finalty  lost.  They  are  then  regained 
suddenly  during  one  of  the  later  moults,  bnlso 
arliciilated  that  they  are  thrown  back  on  the 
inside  of  the  tibiae,  and  form  a  good  brace  for 
strengthening  thc»e.  lliey  are  tlius  outoftbf! 
vay  for  underground  woilc,  and  come  into  use, 
with  their  well-preserved  claws,  only  when  the 
pupa  iuides  from  the  ground,  and  aset'oda  for 
the  flnal  ehangc 

Miidi  difference  of  opinion  has  been  ex* 
pressed  by  ditferent  writers  as  to  the  food  of 
the  larva ';  and  this  U  not  to  be  wondered  at, 


from  the  fact  that  tliere  is  great  difllcolty  in 
observing  it  feed.  Dr.  G.  B.  ijmith  insisted 
that  it  obtained  its  nourishment  from  the 
moisture  of  the  earth,  tlirough  oiptllary  hairs 
at  the  lip  of  the  proboscis ;  while  many  others 
have  seen  it  with  its  beak  inserted  in  the  roots 
of  trees,  aitd  pini)|Kng  the  sap  therefrom.  The 
foriner  method  is  Insieted  on  by  Dr.  Smith 
from  his  own  observations  ;  but  while  I  think 
it  not  improbable,  ea|>erially  during  its  earlier 
lar\~al  life,  that  the  cicada  may  rec<l  on  earth* 
exudation, — a  belief  which  rceeive*  support 
from  the  well-known  fact  that  this  cicada  will 
issue  from  ground  that  has  been  cleared  of 
timber  and  cultivated  for  nearly  aeventeea 
years,  and  tliat  other  s|M:eies  arc  kiiowu  to 
issue  from  the  prairies.  — the  liquid  is  evidently 
pum[H!d  lip  in  the  ordinary  way.  The  trutli  of 
the  matter  seems  to  be  that  the  cicada  larva 
ean  and  does  go  for  long  {wriods  without  noor* 
ishitieni,  where  such  fasting  is  iieeeKsiLated ; 
and  that  in  the  earlier  years  of  its  development, 
more  parti  on  la  riy.  it  feeds  on  the  rootlets  or 
radicles,  not  only  of  trees,  but  of  herbaceous 
]>lantit.  Tn  my  own  obBervaiions  I  have  mrely 
found  it  marc  than  two  feet  below  the  surface 
during  the  llml  six  or  seren  years  of  its  life, 
and  almost  invarinlily  in  an  oval  ecll,  and  more 
often  away  from  roots  than  near  tlicm  ;  yet  I 
have  also  found  it  with  beak  inHerled,  and  it 
will  often  hang  fast  by  the  beak  after  being 
uneartlicd.  That  the  larva  is  capable  of  going 
to  great  depths  is  well  aLienletl  by  observers. 
Many  of  such  reporUt  may  be  based  on  the 
unobserved  tumbling  of  the  larva  from  higher 
levels ;  hnt,  where  tlic  insect  has  been  observed 
to  issue  from  the  bottoms  of  cellars  ten  foot 
deep,  tho  informftlion  would  certainly  seem  to 
Ira  reliable. 

The  uietliod  of  burrowing  and  making  its 
cells  in  quite  tnterejiting.  With  the  strong 
front  tibial  claws  it  scratches  nway  the  walls 
of  its  cell  just  as  one  would  do  wilh  a.  pick; 
and  if  it  is  rising,  ao  that  the  earth  removed 
naturally  falls  to  the  posterior  end  of  the  bur- 
row, it  simply  presses  the  detached  iK>riioua 
on  alt  aides,  and  es|>eciully  on  the  end  of  the 
cavity,  by  meaas  of  its  abdomen  and  middle 
and  hind  legs.  If.  however,  it  is  burrowing 
downward,  and  the  loose  soil  has  to  Im>  pi-essed 
agaiutt  the  top  of  the  cavity,  it  uses  Its  brond 
front  femora  vcrj'  dexterously  in  making  a 
little  jiellet  of  the  soil,  and  in  placing  it  on  the 
clypeal  or  from  part  of  the  head,  when  the 
load  is  carried  up,  and  pressed  against  the  top 
of  the  cavity.  The  motions  made  in  cleaning 
its  fore-anns  remiml  one  very  forcibly  of  tiiose 
made  by  a  cat  in  cleaning  ita  <»**..  'V«».^>l«M»c». 
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anil  bont  tibme  *rc  rubbed  over  the  clypcus, 
tbe  miinernus  stiff  bulra  on  wliicli  act  like  a 
eorob  or  a  bru«li  in  frc*ing  tlio  spine  of  dirt. 

As  the  time  npproacliea  for  tbe  issuing  of 
the  pupn.  it  ^nduallr  nHcs  nenrer  and  nenrer 
to  the  surface ;  anti,  for  a  ycor  or  two  boforc 
Uie  iippi-Uirunc-L-  of  any  ^rca  brood,  tljc  pupa 
may  be  duy  up  within  one  or  two  feet  of  the 
sari  lice. 

lu  the  year  oT  their  asocnt,  from  the  time 
tile  nt»t  Ieii.^'«fi  tbc-  ground,  th?y  are  found 
close  to  Ih©  surraee,  aud  also  imdor  logs  and 
fttoncs,  seeming  to  await  the  o)i|HM'tuae  mo- 
ment, and  a])jiareritly  wiilioiit  feeiliiig.  They 
begin  to  rira  from  n'bouc  the  20tli  of  Mny  In 
more  southern  loc-Alitieft,  And  but  little  later 
farther  north .  In  Washington,  the  prespiit  year, 
they  began  to  rUe  in  M,^aiity  nuinbprs  nbont  the 
2.Sd,  and  wore  pcrlinpa  mo^t  mirtw'roiisly  rising 
on  the  niBbL  of  ihi;  2«th.  Those  in  th«  city 
were  Domewbnt  earlier  lUmi  those  in  ibe  woods 
jiiBtoveron  the  Virginia  side.  The  iinnmmily 
with  which  all  iIjow  whivli  ri.-<c  williln  a  ccrlain 
radius  of  a  f^iveu  tree  crawl  in  a  bt^e-liue  to 
the  trui)k  uf  ttiat  ireo,  i»  loust  interesting.  To 
witue^B  these  pupae  in  eucli  vaat  luinibers  that 
one  cjinnot  step  on  the  ground  niihoiit  crnsh- 
ing  several,  swarming  out  of  tlieir  eiibterrnncan 
holes  and  Mtarobling  over  the  ground,  all  con- 
verging to  the  one  rcnlrn!  point,  anil  then  in 
a  steady  atreatn  clambering  up  ihe  trunk,  and 
dirci^ng  again  on  the  brarKilifs,  i*  an  fxperi- 
eucu  not  readily  forgotU-n,  aud  ntfonling  good 
food  for  aiiectitaiion  on  lite  nature  of  innlinot. 
The  pbeuomcnon  is  most  salisfnctorily  wit- 
nessed where  there  U  a  solitary  or  isolated 
tree. 

Tile  pupae  begin  to  rise  as  soon  as  the  sun  Is 
hidden  behind  the  horizon,  and  they  continue, 
until,  by  nine  o'elnrk.  the  bulk  of  them  have 
risen.  A  few  stragglers  cnntinnn  until  mid- 
night. They  in.stinotive!y  cr.iwl  along  tlic 
honzoiilfll  brunches  nfler  Uiey  have  nscc-iuk-d 
the  Intnk.  and  fasten  themselves  in  any  posi- 
tion,  hot  preferably  in  a  horizontal  poflitiou  on 
the  leaves  and  twtge.  In  about  uu  hour  after 
Hiiing  and  settling,  tbe  tdcin  splits  down  the 
middle  of  Che  thorax  from  the  ham  of  the 
otypeus  to  the  boac  of  Uic  mctanotuu,  and 
iLc  furiuing  cicjida  Issue-i.  E<;ily«is  is  nlways 
an  interesting  plienomcDOU,  »nd,  when  closely 
watched  ID  our  cicada,  cannot  fail  to  entertain. 

There  are  Qve  marked  po^itiona  or  plhtses  in 
this  act  of  evolving  fi-om  the  pupa-shell ;  viz.. 
the  straight  or  cs;t«'nded.  the  hanging  head 
downward,  the  dinging  head  upwaiJ,  the  flat- 
winged,  and,  finally,  the  riMil'-winged.  lu  sIk>uL 
three  minutes  aAcr  the  shell  splits,  tbe  forming 


imago  extends  fh>m  the  rent,  alinoet  on  tbe 
same  plane  with  the  pupa,  with  all  its  mcnihera 
straight,  and  aliU  held  \>y  their  tips  within  tbe 
exuvium.  The  imago  then  jzradanlly  bentb 
bnehwnrds.  and  the  memfwra  ore  all  loOM^ucd 
and  separated-  With  the  tip  of  the  abdomca 
held  within  the  csuviuni,  tht  rcat  of  the  body 
hangs  extended  at  right  iingles  from  it,  and 
remains  in  Cbift  position  from  ten  to  thirty  min- 
utes or  more,  the  wing-putls  separating,  and 
the  front  pair  stretching  at  ri^bl  angles  from 
the  body,  and  obliquely  crossinL;  the  bind  pair. 
Tliey  then  gradually  swell.  criQi|>,  nnd  curt, 
inilil  they  form  a  more  oi-  less  |>erfcft  loop; 
nnd  during  all  ibis  time  the  legs  arc*  beooming 
firmer,  aud  asauiniog  the  naliiral  |>o8it4otia. 
Sitddcnly  the  imago  bends  upward  with  a  great 
deal  of  effort,  and.  clinging  with  ita  lejj^  to  tbe 
first  object  reaehed, — whether  leaf,  tTrig.orits 
own  shell,  —  withdraws  entirely  from  the  ex- 
uvium.  and  baugs  for  the  Grst  time  wiUi  its 
head  up,  \ow  the  wings  percf-ptiblv  swell 
and  expand,  iiiilil  they  are  fully  strftHieil,  and 
bang  (latly  over  the  back,  perfectly  traii^purent 
with  tieaulifuL  white  veining.  Aa  they  dry, 
they  assume  the  iTjofed  poaition,  anil  iluring 
the  night  the  natural  eolois  of  the  si>ecitJi  are 
grndnnliy  assumed. 

The  linip  rccpiired  in  tbe  transfonnntion  To- 
ries ;  and  though  fixxn  the  splitliug  of  ibe  skin, 
and  the  flili  sLrelching  of  the  wings  in  the  flat 
position,  tlie  time  is  iisnnlly  about  twenty  aiin- 
ulea,  it  may  lie,  under  precisely  similar  condi- 
tions, Sve  or  six  times  as  long.  But  tliL're  are 
few  more  beautiful  sights  than  to  sec  tins  freab- 
forming  cinida  in  all  tbe  dltfereut  |>oHitions, 
cUugiiig  and  clustering  in  great  uunib«nt  to  tbe 
outside  lower  leaves  ami  branches  of  n  large 
tree.  In  the  moonlight,  eitch  a  tree  luohs  for 
all  the  world  as  tliaugii  it  were  t^ill  of  Itvniitifiil 
wbitR  blossoms  in  TarloiM  stages  of  exjMioaion. 

l1iAt  this  insect,  in  its  dietrtbntion  and  tn 
its  numbers,  ban  been  and   is  lieiog  seriously 
affected  by  our  eivilixation.  must  be  apparent 
to  every  obsorver.     The  records  show  Uiai  the 
nuutbcrs  have  decreased  in  the  successive  ap- 
pearances of  cerUdu  broods,  owing  largely  to 
tlie  presence  of  our  domestic  suiunls  in  Um 
woods.     Then,  again,  the  clearing  of  land  and 
the  huildiug  uf  towus  nod  cities  have  all  had 
their  clfeei  u]x>n  the  decrease  of  this  cicada. 
There  arc  doubtless  many  places  in  Brookljn,, 
N.Y.,   Hhere   tbe    insect   appeiired    scveiitceni 
years  ago,   in   which  thenr  will  Iw   none  th«" 
ptvsont  year.      And  similarly,  1  I>e1ieve  thatj 
whereas   aniund    every    tree    that    haa    lircl 
planted  more  than  seventeen  years,  or  n{ 
land  that  grew  trees  seventeen  years  ago,  tht 
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ttiscct  is  DOW  abundant  in  Wubiagtoo.  it  will 
K-urccIy  be  noticefl  in  anv  part  of  Uio  Districl 
Kcvi'ntccii  ycnrfl  hviitv.  I  hose  ihiH  opiiiiun 
npoQ  ft  new  phase  Id  the  cica'ln  biaion* ;  vie. , 
the  prcai-nvo  of  tbc  En^'i'^'i  spsrroir.  It  is  tbe 
flret  time.  pi^rhapB.  in  Die  bistorv  of  tti«  world, 
tbnt  Puas«r  domvflticaa  hfta  bail  no  opportiutltf 
of  feeding  ii[jon  tbi»  imrticiiiiir  brood  of  Cicada 
sflittfixluciiii :  uiid  so  nivviiuusly  and  perslat- 
eiitly  docB  lliis  bird  pitraiK>  its  fouiL  thnl  ibe 
ground  is  strewn  nilU  the  nings  of  tbo  unfor- 
tunate cicada  wherever  these  liave  been  at  tdl 
smn^rous;  so  tliat,  eonHiiloring  the  numliera 
of  tbc  sparfttw  and  their  voraciiy,  very  few  of 
the  cicada  will  be  left  long  enoiigli  to  procreate 
and  perpetuate  the  B]iecica  \a  this  Dislrict. 


THE  OEOLVOr  OF  NATURAL   OAS. 

Tbe  recent  introduction  of  natural  gas  into 
general  iii^  as  a  source  of  bent  for  indiintrial 
ami  donic*tlc  piiriKmes  has  raised  It  lh>Di  the 
rank  of  a  inoro  eurioalty  to  one  of  th«  card's 
mobt  valuable  trcaauree. 

To  ttie  reader  tiaarqiiainted  with  the  great 
change  nnturnl  gnit  haa  etTecte<I  in  all  indii«- 
tries  where  it  can  be  oblaioetl.  the  following 
quolnlion  from  an  article  in  MacmiUnn'n  mag- 
(izine  for  .IntiuarVi  written  by  Mr,  Andrew 
Carnegie,  the  chief  iron  mn«sttir  of  i'itlHbiirgb, 
will  be  u  rcvclaliou  :  "In  the  manufacture 
of  filass.  of  which  there  is  an  immense  qunn> 
tity  ma<le  in  I'it1»»burgb.  I  aui  informed  that  gas 
ia  «urth  ujiich  more  than  tbc  cost  of  coal  ami 
Its  handling,  because  it  improves  Iho  quality 
of  the  product.  One  firm  in  l^ttsbui^h  is  al- 
ready making  plate  glaoa  of  the  largest  sises, 
equal  lo  the  hent  imported  Kreueh  gtaas,  and  is 
ennblcfl  to  do  eo  by  this  fuel.  In  the  mann- 
facture  of  iron,  and  especially  in  that  of  steel, 
the  qiintity  is  k\%o  improved  by  tlw  (Mire  new 
fuel,  la  our  steel-rail  ntill«  we  have  not  uiu^ 
%  pound  of  coal  for  more  than  a  3'car,  nor  in 
our  iron  mills  for  ncarty  the  sBme  period.  The 
obange  is  a  sturtling  one.  Where  we  furmerly 
had  ninety  firemen  at  work  in  one  boilcr-Lousc. 
and  were  u^ing  four  tititidrcd  tuna  of  coal  per 
day.  a  vi«Uor  now  walks  along  the  long  row  of 
boilers,  and  sees  but  one  man  in  attendance. 
The  boii»e  being  whitewnshed.  not  a  sign  of  the 
dirty  fuel  of  fonoer  days  la  to  be  seen  ;  uor  do 
the  f.tncl(8  emit  smoke.  In  tbe  Union  iron- 
mills  our  puddlcrs  have  whitewashed  the  coal- 
bunkers  belonging  to  their  furn^iot-x.  Most  of 
tbe  principal  iron  nnd  }^\&»9  eAtnMii^limenlii  in 
the  city  are  to-day  either  using  Ibis  gas  a»  fuel, 
or  making  preparations  to  do  so.     I1ie  cost 


of  coal  Is  Dot  only  8ave<l,  but  ttie  great  cost 
of  Qritig  and  haodling  it;  while  llie  repairs  to 
boilera  and  gtate-bars  are  much  Iciui." 

This  ni!w  fuel,  which  bids  fair  to  replace  coal 
almost  entirely  in  many  of  our  chief  industrial 
centres,  bos  not  received  that  attention  from 
tbe  geologist  which  its  importance  demands, 
bo  far  as  tbe  writer  is  aware,  nothing  has  bc«n 
published  on  the  subject  which  would  \)TO\k  of 
any  value  to  those  engaged  in  prospecting  for 
natural  gas,  and  it  is  the  existence  of  this 
blank  ill  geological  literature  that  has  8ug- 
gesle«l  tbe  present  arttcte. 

Prnctically  all  the  large  gos-wells  slrueic 
before  H*82  were  accidentally  discovered  io 
boring  for  oil;  but,  when  the  great  value  of 
oatumlgaaaafliicl  became  generally  recognized, 
an  eager  search  began  for  it  at  Pitttiiurgh, 
Wbeelir^,  and  many  other  munufacturing  cen- 
Crea. 

The  first  explorers  assumed  that  gas  coold 
be  obtained  at  one  point  as  well  as  another* 
provided  the  earth  be  [tenetrated  to  a  deptb 
aulBcienlly  great ;  and  it  has  requlreil  the  ex- 
IKuditnre  of  several  hiiadred  thousand  dollars 
In  useless  drilling  to  convince  capitalists  of  ttiia 
fsllHCV  which  even  yet  obtains  general  cri*<k'nuu 
among  those  not  iutcrvstvd  in  aucocMful  ga* 
conipaniefi. 

The  writer's  atiidy  of  tbia  subject  began  io 
,funo,  18»3,  when  he  was  employed  by  Pitts- 
bui^h  piirtics  to  make  a  general  inrestignliou 
of  the  nntural-giiB  cjucHtion.  with  the  siweinl 
object  of  determining  whether  or  not  it  was 
possible  to  predict  the  prenence  or  absence  of 
goB  from  geological  structure.  In  tbe  pro^ecu* 
tion  of  tbts  work,  I  was  aided  by  a  ftnggcstion 
from  Mr.  William  A.  Earscnian  of  AUegbciiy, 
Penn.,  an  oil-operator  of  many  years'  ex|)e- 
rienee,  who  bad  notioi?<l  that  the  principal  gas- 
wells  then  known  in  western  PciiHsylvaiiia  were 
situated  close  to  where  anticlinal  axri*  were 
drawn  on  the  goologi(?ni  inn|)s.  Krum  tbis  tie 
inferred  there  muat  be  some  connection  between 
tbe  gas-wells  and  tbe  autlclines.  After  visiting 
all  the  great  gas>wells  that  had  been  struck  iu 
western  Pennsylvania  and  West  Virginia,  and 
carefully  examining  the  geological  surround- 
ings of  each.  I  fotiitd  that  every  one  of  tbem 
was  situatixl  either  directly  on,  or  near,  Ibe 
crown  of  an  anticlinal  axis,  while  wells  that 
had  been  bored  in  tbe  aynclincs  on  either  side 
ftirnished  bttle  or  no  gas,  but  in  many  oases 
large  quantities  of  anil  water.  Further  obser- 
vation  showed  tbst  tbc  gns^wrlls  were  confined 
to  a  narrow  tielt,  only  one-futirth  to  uiic  mile 
wide,  along  the  crests  of  the  anticlinal  folds. 
These   facts   seemed  to  connect  tt^  tRv^d^ac^ 
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Dnmifltnluiblirwilb  the  diaturbnoce  in  tho  roclca 
caused  hy  their  upheHv&I  into  arches,  but  tbe 
crucial  test  was  yet  to  be  made  ia  tbe  actud 
looatSon  of  good  gns  territory  on  this  theory. 
During  tlie  last  two  years.  I  have  siibniitted  it 
to  all  mnnnpr  or  tests,  both  In  locating  ani 
condomniiiji  gis  territory,  and  Ibo  gcn«Tal  re- 
sult b»s  bven  to  confirm  the  anticlinal  theory 
beyond  a  reasonable  douhl. 

Btit  while  we  can  state  with  confidonoc  that 
all  great  ga»-vrcllH  arc  found  od  tltu  ntiticHnal 
axes,  I  he  converse  oftliis  ib  nut  true  ;  viz..  that 
great  gas-wells  toay  bo  Toiind  on  nil  antidioals. 
lu  a  tbeor)'  of  this  kiud  tlic  liiniUliomi  become 
c]tiiteas  imporlaatns,  orurvn  more-  so  than,  the 
Uieory  itself;  and  hvtiDt-  I  have  given  conBidor- 
ablc  tboucht  to  this  i>ide  of  the  question,  hav- 
iDg  rormiilatcd  them  Into  three  or  four  geiieial 
nilea  (nhich  include  prnotlctilly  all  the  limita- 
tions knotrn  to  mc,  up  to  the  i)i-c«cnt  time,  that 
should  be  placed  on  the  statement  that  large 
gas-wells  may  Iw  oblnliied  on  anlietinal  folds) , 
BB  follows :  — 

(n)  The  arch  tn  the  rocks  must  bo  one  of 
considerable  magnitude;  (ti)  A  coarse  or  (M- 
nniB  sandstone  of  considerable  thickness,  or^ 
if  a  line-grained  rock,  one  that  would  have 
extensive  fissures,  and  thus  in  cither  case  ren- 
dered capable  of  acting  as  a  reacrvolr  for  tiic 
gas,  maet  underlie  the  surface  at  a  depth  of 
aeveral  hundred  feet  (five  hundred  to  twenty- 
five  hundred  feet)  ;  (c)  Probably  very  few  or 
none  of  thegrand  arches  along  monntain  ranges 
irlll  be  found  holding  g-ia  in  large  quantity. 
BiDce  in  such  cases  the  diiiUirbance  of  the  strati- 
fication has  l>cen  so  profound  that  all  tlie  nat- 
ural gas  gL'i>cnited  in  the  past  wuiild  long  u^ 
have  ewcsped  into  the  air  throiigli  ImBures  that 
traverse  all  tbe  t>eds.  Another  limitation  might 
possibly  be  added,  arbidj  would  confine  the  area 
where  great  gas-fiows  may  be  obtained  to  those 
underlaid  by  a  oousidcrablo  thickness  oT  hitu- 
minou&slmto. 

Very  fair  gas-irclla  may  also  be  obtained  for 
a  consideralilc  dlsUinco  down  tJie  slope  ttotn 
the  crest  of  the  anticUnnU,  provided  tbe  dip  be 
BttlBcicntly  rapid,  and  especially  if  it  bo  irregu- 
lar, or  interrupted  nith  slight  crumples.  And 
even  in  regions  where  there  are  no  well-marked 
anticliiials,  ir  the  dip  be  somewhat  rapid  and 
irregular,  rather  large  gas-welts  may  occaslnn- 
allv  be  found,  if  nil  other  conditions  aro  favor- 
able. 

The  reason  why  natural  gas  should  collect 
under  the  arches  or  tt»e  rocks  is  sufficiently 
plain,  from  a  oonsi«It;ration  of  ila  volatile  na- 
tnre.  Tlien.  too.  the  extensive  Assuring  of 
the  rock,  which  appears  ncccasar)'  to  form  n 


capiusous  reservoir  for  a  large  gas- well,  would 
take  place  most  readily  along  tlie  anliclinala 
where  tbe  tension  In  bending  would  be  greuU 
eat. 

The  geologie^l  horizon  that  furnishes  the  best 
gns-rosorvoir  in  western  Pennsylvania  seema 
to  be  identical  with  the  first  Venango  oil-saod, 
and  henec  is  one  of  the  Catskill  conglomerate*. 
This  is  the  gas-roek  al  Mnrrayarille,  Taren- 
lum,  Washington,  WcUsburg,  and  many  other 
points.  Some  lai^c  gas-wells  have  been  ob- 
tained in  the  subcarboniferous  sandstone  (Po- 
oono) .  however,  and  others  down  in  tbe  tbird 
Venango  oit-8and~(CbemuDg). 

In  Ohio.  gas-Hows  of  considerable  size  have 
been  obtained  deep  down  tn  the  Cineliiuati 
limestone,  vfliile  iu  West  \''irgiui«  Ibcy  have 
been  found  in  tbe  Pottsville  couglomcrale : 
henee  natural  gus,  like  oil,  has  a  wide  range 
through  the  geological  column,  though  it  ia  a 
significaiit  fact  that  it  ia  most  abundant  above 
ttie  black  slates  of  tbe  Devonian. 

Of  the  composition,  probable  origin,  extent 
of  gas  territory  in  the  txjunlry,  aud  many  other 
intereating  points  connected  wilb  natural  gas, 
the  necessary  brevity  of  tliis  article  forliids  any 
mention :  but  the  writer  baa  in  preparation  a 
more  general  paper  on  the  subji-cl,  In  whicb 
thesti  and  kindred  questions  will  be  discussed 
with  more  detail.  L  C.  WuttB. 


THE   EFFECTS   OF    COLD    OS   UVINQ 
OROANISMS. 

Mk.  Colxmxk  and  Pinf»s«or  McKcndrick  lutva 
made  some  remsTkablo  •xp«rlnienls  '  on  Ihe  effeei  of 
low  umperaturi'j  uii  livin;;  (tr|;inl«m>,  |iartleulirtj 
mlcroh^a,  uting  f(>r  this  piir)io««  ll>e  etvld-klr  m^ 
chiii«ry  in7«nli><l  b;  Mr.  Cokinan,  which.  In  Its  ordi- 
nary wurkiiiK.  deliver*  slniamR  ■•(  sir  co<»)«d  to  atiimt 
60O  tkftlDw  Ktri  [— ft^o  C),  but  bjr  certain  modiSc*- 
lloii»  a»  low  tempera  til  res  can  bn  Brcuml  as  have  ret 
been  prodticpd  in  pbyiilcal  resoArcIiM.  Tbe  acinal 
t«iii|«Tatun>t  in  tlirsK  cipiuiiU'i'nu  w«re  isken  tt;  an 
absolute  alroliol  tliprmoiiivter.  tnnAn  l>y  Ni>KretU  and 
Zambrs.  and  checked  by  a  special  air  theraunnvter 
deviMd  l>y  Mr.  Coleman. 

Tbfl  cxperimenta  con*ii>le<1  id  capoting  for  hAurt 
to  low  tcmperatares  pulrc*<.'lble  EubttaDecs  in  her- 
metically sealed  Una  or  bnltlfts,  or  In  &a»ks  jilu^god 
with  cniton  wool.  The  lin»  ur  ttasks  were  diait 
allowed  In  thaw,  and  wpip  kppt  In  a  wann  rocim.  the 
m«4a  Iflmperature  of  wlikh  wu  about  ^tf  P.  Tb«>x 
were  then  u|Miw>d,  and  ibe  ei>nieiit«  lubiiiltteil  to  nol- 
crMco|iics(l  "xaminntion.  Tli»  gi-neral  nttult  may  be 
suied  thu»:  Tb«<  viialllf  of  niicTn.«r^iuili>Ria  cannot 
be  destroyed  by  [irulvused  espotiure  to  cXrvtne  cohL 
It  i*  clear,  IliPrrfvre,  thai  any  hope  of  preserrln; 
meat  by  prrmancnily  iti^rllUInx  It  by  cold  musi  be 
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ah«ii<ton«l ;  for  Um  iDier«b«a.  wlikli  are  tii«  agents  of 
ptitMnction,  mrvlTo  tliorspoturc. 

Some  «f  Uic  oxperlmeota  vu  wUkh  tbia  concliiiion 
rcsifl  are  hrieflj  (lc»crlb«til.  Meat  in  Una,  csp<H«il 
to  —  (IS*  C.  for  six  Iioim.  uiiil«rwent  («tWr  iliawittf ) 
putrpfaolion  irllh  ^iteration  ol  gajvs.  Trialt  wKli 
tn»h  iirlne  sbowed  Ihat  freezing  at  ver;  law  lempor- 
atures  delajed  the  ap|>earaii(;e  «f  i)ih  alkaline  fenoen- 
Ution,  but  a  Iwoperalnre  nt  —  t'iao  i:.  for  eight  houn 
did  not  »t«rlliM  tli«  urine.  S.tnipliM  of  fr^ati  milk 
•XtHMwl  l«  IcmpenUire*  ot  froiu  xero  to  —  80°  F,  (or 
eiglib  houn,  curdlrd.  and  shairril  Ihn  wsll-knoxn 
Bavtcriam  lactla:  ami,  ao  far  as  cauld  be  obKrvcd, 
frceih)g  did  uai  delay  tlie  (iruceu  after  iho  flask* 
wen-  kepi  ai  a  t«iiiiMraIiini  of  .iUiutno°  K.  ftlmllar 
roiuiia  «nin  oUtalneil  with  ale,  moat-Juico.  vegetable 
l«f  iisiona,  etc. 

It  la  probable  that  ibe  ailcro-orgaitbnu  vera  fro»n 
•olid.  Owe  cannot  mppoo*  that  In  tliwe  ctfvuiii- 
■taocM  any  of  the  pbeooraena  of  111*  take  plnc«:  U)S 
tnccliant«m  ia  elmidy  arrested,  and  vtlal  cbangea 
leaiiiiie  llidrociiir»c.  wtien  Dh' condition  nf  aaultatils 
UmpKmturD  ts  realored.  Thew  eoii»idcraiii>n«  led 
tfae  authora  to  exaiulno  whether  any  of  tlio  vital 
pbeiioniena  of  bigher  aujiual*  mighl  be  r«lained  at 
■ucb  low  emporatura*.  Tlioy  ascertained  Uiat  a  live 
frog  ma;  bo  froznii  ihrnigli  quite  aolid  in  about  lialf 
an  l.Diu-  at  a  leinporaluni  of  -  'W<*  P.  to  -  SfP.  On 
tbawiiig  slowly,  in  two  iikstaiicei  the  aiiluial  com- 
ptcirlj  rccorcri^d.  After  longer  cipo^iirc  (he  ani- 
mal* did  not  ivcover.  In  two  cases  frocs  verc  kept 
In  uti  atmoiipliere  of  —  100"  1".  for  twenty  mloiitcs, 
and  iillli»ii{j[b  they  did  not  rvvlvr,  yet,  after  lliawlug 
out.  tbelr  muscles  still  reap«iiil#d  fa^ebly  l»  oldctrival 
MI  III  Illation.  One  esperimt^ni  wa^  performed  on  n 
wann-blood<d  anltaat,  —  a  rabbit.  The  cold-blooded 
ftog  l>«camo  B"  hard  aa  a  slonc  In  from  ten  to  tw«utj 
minutes,  bui  the  rabbit  produced  In  llacU  ao  nkucb 
heat  aa  eoableil  it  tu  remain  soft  aiiJ  coniparallvelj 
warm  dtirinu  an  hour's  laposun-  lo  —  lOOT.  Still 
lia  prodtivUon  of  beat  wa*  iiii«i|aal  to  make  gwni  the 
loaa;  and  every  instant  It  naa  losing  ground,  until,  at 
tho  end  of  tba  hour,  its  bodily  tempemtiirc  bad  fallen 
about  W>  V.  below  llie  normal,  but  wa«  >iill  l4.to  F. 
alMve  the  >urrt>uiiding  Ivm  pern  I  tire.  When  taketi 
out.  the  animal  wa*  comatoiv,  and  rcllex  action  was 
abolished.  Placed  in  a  waim  room,  lie  tcnip«niliire 
roM^  rapidly,  and  tfae  rabbit  completely  recoTorcd. 

Tito  obsarvatioiit  are  of  ijrL'al  ralue,  and  highly 
tOQEmtlTe.  TlinM  upon  the  rutitill  Indirata  tliai 
death  from  cold  is  preceded  by  loea  »(  conaciousness, 
owln;;  to  tiie  early  auppresilon  of  tlie  acllrlly  of  the 
gray  mntter  r>f  tbr  enc^pbalon.  ThU  coallnna  tba 
belii-1  that  death  by  frvciioR  is  comparatiTcly  pain- 
leu.  The  viability  of  microbes  at  tow  tenipcraiures 
ba«  also  been  detiioiiStrate<)  by  ?ii:tel  and  Yuii];,' 
who  found  that  various  baeilll  can  auri'lrc  —  10°  C. 
for  n  hundred  and  nine  hours.  After  such  exposure. 
Bacillus  nnlbriicix  retained  its  virulence  when  iii- 
jeciexl  Info  a  living  animal. 

We  cannot  refrain  from  asUnj;,  Are  not  froxen 
inicnt-orBaoiatus  the    moans   of   disseminating    life 


through  the  nnlvetaeV  An  sIBmatlve  answer  Is  at 
least  a  belter  hyp<itli«tia  than  tfae  asiumptlott  of 
spontancoua  Eeiierallou  to  sccunot  for  Ibu  origin  of 
life  on  the  earth.  May  not  life  be  coeval  With 
energy?    Uay  It  not  have  always  existed^ 

CuauLKS  S.  UiifOT. 


PREHISTORIC   AMERtCAN  SCtTLP- 
TURBH. 

Auoxo  llie  many  InUrMtlng  sculptorea  In  ttoirii^ 
of    the   prebtsluric  Amorieaas  tm  those  found  in 
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anwAM  SAfaiFies.     a>*-aBLjir  t,^  sAwfA  Lceia  o»*msat- 
■CTA.    (/ji  JTuturv.) 

Guatenabk  wbivh  were  flrst  described  bj  Dr.  Habel 
In  N'o.  208  of  Smlibsonian  contribnlious  to  knowl- 
edice,  ISIfl,  Tbrso  n-cre  pilnclpally  fallen  monoliths 
wlilcU  were  diMMiTcred  In  l.%2.  near  tlie  villai:«  of 
S.tnta  LucU  Cosuiualhiipa,  near  tlie  base  «f  tbe 
Tolcano  del  Fiirgn.  !>evi>ral  of  tlirnw  carringi  were 
afturwanla  secured  by  Dr.  Bastian  for  iJw  Uetl%». 
museum.     Tbe  oiajoriiy  tA'Jwsa*  *H5«»*^^w\"^*'  "*''* 
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bel  an  In  rmv^nrtlsro,  alnilUr  to  iu»uy  «t  Uie 
Aii<3rriui  nciilpturws.  H'MI  of  Uime  Gsrviii|i  raprv- 
■eni  ^AcrlQcfl  uid  adomion.  Dr.  Babal  eonriden 
that  tli«y  wprcuut  a  period  of  trulUiK  i*h«n  Ilia 
p*opl«  were  pMilng  from  thir  wonbip  of  llic  mn  uid 
otiwr  lieavonly  bodies  to  thai  of  mui,  or  Lb«  begin- 
aing  of  »nilirui>oraori>Iilsiii.  On«  nl  iIi«!h<  mono- 
litlia.  urhlcli  Is  a  ttUmo  twcKc  fcrt  biKli,  llirei!  fML 
whls.  Biiil  two  fwt  thick,  ts  r«pnNlu««l  in  the  acconi* 
panyliig  Agurv.  It  la  suppoMil  to  represent  s  priest 
offertog  the  aacHflee  of  a  hninaii  being.  He  bolda 
thft  head  in  hii  inSt  hand,  and  fn  hia  right  la  the 
Itttife  with  which  be  luia  WTareil  ih«  bpad  from  tb* 
bo<iy  it(H>n  wblch  h«  oUitvds.  At  ibc  kxrer  tuit  of 
Ibe  stone  Iwo  Bttcnduil  G];am  an  rEpnrsciitcI,  each 
oarryliij  a  human  IicimI.  Ouv  of  thceo  amallcf  fJcurva 
has  A  skull  fof  a  liead,  anil  ta  supposed  to  ajnibollz« 
death.  ThU  figare  aliu  ucc-tira  uti  uilier  vt  ibese 
aured  lUmvt.  Tbo  elabornle  ornaim'tilaLiOD  of  the 
nxkvxl  body  of  tbo  priest  (s  cbivnicicrisiit:  of  alt  th« 
fij;ur«-  given  bj  Jlab@l.  In  ibis  lo^lancw  th«  h«itd- 
dreai  la  In  tliejonnof  k  craJ»,aii*l  th«  hair  U  arranged 
|ri  a  »'rt  of  iiiciic,  vith  many  ilecorniiunr  itppeixled. 
Tlie  fur  ha^  a  small  ring  in  tkc  lobe,  from  wbivh  liauf^a 
a  latger  ring.  Amand  ilie  nech  Is  a  conl  and  imsdI, 
bikI  HbiHil  the  tralftt  la  an  eUiMrale  gfnik  bsTing  at 
tlip  back  ibr  h«»I  of  on  auiinal.  .lust  In-low  ilt« 
rlgbc  kiiee  lliere  !■  n  gart^T.  This  occurs  on  all  sim- 
ilar flgitres.  The  left  toot  la  prolcclud  by  a  sandat. 
In  suiue  of  Ibt'  other  Hjitircs  both  fvei  havtt  sindaJs, 
an>l  ill  anti  both  arc  linked.  Thft  curved  Hgurea 
ab"ve  the  ri};lit  bAml  of  tli«  priest,  and  be1»w  tlio 
bixly  of  the  victim,  am  tu|>pi»ej  tu  rvpmcnl  tpeccit, 
aa  Uirjr  occur  wiih  variom  nioilidciilluMa  in  >vvcral 
other  cmrvlnjcs.  In  conncLtlon  nilb  these  tioEular 
Ceutrid'AoiLTlcau  work*  of  art.  It  ts  of  tnlcrcsi  to 
niLMll  ttut  carved  shells  found  in  uouiiil*  In  Iba 
Diiilnd  SM(«s,  and  rscnntly  Bgurril  hv  Mr.  Ilolnica 
In  Iho  report  of  the  Bitrraii  of  ethiiol«B;,  as  th«  ez- 
preaaivn  of  ideas  lu  a  ilmllar  majaDersuggesU  a  eom- 
mon  origin. 

run   PROPOSED   CHANOB   /JV  THE 
ASTHOSOMICAI.  DAY. 

twit  eminent  sstronomcra  bare  rrrccnlly  given 
tbrlr  viewM  on  ibe  pruposed  change  of  the  asiranom- 
ical  day,  and  bolb  am  inclined  la  fnror  Ibu  Chniige. 
This  discussion,  u-blcb  Is  vt  particular  Interest  tu 
sat/«noni«rs,  U  «n  the  siKih  resoluitun  of  the  Prime- 
luciidiaii  conf<t«nc«of  WMhlngMn,  —  "  that  the  coa- 
fereui-u  expresses  the  bO|i«.  that,  aa  f  oon  as  may  bo 
practicable,  the  aatrououilcsl  and  iiAniL-ftl  duys  will 
be  Brrangrd  rverTwhrrr  ti>  brgin  »t  me»ii  uiidiiigbt." 
Tlie  present  custom,  as  we  know,  I*  lor  Ihr  it*trono. 
mrrtu  begin  Itlsday  xi  noon  of  the  civil  day;  and  we 
am  glad  to  Bnil  given  at  tnine  ten;;!!!  lite  opinion*  of 
iooh  author! tie>  as  SIruve  and  ()p[i»lzi-r. 

Profeea-jr  Siruve,  itlrert-fr  of  (lift  Palkowa  obier- 
vatory,  in  a  pamphlet '  of  twenty' 'Seven  pag^e,  gives  a 
Tcry  interesting  account  of  lliv  cause*  which  led  to 
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the  tiitemaUoQal  conferenee.  and  Ibe  resolu  which 
it  reached.  In  regard  to  the  change  In  the  beginning 
of  the  sstroDomleal  daj.  he  thinks  that  the  quetilon 
bffore  astronomers  Is  not  only  of  giving  up  ■  laug- 
cstablithcd  custom,  with  consequent  changes  of  rules 
of  many  years'  staodiDg.  but  it  also  involves  a  serious 
interruptiou  of  aatroDomlcal  chronology.  WiliKMt 
a  doubt,  the  astrnnomer  nould  have  to  make  a  de- 
cid«i  sacrifici<  in  conforming  to  the  wish  o(  ibe  con- 
ference; but.  after  all.  this  sacrlflos  la  no  greater  Uian 
our  forefailiera  made  when  they  changed  from  ttw 
Julian  to  the  (iregorian  calendar,  —  a  sacriBce  to 
convenience  of  which  we  arn  sUU  made  seuslble 
whenever  we  Imvc  occasion  to  go  ba«lc  to  earl;  ot>ser> 
vat  Ions. 

We  need  have  little  hcslwtlon  in  maklug  a  simitar 
sacrifice.  If  it  will  prevent  dltcordance  brlwcrii  the 
civil  and  acleiititic  custom  of  reckoning  lime,  pattic- 
ularly  trDutdt^<M>nie  wlirre  astionvmlcal  esiablltb- 
menla  oome  in  oonisct  with  llio  outer  worhl. 

ProfrNsor  Struve  slates  that  the  Pullcosra  observa- 
tory is  prrparL-d  to  adnpl  the  new  time,  Uie  only 
^nesllon  being  as  to  the  epoch  when  the  change 
should  be  iutrudured  in  ibe  publicoUoiu  of  Ibc  oh- 
scrrntorr.  lie  ia  liictlni-d  to  raoomneBd  Uiat  this 
should  be  defrrred  until  s«iine  agRCinent  can  be 
reached  by  astronomers,  and  until  [Ite  new  lime  is 
idopied  hi  ihe  Kpbemerfdet.  This  might  be  for  the 
year  l>t(J(>,  or  |>erliapx,  iMtier  still,  at  the  iMglnnlnf;  al 
the  next  century. 

Professor  Oppolier  has  eoatribvttcd  s  paper  aa 
the  proposed  change  of  the  aslronomical  day  to  the 
Uarch  nunilwr  of  the  JlfunlAfiy  noUcea  <^  the  fiofraJ 
cutronomfcuf  soeiefy  (vol.  slv.  pp.  3M-2D6).  Ha 
«vs.  "When  once  such  a  universal  time  is  Inlro- 
duced  for  all  ptirpoaM.  It  Is  quite  iiainral  that  the 
quetlian  must  arlso.  If  Ihora  is  indetNl  so  great aino- 
ccsiity  lo  retain  iti  astronomy,  and  only  In  astionomj, 
a  dlllenrnt  reckoning  of  lime.  I  fall  to  see  tills  ooees- 
aity,  and  I  do  nol  tbink  that  It  would  eaaee  any 
seriiiits  trouble  orcoutuslon  if  a  cbnusr  were  lo  be 
made  in  our  a^ironocnlca]  reclioning;  whilst  a  spcdal 
mndv  nf  mrkonlii);  time  in  ooe  science  only,  when  all 
others  use  the  cenerally  adiipted  sUuJard,  will.  wiUi* 
out  donbt.  be  n  source  of  i-rror  anil  cuiifiuiou."  He 
tbnn  lakes  up  In  some  detail  the  ob>>ctions  urged 
against  Ihe  pniiwscd  change  by  ProfcMor  Newcomb 
in  s  prevtou*  comntnni cation  to  the  saina  publlea- 
llon  (vol.  xlv.  pp.  IlU,  VJ!i),  aiid  he  discusses  tb* 
changes  vbich  would  be  necessary  in  lbs  Epheoie- 
rklea.  Profca<>ar  Oppolzcf  propoecs  Ui  ntvc  practical 
ellect  lo  bis  views  by  adopting  the  new  reckoning  vi 
time  In  an  extensive  list  of  eight  thousand  solar,  and 
fifty-two  hitudred  lunar,  ellipses  which  be  la  now 
pn-'parlng  (or  publlcallaii. 

It  U  dilUcult  to  see  bow  this  matter  will  ilnallf 
be  dvcided.  It  Is  evldenity  a  question  tor  aslruDfr- 
mem  tu  »ettl«  among  tbcmtelvcs;  tut  so  far  they 
srem  bo  b«  vrry  evenly  divided.  For  Instance:  out 
of  some  twenty-seven  astroiinnicn  tibose  oplntoiss, 
more  or  less  ilnci<led,  hare  been  accvsaibie  (or  ■ 
eumit,  Lhirteeu  seem  Inclined  to  favor  tbu  proposed 
change,  while  fuurieen  are  opposed  to  It.    And  amonc 
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the  proa  ftre  Ailarni,  Strare,  and  CbrlstU;  Kmong  iho 
COM,  Netrcorob,  Fovntsr,  and  Auvsn. 

W.  C,  W. 


TfliB  NATIVES  OF  AMERICA.^ 

TllB  oatiTV  pQpuUUoii  (before  Llicchaiigca  wrou^lit 
by  the  BuropeAi)  con<|Uc»t)  of  ttie  $reat  cuniliient  of 
Aia«rlcn,  «3tclui)jiii[  llie  Eskimo,  pment,  ciiiislilt^rin^ 
tlie  vwal  nxtanl  of  tb«  counLrjr  th«<y  lolinbil.  nn<I  IIik 
grMt  dilT«renG«9  of  cllmue  itni]  oilier  Burrouiiiling 
conililion?.  a  remarkable  ■linllarll]r  of  rsieatlal  char- 
acter*, with  in»cb  direreity  of  tlctjii!. 

Tbo  cointrueliori  ol  th*  numoNrtif  A'nerifin  Inn- 
KUa^l,  of  which  as  luuiij'  m  tndve  Uuiitlivi]  h.tve 
be«D  itlHtiiigui»liciI,  \f  Naid  to  iioinl  to  uiiUj  of  iirijjiii ; 
as,  Ihmish  wi<l>'l;r  diflcreul  In  many  rctpet-W.  ihry 
are  alt.  or  nearly  all,  cooit rutted  on  ibe  same  ccnrrat 
IH'atnmallf^al  principle,  —  that  callnct  poly«viilU"-'»if, 
wtiidi  ihlTer*  frtmi  that  of  tltn  latiguagm  of  nn;  of  the 
ohl-vr»rt<l  nation*.  Tha  moalal  ehnraclerlsDn  of  all 
till)  American  irtbe*  hav*  much  ihtil  la  in  ciTimon; 
an<l  liio  very  (iillrrcnC  (lacea  "f  cultiira  to  wliicli  tlicy 
bad  ntlalneil  at  ibc  liitiv  of  the  coiujiii-st,  as  thiti  of  tbc 
Inrni  and  Alters,  and  ihi-  himling  and  fi-hltig  tribea 
of  tlir  nortli  am!  itniiih,  whtcli  )iav<;  brpn  (gnolnl  a* 
evid'-ni-n  of  dIvertlLles  of  rjce,  wera  uol  greater  tlian 
Iho'B  belwe(>n  ilitlM«nc  nations  of  Kiirnpe—  as  Gauls 
and  Uermnnn  nn  one  hand,  and  HreAhs  atid  Itoinnns 
on  tl)<i  olbi'r  —  Id  th«  lime  of  JuIiuh  Caesar.  Yet  all 
these  were  Arjans;  and.  in  treat irx  the  Americans  oa 
one  nice,  it  is  not.  Intended  that  they  arc  more  closely 
allied  than  the  tllffcrent  Arviin  people  of  Ktinipe  and 
AMb.  The  best  argument  tlial  can  h«  usc<!  (or  the 
unity  of  the  A'ii«Tliutn  ntre,  utlntc  Die  Kuril  in  a 
br<iai1  smnnH.  u  ihn  erear.  ilifflciiUy  of  forming  any 
natural  divisions  founded  upon  phy<leal  elisrael>'rs. 
X\»  ImpoTfant  r  lis  racier  of  the  h^lr  drtei  not  difTvr 
throiU>hont  the  whole  contlrmnt.  It  U  alwayi  Mrnlght 
and  lank,  lonx,  and  abandaiit  on  the  scalp,  hut  aparse 
eUowbsro.  Tlie  color  of  the  nkin  In  prseilt-ally  uni- 
form, tiiitwith.ttandln;:  the  t-niinniiiia  dlffprences  of 
rllmaie  under  which  mnny  nieinbrrs  of  tbc  group 
exl*t.  In  the  feainivs  anil  orsnluiii  eerlaln  speelal 
moitlftcatlonH  prevail  In  •lifTerent  dlHtricis,  but  the 
■am«!  fornix  ajipnar  at  wulely  snparalvd  pnrta  of  thn 
continent  I  h»v*exiunii'*il  sknlN  from  Vancourer's 
Island,  from  Peru,  and  from  P«lag»nts,  which  wvre 
alinuit  undislinpulsliable  fri>m  one  anolher. 

Niitnrallit.i  who  have  n-lmUted  but  three  prlnmry 
type*  of  tbc  bnman  tprcliM  hare  always  found  a  dif> 
Ik-allT  with  the  Americans,  healuiliig  biitween  pla- 
cing tliein  with  the  Mon-.'iifi^n  or  so-called  'yellow' 
rants,  or  el«Fnthii;  thfm  lu  iho  rank  of  a  primary 
(roaik  CiitivrdncK  not  seem  lo  have  been  able  to 
■eltJe  Ibis  point  to  his  own  latUfaeilon,  and  leaves  it 
an  open  question.  Althongh  the  lBfi,-c  majority  of 
Amerktin*  liavi-  in  tbe  special  form  of  the  nats] 
l>->ne<,  Ivndhifi  to  (he  churacli-rlsllc  lilgb  britliti!  of  the 
iio*c  of  the  liTlns  face.  In  Iho  well  ilcrelopcd  !iu|>it- 
ciliary  rld^eaiid«vtr«atiBg  fnrrbead,  eharactera  which 

■  EUraMfram  ih>a4dro«  of  I'rol  W.  H.  Kurarui  u  prcsl- 
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dhlfnftiiah  lh«n]  from  thn  iTpinil  Astatic  Uongol,  In 
many  other  respect*  ibey  reiu>mble  tliem  >n  much, 
that,  altliough  adiiiittlnit  tlie  ilifficnliies  of  the  case, 
[am  iiiclineil  Ut  includn  tbvin  as  aberrant  uietnbers 
of  Uw  Mongolian  type.  It  Is,  how^vor,  (luile  opt-n  to 
any  one  s<lopllng  thtt  negro,  MoiiKulIan,  and  Cniiea- 
■lan  as  primary  dlTltioua,  U>  place  the  Araarican 
apnrt  ta  a  fourth. 

Nov  tlial  llie  high  antiquity  of  raao  In  Anmic*.  per- 
hnp'<  as  bi^h  as  that  which  he  liaa  in  Europe,  lias  been 
di>mier«>I.  the  pnzillng  probtam,  fn>in  whii-h  part 
of  tbe  old  world  the  people  of  Aiuflrlca  tutcfl  iprnng, 
has  lost  Its  sIgnifieancA.  It  is  qolte  ss  likely  that  the 
paop1»  of  Asia  may  liavo  be<'ii  d«rired  from  Aroerlea, 
as  th«  renrse.  Howevor  this  may  be,  tbe  population 
of  America  had  bcm,  befure  the  time  of  Columbus, 
practically  Isolalnl  from  the  n-at  of  the  world,  except 
at  ihoextrvinenorth.  Such  visits  as  ibcMi  of  tho  early 
Norsemen  tu  the  coasts  of  GreeDland,  Labrador,  and 
Nora  Scotia,  or  the  pociibla  acd(I«»lal  sirandiiiii  of 
a  eanos  containing  siinrlrors  of  a  roysgs  aenias  ih« 
Padfleor  the  Atlantic,  ean  have  no  apprsciable  ef- 
fect upon  the  clianctrriatict  of  il>r  people.  It  is 
difflcuU.  ihi'rcfore,  to  look  upon  tbo  anomalous  and 
apei-lsl  cliarai^ti-ra  of  the  American  people  as  tha 
fflecta  of  coMnin;;,  as  was  suKeented  in  the  case  of 
tlia  AuMrallans.-^  a  consideration  which  give*  more 
weight  to  the  rl«w  of  treating  them  as  a  distinct  prt- 
mary  dirlaion. 


CLAUSES   TEXT-BOOK  OF  ZOuLOQY. 

Tt  is  an  Intrrf sting  ami  ssd  fact  thnt  Kiig- 
land  uiiil  AinGrlm  Imve  not  aa  yet  prodiit.-^ 
one  reallv  good  manunl  of  so*i!ogy,  while  Ger- 
many has  at  least  Ibo  oT  the  Gmi  unkr.  Ono 
of  tlies<!.  l*roft'»«ar  Claus's  '  Gramlztige  der 
KOologic,'  has  rMichcd  its  fourth  <>dttion.  with 
every  prohabilily  lliat  a  fidh  will  soou  fuUuw. 
The  last  edition  contains  about  fourteen  hiin- 
dt«d  pag;eji.  Its  1nrf{c  alzc  makes  it  unwieMy 
for  tbt!  be);iutii.-r,  Bnil.  moreover.  lti«re  are  no 
Ggiirea.  By  aliortening  espednlly  the  de»«^rip> 
lions  of  ortiera  and  ramilies.  and  ttoiu«  f^iither 
cuntlensfttioi).  tUe  boolf  was  reduced  to  about 
eight  hiiudrttl  {Mige^,  and  nfiRce  saved  for 
ftboitt  the  Kaiiic  number  of  tlj^iirfs.  The  iu>« 
book  thus  formed  ia  iho  '  Lelirhuch  d«r  xoolo- 
gie,'  traoslated  under  tlic  above  t^llv.  In  all 
Prufeasor  Clsiis's  whtinjiH.  one  cannot  fail  to 
notice  hi«  jiidiciftl  fairnftsa.  The  disoiiasion  of 
Darwinism  (rol.  i.  pp.  139-179)  is  cspecinlly 
rcranrkaldfl  for  its  importiattly  and  eaudor. 
aa  well  n.*  it«  clearness  and  eondenenlioii .  The 
Rrrangeiiienl  uf  material  in  tbe  general  part, 
aiKl  the  dvscriptiuns  of  the  tyix's,  sliow  tlie 
comprelieiiHivcness  of  his  inliid  and  tlio  ex- 
lenBivcneaa  of  lits  koowlwijte,  while  l)is  cxacl- 
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it«s9  in  deUilH  ia  ua  clcarlr  appiirent  in  cvcr.r 
one  or  llio  sharp  ant]  lerse  dclini lions,  Tbese 
preseoL  the  Tew  t-bBrHcWrisltcs  whicli  apply  to 
tli«  wtiole  group,  ai)<l  oiil,v  llial  group,  rarely 
cxtenci  be^'oiii]  three  lines,  niHl  nre  exprasswl 
In  words  as  wvit  choSL-ii  at  th«  charac^'leriHtitrs 
themselvea.  A*  the  etudt-'al  foltonrs  them  from 
type  to  family,  lie  sees  clearly  that  the  niilmal 
Icingdom  is  really  n  oosiuos,  not  llic  chaos 
which  is  pr*«*nl«d  in  too  maoy  of  our  zoiilogioe. 
Under  each  type,  dass,  ai>d  order,  each  or- 
ganic s}'8t«in.  lite  euibryomc  dnvelopnient.  and 
the  fanbita  of  the  group  are  described  in  the 
same  clear,  brief  terms.  Thus  one  can  study 
the  fourteen  hundred  psges  of  tiie  ■  (inindxuge,* 
or  the  eight  hundred  of  the  '  Irfhrbuch,'  and 
scarcely  eraae  five  words  to  a  page,  or  cou- 
denite  tn  any  way  thu  seiitencve.  vritliout  en- 
tirely ehaiigiuj^  Lhetr  meaning.  How  many 
thorns  would  be  removed  Iroto  the  i>iLth  of 
the  working  zodlogist  if  all  our  wriwrs  could 
borrow  I'rofesaor  Claus's  sharpness  of  vision, 
and  accuracy  of  description  1 

Tlic  gcncml  part  of  the  work  covers  a  hun- 
dred and  eighty  [mges.  Of  these,  a  hundred 
and  thirty  arc  devoted  to  tlie  general  qualities 
of  pi-otoplasrn .  the  Htnicturn  ami  '(tcvclopmODt 
of  t3ell»i  and  Ussiies,  ihe  general  anatomy  and 
pbyaiulogy  of  each  •  coin[ioiin(I  organ,"  and 
embi-youic  development.  The  next  fifty  pagea 
contain  in  brief  outline  tbif  bislori'  of  the 
•cienoe,  and  the  disetission  of  llie  llieury  of 
evolution.  Thia  ia,  unlike  iiiuat  zoologies, 
perhaps  the  most  interosling  and  striicitig  jxjr- 
tion  of  the  bonlc,  e«pi.-einlly  as  In  this  pntX  the 
geniiua  of  the  author,  in  llic  choice  and  arrauge- 
mi'Ut  of  material,  is  tlii;  plainer  because  of  the 
greater  liberty  here  ponsilile.  As  BpeeiaUy 
interesting,  might  bo  noticed  the  author's  viewn 
of  parttieiiogL-neKia  (p.  lOtt)  on  a  rcproduc- 
Uou.  on  the  part  of  agamic  females  by  true 
eggs,  '■  by  no  means  lo  be  rclegnled  to  the 
category  of  germ-cells."  —  views  quite  op- 
posed lo  tbe  quotations  fmni  English  writers 
so  common  in  our  American  literature,  nllhougb 
Frofeseor  C'lauei  itceincd  to  be  stip|>orted  by 
Balfour  and  a  majority  of  the  Gerniaii  bcIiooI. 

Under  Trotozoa  in  the  8|M>eifll  part,  the 
Monera  arc  disregarded  as  a  separate  grotip, 
and  mert^ed  with  Rliii-opoda  and  Flagellata. 
Thas  neither  nucleus  nor  pulsating  ve«iclc  i» 
eoDsldercd  a  i)Cccs«Ary  cbamctcristic  of  Rhizo- 
poda.  The  FlagcilaUiaro  pmviBicinally  classed 
under  the  JnOinoria,  with  expressed  doubla  of 
their  animal  character.  Among  the  Flagellata 
are  reckoned  the  Astasiadac  (Kuglcaa)  and 
tlie  Volvocinidae,  although  the  close  alliance 
of  the   latter  fbmily  to  the  Algae   is  clearly 


acknowledged.  In  an  appendix  to  Iho  Pro- 
tozoa, the  liacteria  and  Or^arinidae  are  briefl; 
considered.  It  is  an  opoti  question  whether 
this  i»  an  improvement  on  the  arrangement  of 
forms  in  the  '  Grumlziige,'  wberc  BacLena, 
Magelliitu,  Myxomyceles.  Cataltactii.  ntKl 
Labyrinlbutene  are  all  discussed  in  conoectioa 
with  Protozoa,  but  as  groups  of  very  donbtnil 
position  and  affinities. 

The  study  of  the  Coclcntcrata  is  inlro<lHc<d 
by  a  description  of  the  three  individual  t^|K^. 
polyp,  medusa,  and  ctenopbore.  The  dis- 
cussion of  their  rcsemblnneest  and  differenoca 
brings  the  different  forms  of  this  group  clcurly 
before  the  student  at  the  outset^  beside  ftir- 
uishing  him  a  basis  for  their  classiQcation. 
The  «|>oti^c»  arc  considered  as  merely  a  sub- 
group of  Coelenlerata. 

On  account  of  H&  embr^onie  development, 
BolanoglOiaua  is  assigned  to  an  appendix  at 
the  end  of  the  echiiiorlerins. 

Under  Venues  the  Neinertini  are  still  re- 
tained with  the  I'latyhclminthcs.  The  Gephy- 
rea  are  placed  between  the  Cbnetopoda  and 
Hinictinea  as  the  seooncl  snb-class  of  Annelida, 
while  the  Rotatoria  form  the  fourth  and  lost 
class  of  Vermes.  This  is  certainly  an  ex- 
tremely practical  classiOcalion.  even  though 
some  might  prefer  to  consider  the  Itotatoria 
earlier  in  the  series  of  worm>form«,  oa  accouol 
of  their  general  afilntties. 

The  second  volume  contains,  I".  Mull u sea  ; 
2",  Uolluscoidea,  to  which  arc  rccJcoued  only 
Potyzoa  and  Brachiopoda  as  [XiMessing  strong 
alllnities  to  annelids  an  vtieW  as  Molbisea;  3*, 
Tuaicata;  aad,  4*,  Vcrtcbrata.  Thus  ftver  flv« 
hundred  paffen  of  the  two  volumes  arc  devoted 
to  Irivi'rtehratn.  The  seven  hundred  tigurea 
are  well  choften,  and  far  above  the  average  io 
beauty  and  clenrnesA.  Umlcr  every  type  and 
class  are  references  to  the  latest  and  best 
literature  on  the  aulijeet.  'Ilie  translator  lias 
bad  a  difficitlt  task.  It  ia  no  easy  matter  to 
trauslalv  into  idiomatic  Kogttsh  lite  aiillior's 
condensed  and  |)re^nsnt  sentences,  where  evcr^ 
word  is  imi>ortaut.  A  few  cases  might  b« 
noticed  where  the  rendering  of  single  words 
might  be  improved  ;  but,  as  far  as  can  b« 
judged  from  a  careful  comparison  of  about 
thirty  pages  taken  at  random  through  the 
work,  even  biicb  castes  are  rare,  and  in  general 
the  translation  certainlj'  gives  a  very  just  rto- 
dcring  of  the  author's  ideas. 

The  pnbli<ibeni  have  given  us  a  good  page 
and  paper,  and  clear  tyiw.  Altogether,  (t  is 
the  only  really  satisfactory  maiyial  which  we 
have  in  English,  and  one  which  no  teacher  or 
student  of  zoology  can  afford  not  to  possess. 
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TROMHOLT'S    VSDER    THE  RAYS   OP 
TttE     AUROHA    BOREALIS. 

'  Wess  Jfinanil  cine  rcise  Ihiiht,  bo  kiinn  «r 
wnserziihlen,'— iimiislhnveheen  wiUi  this  text 
Uial  Tromliolt  sat  doirn  to  write  tlic  storj  of 
Ills  life  la  I^jtlnail.  He  nas  tbcru  to  study 
the  aurora  borealts  ;  but  not  contetit  witli  do- 
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ing  u  goodly  nmoiint  of  work,  and  ilonbtletiH 
setting  lliG  results  don-ii  in  nwp- inspiring  coU 
ucuiis  of  figures,  be  ilovolvd  u  |)iirt  of  liU  time 
to  trips  to  Lapp  L'licaiiijimi-iitH  near  ht»  ubi»er\'- 
ing  station  m  Kuutukaifiiiu.  :i  uioi'i>  (^xIcikIimI 
one  to  tli<;  Fiuiiiali  btatiou  at  Sorlaukyla.  and 
nnotbcr  along  the  north  coiuit  to  Boris  (ilc<be 
on  tlio  Rtis)>ian  IwiiiidHry. 

Ab  j»  Scandinavian,  lie  may  w«II  be  proud  of 
the  Acencni'  of  sotitbern  Nonvny,  which  he 
refers  to  in  the  opening  cliaplar.  lie  »iya. 
"  Dig  a  canal  right  through  Switzerland,  and 
steam  (lotvn  it :  tliat  woulil  giw  tfomc  idea  of 
the  voyage  along  the  cout  of  Il<^i^i>land.  Lo- 
rod(len,flnd  FinnemBrkcn."  It  may  be  even 
uuju»l  to  rvfc-r  to  Nvrwegiiui  watera  na  canftlSi 
but  still  mosL  vrill  catch  Ur-  aulbor's  inrauing. 

Uoaaekop  wna  the  naniu  of  tliu  place  where 
TroiiiLolt  and  his  party  finally  left  the  steamer 
which  liad  lironglit  him  IVom  Bei-gen.  'ITiis 
hauilct  is  norlli  of  the  nretio  circle,  and  ))«•  at 
llie  lic-ad  of  tlie  Allen  Fiord.  Wc  arw  aomewhat 
sut-pri&rd  at  our  author's  Btatcmcnt  that  Uoeac- 
kop  is  Hiirroiindml  by  green  bills  nith  soft  out- 
lines,  as  most  ncirthprn  landHcajiea  remind  one 

Vndtrth'  myt  of  lA^  ourvm  borrallt-  In  iIm  Uod  Of  lli> 
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strongly  of  the  topofM^ount  Waabingtou;  and 
we  nrc  not  iniK'h  i-e<aiisiirv(1  hy  the  picturt<  given 
of  the  place,  whicli  s)ioir-i  ibo  usual  assoitmenC 
of  luuTfu  lioat-hounv?,  and  the  trnder'a  lii>u.»o 
and  stores.  One  fraincbouHe  and  its  adjuncts 
coRAliUite  a  hainlct  in  Norway. 

It  wah  in  June,  18tJ2,  the  party  lawled,  and 
began  the  prepemlimis  fur  llieir  »vr\e»  of  oliser- 
vatioiifi.  vrhich  were  to  )ii'  euti- 
tinned  from  A^.  1,  1H82,  for 
oite  year.  The  description 
{liven  of  the  routine'  at  Uie  sta- 
tion \h  not  of  sncb  a  elianicter 
a&  to  lead  one  to  be  anxiuiis  to 
emulalc  the  trark  uf  sueli  ex- 
plorers. To  sit  blinking  by  the 
lire,  vi'ailinj:  for  the  a{>i>oinled 
hour,  and  then  lo  venture  uitt 
with  a  eiip  of  hot  water  for  the 
wvL-hulh  tiieruorneter.  in  one 
liuud,  and  an  olldamp  in  the 
other,  to  KpErml  a  few  mtuules 
tending  tlic  thermometer  and 
barometer,  and  skeichiiig  the 
aurora,  and  rouglily  nieasurii^; 
it»  pOflilion;  and  to  return  to 
the  tireside,  ut  last,  with  nearly 
fi-ost-bitten  Hirers  nnd  a  frozen 
lamp  no  longer  huriiiiig.  —  ihU 
surely  is  not  an  alhiriiit:  esiet- 
enee.  But  liour  after  hour  the  ojieration  was 
gone  ttii'ough  nith.  first  liy  one,  and  then  by 
another,  of  the  partjk . 

Tromliolt  hiitiM'If  left  the  main  party  at 
Bofisekop,  and  travelled  south  ahoul  63  miluB 
to  Koutokacino.  Uis  reasoo  for  doing  thie- 
was.  that,  by  observations  at  (he  two  fi1aiJon>j 
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of  ttwt  same  auroral  arch,  some  CHtimate  might 
tie  formed  of  the  height  at  which  the  aororsl 
light  is  formed. 

In  a  chapter  of  ninety  odd  pages.  Tromlioll 
reviews  Uie  theories  of  the  aurora,  daasilies  as 
best  be  eait  the  different  plieiionK-iia  eoniteetcti 
with  tbeui.  and  gives  his  own  ideas  in  regan) 
to  what  is  aetually  going  ou,  «<»«.  -wv  >»** 
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display  of  northern  lights.  A  number  of  i|lu8- 
trationg  iire  given :  l»ni  iii  all  ernes  tlipy  are 
rcproduMd  f^m  (Ir.a«iri{r«.  n?,  even  with  the 
most  Bcusili  vo  plutcs,  he  ultcrlj  tailvtl  in  icctling 
nii.v  iiii|n'ptuioti  on  n  nt-gativ«.  He  lioltlt  the 
opinion  lliut  Ihu  riiiKliimoiita]  plienomenon  ia  a 
rinj;  of  1>k''^  ciitTiruliiig  tin*  i:ai*Lti.  na  »hon'n  in 
flg.  2,  ami  tliat  all  tiiL-  viinuua  fonii.i  obscn'cd 
arv  due  to  modilicatioiis  and  iaiiieifeptiona  in 
Uiia  ring-  To  llie  »trirHUu:rs  he.  givoit  tlic  posi- 
tion wliii-li  n  dipping- iK^cdti;  would  take,  and 
03t|)lfiin<)  tlii'ir  n^jinrunt  eumiug-tu^i>tli(!r  at  tbc 
magnetic  xeoitb,  m  Ibe^  do  occaaiooaUy,  06 


of  18A3  to  the  Finnish  polar  station,  Trombolt 
takes  occattion  to  crilirise  the  nrtiflcial  aurorm 
which  Profosftur  I>ein!«trijm  succeeded  in  Ret- 
ting on  the  lo|i  ofa  hill.  lIi;  tJiinka  tlie  liglit 
more  of  the  nature  of  St.  Elinu's  lire  tlian  a 
true  aurora.  He  also  tabes  exe^'pUon  to  hem- 
strdm's  dcturininalioRt  of  the  height. 

Koulokacino  waa  ihc  seal  of  a  rr'ligious  ex- 
citement among  the  Lapjis.  tvliic-li  linaily  cul- 
luinaU-d  in  1^'>3  in  tlie  murder  of  tbe  tn»lv 
and  sberiETof  the  plai-e,  the  pastor's  lift;  being 
saved  only  by  tlie  tiinoly  advent  of  a  few 
armed  and  sane  Ld\>i>6  feota  a  neighbgriog  vjl- 
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dne  to  persiTPclivR.  He  believes  in  such  caaea 
tiinMtii^obM-rvoi'  ix  looking  into  a  tube  of  rays. 
Thi:  f;L-<]^niph!cal  distribuliun  of  the  nui'ora 
is  dc?scribetl.  and  tbc  reanlts  of  llie  variuu^ 
Mtiiniites  of  the  height  given.  Ti-onilioll's  own 
mcasurcmvutA  tiinking  the  average  heiglit  of 
the  tower  ed>:e  of  a  number  of  aiirurul  nrt;hes 
70.2  miiea.  Tbc  eouneetiuu  of  the  anrura  with 
the  sun-si)Ot  ))crio<)B  i3  referred  to,  and  a  bi- 
ycarly  variation  iu  the  phenomeiton  is  made 
probable.  The  emckllng  sonnd  aometiineN  8ti!d 
to  have  boon  be»i\l.  Tromholt  was  ted  lo  coti- 
aider  imagiiuiry.  As  regarcis  the  strength  of 
the  light  emitted,  be  snyit  that  at  times  he  was 
ablo  to  read  print  of  ihe  followint;  iixe :  ~~ 

Aurora  borenlis. 

In  tbe  account  of  hi«  journey  in  the  spring 


Ui(e.  A  somewhat  similar  excitement  was  id 
IK88  bivwing  at  Hiilta  to  tlie  east  of  Kuulo- 
kneiuo. 

The  must  of  Tromholt's  trips  over  the  ooun- 
try  were  made  in  reindeer-slwUi,  when  the  buow 
wAH  hard,  and  were  acconaplished  nitb  few 
more  than  the  usual  niUha|>s  of  sucb  travelling, 
although  his  St.  Ueinnrd  dug.  R«>ir,  did  oot 
prove  a  eonf^oial  companion  for  the  deer. 
Rut  tlie  Rnal  journrr.  lo  Soflnnkyla,  was  made 
when  the  sun  had  already  begun  to  mcU  Ibc 
snow;  anti,  on  bis  n>Uini.  Tromholt  pictures 
himself  ns  dragged  tbruugb  from  otvt  to  two 
feet  of  water  for  a  great  part  of  tiie  w,iy.  In 
the  Mpring  the  land  must  reserolde  one  vast 
mi)(l-[>udiUe.  Finally  Tromholt  returned  to 
civilixntion,  and  took  bis  voyiige  along  tbe  north 
coast  of  Seandiiiavia. 

Thanks  to  the  cheap  photo-«ngr«riD£  {no* 
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c«8se8  «n]>1oy«d,  the  book  is  well  supplied  wtUi 
Biithentic  illustrations,  altboiigh  »oi»e  of  ifacm 
nre  not  vcrj-  clenr,  —  n  fault  (loiilitlcss  due  to 
inpcrfcctiofis  in  the  ori^nal  photographs. 


I 


SOME  STATE  GEOLOGICAL  REPOKTS. 

MiMticsuTA  is  not  only  (lie  centre,  but  it  ib 
alsu  llic  aummit  of  the  oontinenl,  in  the  sense 
of  being  th«  starling- {K>ii)t  of  tkv  thrc*:  most 
Important  ^yslemn  of  <1niin»gc  in  North  Amer- 
IcA.  But,  iioLwttlistaniliiif!  its  geo^nptiiu  [tosi- 
tioQ,  the  mcnn  altitude  of  tlie  state  is  less  Iban 
thirteen  hnndred  feet,  aii<1  its  surfncc  conRgu- 
rnlioti  pi-(>fu>nts  the  »iinp1iviLy  and  monotony  of 
ft  k-vel  nnd  thoroiigtity  glitciiitcd  region ;  while 
the  geological  stiiicturc  of  the  gn-attr  portion 
of  the  Htate  is  lioiwlefisly  buried  iindor  a,  thick 
and  almost  unbroken  ni&iitle  of  drifX.  These 
circiiuiato noes  gri'iitly  diminiEli  tlic  labors  of 
the  geologist;  and  it  is  at  first  a  mailer  of 
surprise  tliat  ten  years  ehoiiUI  imve  eln|)^ted 
betweeu  the  inception  of  tlie  survi-y  and  the 
completion  of  this  flntt  volume  of  the  final 
report.  But  this  is  r<.*«dily  explained  by  the 
very  economical  administration  of  the  survey, 
tlic  geological  corps  eonsistlug  of  llic  director 
and  one  assistant,  and,  during  a  ooiisiderable 
part  of  tlio  time  rcprcsctitcd  by  tliia  volume, 
of  Uic  director  alone. 

The  inlToducton,'  chapter  is  an  extended 
and  admirable  historical  nkcKrh  of  explorations 
and  surveys  in  MiuncMtln  aud  the  adjacent 
siutes.  from  the  times  of  ChamjiUin.  Duluth, 
Hennepiu.  mid  La  Halle,  to  the  present  sttrrey. 
Tbis  liiHlorical  introduciiod  is,  in  its  cxlvnt 
and  geueritl  interest,  unique  amoug  Americ-an 
geologieal  re|M>rLs.  It  is  illustrated  by  several 
goofl  reductions  of  the  earlier  maps  of  ttiv 
north-west,  and  must  prove  a  valuable  L«m- 
pilaiion  to  students  of  history  and  gM^grapby 
as  well  as  of  gcolo©'.  The  account  uf  the 
general  phj^sieal  features  of  tlie  slate  in  this 
volume  is  brief,  and  yet  adequate,  considering 
the  topographic  unirormity.  Iltit  vre  look  in 
vain  for  any  generalized  »tnt«mcnt  of  tlie  geo- 
logical formations  of  llie  state  Iwlow  the  drift. 
It  is  probable,  however,  that  this  cbspter  is 
reserved  for  a  later  volume ;  for,  as  stated  in 
the  preface,  this  volume  is  intended  to  be 
mainly  descriptive, — a  ri>[»osilory  of  facta, 
with  only  sach  gcncralixa lions  as  arc  aclf- 
evident  or  generally  admitted. 

Tk*Jfnl»n  Vf  M*m*tnta.  Vol.  I.  ot  ibe  nokl  iriiort,  Bj 
V.  B.  wiHcnn.!..  uMUi-rt  h>-  WAimaii  l'riu>.  Uini»«w)IJ*, 
iStalr.ltM.    iu-r«s:i>.,  Mai  pi.    V. 

MiHana-  l>rp«rtmfKt  */  ftot^m  ^"^  moturot  UiUry. 
Tmlfth  (nd  Uilrivmth  oaniMl  nnvru.  Joan  UoiajtrTi  aiMa 
IIMludit.  iDilUnaiioUa.  Stati.  IW,  ISU.  «»  p.,  «  pi  W 
ina|Wi  H*  IH  f.,  9S  pi.,  pup.     I*. 


The  popular  demand  for  early  practical  r»- 
snlts  is  well  met  in  the  exeellent  chapter  on 
the  building-stones,  which  eonslimte,  at  pres- 
ent, the  most  im)x>rl4iiit  IJeld  of  the  eeonoroie 
geologist.  Tho  descriplions  are  plain  and 
simple,  wilh  llie  eondcnBc«l  statemenls  of  thi 
mieroseopic  characters  in  line  print.  The  us«j 
of '  syenite  '  as  a  nam«  for  hornbliMuHc  granit^j 
Is,  liotverer,  tintiqualed.  mid  without  the  sano- 
tion  of  the  leading  lithologiats  of  tbis  counlr; 
and  Europe.  The  table  in  which  the  descii|>* 
tions  of  forty-one  of  tlie  most  imporlaot  build- 
ing-stones  arc  condensed  and  compared  would 
be  a  model  of  Its  kind,  if  the  mitwrnlogieal 
composition  of  the  stonen  were  included.  It 
shows  at  a  glaii«>,  that,  in  cnishing-:tlrength 
and  duiainlily,  the  building-istones  of  Minne-^ 
sola  are  probably  not  Bur|)assed  by  those  ot 
any  state  in  the  l.'nion. 

The  main  purl  of  this  volume  (about  five 
hundred  pages)  Is  devoted  lu  detailed  accounts 
©f  tbe  geology  of  the  state  by  eouutioa.     Of 
Ibe  eighty  counties  in  the  state,  twenty-ei^ht, 
inrluding  nearly  alt  that  part  of  the  state  south 
of  the  Minnesota  River,  are  here  map|>o«l  and 
descrilwd,  two-tbirds  of  this  work  being  cred- 
ited to  Mr.  Upham.     In  some  instan<-es   the] 
descriptions   of   severs)    counties    !iave    hoeo 
combined ;  nnd,  if  this  plan  bad  been  more 
generally   adopted,  much   needless   repctltioa, 
might  have  been  avoided,  and  the  motiotonyi 
of  this  pari  of  the  volume  greatly  relieved. 

Tbe  tno  autiual  n-porls  of  the  Ktute  ideologist 
of  Indiana  euntuin  (.lomparatively  little  in  the 
way  of  urigiiiul  contributioas  to  tbe  geologj 
or  natural  history  of  the  state.  The  most 
important  sections  of  the  reports  are  llio«e  on 
the  paleozoic  corals,  and  tlie  siibearbooiferous 
fossils  of  S|)ergcQ  Hill,  by  Professor  Jamea 
Hall ;  tho  paleozoic  flora,  by  Professor  Lea- 
quereux ;  and  the  faunn  of  the  Iixtiana  coal- 
measures,  by  Dr.  C.  A.  White.  Tbeee  p«p«ra , 
consist  of  short  specilic  dcscriptioua,  with 
seventy-one  pistes  of  figures.  Very  few  of 
tlie  siwcies  are  new  to  science,  or  peculiar  to 
Indiana,  while  a  constilerabic  number  arc  not 
found  In  ibal  state.  These  articles  are  really 
oompilatious  from  tbe  reports  of  otber  states 
and  more  geoeral  sources ;  an<).nlt1iuugh  doubt- 
less of  some  value  as  reference- manuals  of  the 
paleozoic  fuuna  ami  flora,  it  is  a  queBtion  to 
what  extent  inch  publications  are  really  ger- 
mane to  the  purposes  of  a  geological  aur^ey. 
Kach  volume  contains  several  sliort  county 
reports,  and  in  iltcee  and  other  chapters  th« 
economic  features  have  sficcial  prominence. 
But  the  treatment  is  not  always  impaitial,  for 
there  is  a  mantfest  tendency  in  wwon.  *;;^x^ak  vn 
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unduly  extol  llic  j^Ofxl  fcalnre!)  of  tb«  AtA.te 
anil  tht!  im[inrUnce  or  the  gcologicnl  sturvev. 
Tbe  report  Tor  l8Hi  coutniiia  n  cnlaluguc  of 
the  flora  ("ftfl  species)  of  Ific  Alpine  or  ocii- 
lral-«iisterii  jiortion  or  tlie  utate. 


^'OTES  AXD  yEWS. 

Ik  wi  Bpimidiz  lu  Pr»fc>M)r  HesWr's  '  Bingraph- 
kAl  Hk^tehfStit  tltd  frrAiMutcfl  at  Vitle  eol !«;;(.•,'  Prof. 
H,  A.  Newlon  hw  gln-ii  *ome  fiaiire*  "Ii-ming  lli« 
is»ruiiily  im-^-tiR  tin;  p-mliialo  of  ilic  i-wrly  yi-ara  of 
tb«  colloKC.  l'h«  ^wliiatcs  coti^lilcri^O  -xre  tliuhe 
of  ifae  ycAi-s  ITOS-I-I,  -183  In  aJI.  To  nvniil  irrr-ettUri- 
ti»-«,  ilie  rcsiilis  li»ve  hcen  Kr"<t)>f<l  in  wsu  of  i«n 
yenr*.  Tli^;  Hctual  iiunilH-rs  of  (te»tlii  nre  comparad 
wlih  thanomlien  computed  from  llie  Aniarimii  and 
combined  up«rlenee  tablei. 

rff/'J<?  tt<iu>lnu  (he  VMirtaUly.  cetval  nnii  erprelfd,  Ay 
•ttfii't'*  nf  ytnr*.  amona  Yale  griftnnfe*.  \~tii-i4. 
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Th*  lUMt  nollcc&tols  AkI  ibovn  bj  tlila  tnble  la 
that  lielow  ilK-  null!  of  tenotj  tbe  actual  ojorulh)'  »o 
laripilr  rxcredt-il  tlit>  lobular,  tin-  •-I'i'i-a.H  beliic  over 
tventjr  per  mil  of  tli*  vxpi-cicil  mrtrialiiy.  Tlii« 
nonallty  (iperlonce  la  decidedly  (Unerenl  from  that 
of  Ibc  peraons  ivlio  have  been  members  of  the  Dirin- 
ity  achool  of  Vwln  i^alleitft  {y<ti>-Kaffland'r,  April, 
18781.  For  llicm,  lictwc^n  iho  agra  of  forly  aii<) 
Mveniy,  ihe  labuliir  rtttriit^  the  acliial  murlality  by 
ncKrly  forly  \iav  c^i-iit  itf  the  funnier.  Tliia  en(irni»ii» 
difference  li  qiillP  iiiiifonnly  ilisirilnilnl.  anil  I*  irvi. 
d«iiily  noL  prlncl[Killy  due  to  chance.  It  cannot  be 
dun  to  t;reui  ditlereiie«  in  tlie  two  groups  of  men.  It 
must  rather  Iw  nscrilieil  to  a  ititTcrenc!  In  tha  liablu 
of  living  [n  i1m^  rivhieenlli  nmt  ntni>t(srnlh  miliirh-a. 

—  It  appears  (mm  IfnUtrt  that  preparation  Is 
already  niaking  for  Die  niei-iliignr  ilie  BHtdli  as*o. 
cinllnii  in  HirinlngliMiii  id  18X11.  It  Ik  aiaU'il  lliut  tli« 
neeling  will  pr»bahly  bo  tin<l«r  the  pT\-.k!ilciicy  of 
SirWilllnm  Dawion  of  Monlf«al. 

—  Dr.  Anilr^e  of  Leipxl^.  aecardlng  to  .Vitfure. 
dEaciisxwl  before  a  recpiit  nieeilnft  of  llin  Antbropo. 
logk'a!  ancirty  of  Vlrtina  iba  i^uMtUiii  wh«lhrr  ii*Aii 
waa  known  In  America  in  pre- Columbian  tini«B. 
Meteoric  Irmi  <ra«  otriatiily  In  u«e  »iut>n^'>C  curtnin 
Inillan  tribr*  ami  tbn  E»kiini>.  but  Dr.  Amli-f^i-  think* 
Uiat  they  %ien  uliolty  unarqunliiled  with  thr?  an  nf 


forging  Iron.  This  coocliuloii  is  based  nn  Uic  f lA 
auumg  oUier*.  iliat  while  ihfri;  i<  xmplv  proof  that 
tlitr  liiiliaii*  [iU<- .-lutlvirutuler  (his  term  U  tncltidlHf 
the  Mexican*  and  Peiiivliiiil  knew  how  La  oblaiR 
and  employ  golit,  litver,  ill).  co]>|>er.  qtiickoilvrr,  ale:, 
vo  bear  nochin^  of  Irnn-mlrict  in  iliv  laidory  <4  tkc 
cIrilUalInn  of  aiieiont  AniedcA.  The  lanijiuu^  ItMlf 
prove*  tliln,  tor  lli«r«  Is  ii«  expresstnu  fur  iron.  Son* 
vritcn.  It  is  Irnr,  *prak  of  the  word  paniUl'^^  *s  Uul 
for  iron,  but  It  really  mrans  mi'lal  In  eeiier»l.  Mot^ 
over.  In  preblsiorie.  or  tath>-r  pre>Coliiml>ixii.  sravn, 
ei^pecially  in  (be  mlnleis  regiifiiH  uf  I'etii  ami  nurlhera 
Chili.  arnami<iiU  of  all  khii](,  wi?x|m)ii»,  mnA  itt|>l» 
menu  ait>  fmiad;  but  uu  obJe4;tB  In  Iron  liaT«  Ut^a 
diacovered,  .nltbangh  ili<?  Indiaii*  plixxt  tbeir  nioil 
TAlued  artkkH  in  Iheir  lombn,  (Mviforlc  imn  bw, 
b«wcrcr,  l>C'''u  (ounil  In  several  nM>unil>  In  Ohio  hf 
Mr.  P.  W.  PtittiHmiif  ilie  Pi-iibiiity  inu»riini  in  (*aiB- 
brlilge,  boili  in  u  natural  stale  and  liainiiivr««1;  In 
Ihe  Utter  fnrni  nspd  (or  th«  same  ptiriH>>i«i  ««  nalivs 
C(^p«r,  both  for  Iniplntimts  and  ornaineniE  ]  Dr. 
Andrjo  ihliik*  Uiere  i«  no  reasnn  m  h«lii-vn  iiiat  tbs 
toola  ejuployeil  in  the  f-rcat  uuuonry-wnrks  of  P«n, 
aueb  as  that  at  Tiabnanacn,  v*r»  oib<>r  ibAit  tlioM  in 
uso  ill,  tlie  r«*t  of  Pvni,  which  wqrv  ot  ckimifA.  a 
spL-el««  uf  bronxe.  Tlic  clil-H^l-  f»iinij  In  Peniviaa 
graven  soon  bi'miinv  blunted  *rheii  uacil  mi  tli«  banl 
Striil;  bur.  ll  !•  niijtj^riilnl  that  tlirre  trAsf.i>iiur  inrtb'al 
of  shan'cnliiEtbeu  entity,  liiilluna  vertitiiily  hare 
worked  a  lunl  atotie  ilka  neplirlte  Without  Imti ;  nnd 
there  is  no  Improbability,  says  ilto  writor.  in  the  tlic^ 
ory  that  tbeie  cliimln  wore  eoptoyed,  when  m<^  r^col- 
Uc^tthe  patient  temporameni  of  tbe  IndUtts,  who  i 
gMieraliuns  werr  aceu-ttnned  to  Ibo  rrpctltlotl  of 
tnme  irork,  (9  liidulcntly  pursuioR  *  uitlfonn 
and  a)»o  that  rjutta  catat  lapidan. 

—  Dr.  G.  A.  Plicher,  in  bis  proposed  Jnurriey 
Lado  on  the  up|jer  Nil*,  *ill  ularl,  according  i/> 
Alhtnueum,  frura  raticani,  and  ettileavor  to  op^n  up* 
(llreet  route  to  Spekc  (julf.  Ills  movements  after 
arrlvlnx  1"  Uganda  will  depend  up<>ii  citciinistanct 
tt  ts  Just  ptJMilble,  that,  owiug  lu  the  pntr^eiliug«i 
a  German  colonization  snelRty,  Dr.  Fl'Cber  nta.y 
And  It  I'uy  to  recnilt  cnrrier*  at  Zanxlttsr.  In  s 
perwiiirii  lie  read  at  the  German  geop^phie*)  Cfii 
gre*a  at  Baroburg,  I>r.  Fitcherspoki-semibly  «t^it 
iiome  <if  the  iitopiftn  schemes  ai  hi>  eounlfjoit 
Ftc  pointed  out  more  especially  that  Kurope«ns  1 
noibeciimcncdiiaallscil  laeiiuatuHal  .Africa,  except" 
perbapt  a.i  an  aUllnde  of  nnire  llian  Hie  tboicand 
feet,  and  that  even  the  inlcrlnr  tablelands  are  frv* 
fmin  inaliirla  only  where  tbey  are  liarivn,  and  rtiiise^ 
qiioTiily  iisplnia  for  purjMies  of  culouliatlon. 

—  Tsreiity-lliree  nm pa,  fourteen  byavventecn 
timatres,  of  ercelleiit.  rxvirminn.  clear  and  itot  ove 
crowded  lettering,  form  a    most  convenient  poel 
alias,  tbe  twentyflrat  e'tlMon  of  whleli.  entir-ly 
modelled,  lin*  just  lieen  i^sni'd  from  the  geojtraplik 
et-tablishmeut  of  Justiii    I'l^rtbea    In  CmUia.     pot- 
European  louri-t,  nutblng  couM  b«  mon;  cotirent 
a.«  more  than  half  tbe  maps  relate  lu  that  roitUiieai 
ami  only  three  to  North  America  and   tbe  Unit 
Slatvs 
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—  The  Parker  aiemori»l  science  cla«8  of  aome 
Mventy  members  has  just  closed  its  course  of  weeklj 
lectures  or  lessons.  These  were  of  a  very  varied  char- 
acter, being  given  by  some  iwetity-flve  persons  on 
successive  Sundays,  ojt  a  great  variety  ot  topics.  The 
enterprise  of  tUe  promoters  in  securing  In  many 
cases  excellent  speakers  is  to  be  commended;  but 
one  fails  to  see  any  harmony  in  the  general  plan,  and 
can  therefore  only  quesliun  its  utility,  beyond  satisfy- 
ing a  dyspeptic  craving  for  mlacellaneous  infurmalion. 

—  An  international  pharmaceutical  congrefs  U  to 
be  held  in  Urusset^  fnim  Aug.  31  to  Sept.  6.  The 
principal  subjects  uf  discussion  are  tci  be  :  I.  An 
international  phannacopeia ;  2.  Pharmaci-iitical  edu- 
cation; -i.  Adiilteraiiun  of  food;  4.  Drinking-water 
and  its  properties  and  clrcunisiances,  Tlie  language 
used  will  be  French,  and  the  king  of  the  Belgians 
will  be  president  of  the  ci>ngrirS9. 

—  On  the  4th  of  July,  18*1,  during  the  voyage  from 
Lisbon  to  Plymouih,  a  boltle  containiiig  a  paper  waa 
thrown  overboard  from  the  Genn.in  giini>oat  Cycl'ip 
in  latitude  3S)°  41.8'  north,  and  loneiiiidL'  H°  41'  west, 
This  was  Hfterwards  picked  up  nn  the  1st  of  March, 
1885,  on  the  east  side  of  (ir;i[id  Turk  Inland,  West 
Indies.  Tliis  bottle  had  bt-en  al]i>at  one  year  and 
eight  month!',  and  had  probably  travellfi]  back  and 
forth  in  the  Norih  African  and  nurth  equatorial  cur- 
rents. Through  the  Keriiiaii  embassy  in  Portugal  the 
German  aeewarte  has  received  a  buttle-post  pa|ier 
which  was  put  overboard  on  the  4lh  of  December, 
18:4,  by  iheUernian  bark  Nubia  during  a  voyage  from 
Kotterdam  to  Zanzibar,  in  l^uiiude  16°  13'  north,  hm- 
gitude  21'^  5-1'  west.  This  was  aflerirards  picked  up 
near  Sal  Island,  (Jape  de  Verdes,  in  about  latitude 
lti°  .)2'  north,  and  longitude  '22°  5o'  west.  The  date  of 
the  findiiig  uf  the  bottle  was  not  given.  The  paper 
was  handed  to  the  German  consul  at  Sal  Island  by 
the  harbur  authoiities  ot  that  place  on  the  1st  of 
March,  188.^).  It  is  likely  that  this  bottle  travelled 
ab.)Ut  70  sea-miles  N.W.  by  W.  jt  W.  In  H  months. 
It  is  also  probable  that  it  lay  ashore  for  some  time 
before  it  waa  found,  or  that  considerable  time  elapsed 
before  the  paper  was  delivered  to  the  German  consul. 
Through  the  German  consulate  in  Kocheforl,  France, 
the  same  instituiion  has  received  a  buttle-post  paper 
which  wa-t  put  overbuard  from  the  German  schooner 
Milly,  July  :e5,  18::^,  ilurlng  the  voyage  from  Ham- 
burg to  the  Marshall  Islamls,  in  laiiiudc  48°  18' 
north,  longitude  t>°  48'  wi-st.  This  was  afierwards 
picked  up  on  the  coast  on  the  14th  of  Fi'bniary,  1885, 
In  latitude  40°  2T  north,  longitude  2°  4a'  west.  It 
is  probable  that  this  butile  travelled  202  sea-miles 
S.E.  by  E.  in  201  days.  The  seewarte  has  also 
received  a  bottle-jKist  paper  from  Corpus  Christl, 
Tex.,  which  had  been  put  overboard  from  the  tier- 
man  steamer  Kronprinz  Friedrich  Wilhelm,  Dec.  20, 
1882,  in  latitude  1°  :ji'  nortii,  longitude  3(J°  43'  weat. 
This  was  afterwards  picked  up  on  the  1st  uf  June, 
1884,  near  Padre  Island,  coast  of  Texas,  in  about  27° 
north  latitude,  07°  lo  west  longitude  Tids  bottle 
had  probably  travelled  4,ltll)  sea-miles  W.N.W^  W. 
In  &23  days. 


—  Dr.  Bernard  Schwartz  has  written  a  painstaking 
work  on  the  history  of  mountain  investigation  from 
ancient  times  to  the  days  of  De  Saus<ure  ('Die  er- 
schliessung  der  gebir^e,'  Leipzig,  1885),  based  on  his 
lectures  at  the  Freiberg  mining  school.  It  carries 
the  rea<ler  through  the  early  centuries  of  travel  In 
rugged  countries,  when  mountains  were  merely  obsta- 
cles, not  objects,  In  the  road;  through  the  middle 
centuries,  when  attention  to  nature  was  awakening, 
but  when  observation  was  still  so  uncritical  that  Ten- 
eriSe,  for  example,  was  reported  nine  miles,  and  even 
fifteen  miles  high;  and  into  the  modem  era,  which, 
so  far  as  accurate  measures  of  altitude  are  concerned, 
began  in  the  famous  meridian-arc  expedition  of  Bou- 
guer  and  La  Oondamlne  to  Peru  in  1735.  Up  to  this 
time  Mont  Blanc  was  the  'monarch  of  mountains,' 
just  as  the  Alps  were  the  mountains,  pnr  excellence, 
of  the  world;  but  then  Chlmborazo  took  the  lead, 
and  held  It  till  1818,  when  the  English  explorations 
brought  the  peaks  of  the  Himalaya  up  to  the  first 
rank.  The  progress  and  results  of  mountain  exptura- 
tion  are  thus  minutely  chronicled  in  about  five  hun- 
dred pages,  themselves  almost  pathless,  as  the  table 
of  conlenis  is  very  brief,  and  itidex,  page -headings, 
and  paragraph-headings  ^re  quite  wanting. 

—  Profesior  Nowacki  of  the  Polytechnic  institute 
in  Zurich  has  prepared  an  inlroduetiori  to  the  study 
of  soils  ('Kurze  aidettung  zur  einfachen  bo<leaunier- 
Buchung.'  Zurich,  1885),  from  which  we  may  measure 
the  attention  given  to  sclentllic  agricullure  in  Switz- 
erland. It  gives  a  general  statement  of  the  struc- 
ture of  soils,  and  of  the  method  of  taking  samples, 
and  theji  proceeds  to  treat  the  analysis  and  cla!-sifica- 
tion  of  soils  more  at  length,  and  to  discuss  the  deter- 
mination and  supply  of  needful  elements.  It  is  all 
treated  as  simply  as  possible,  so  an  not  to  be  too 
inaccessible  to  those  who  have  most  need  of  Its  teach- 
ings. A  supplement,  however,  gives  'the  first  at- 
tempt at  a  scientitic  terminology  of  soils,'  which  we 
fear  wilt  not  soon  enter  into  common  use.  Seven 
genera,  of  six  species  each,  from  Terra  rudecta  limosa 
ant  margillosa  to  Terra  humosaagrestis  et  hortensis, 
is  at  least  i-omewliat  cumbersome, 

—  An  extended  list  of  altitudes  for  nearly  three 
thousand  places  in  the  Carnic  and  Julian  Alps  has 
lately  been  compiled  by  G.  Marinelli,  professor  of 
geography  in  the  University  of  Padua,  and  published 
as  a  supplement  to  the  Cosihok  of  Guido  Cora  of 
Turin.  It  Is  preceded  by  a  list  of  a  hundred  and 
nineteen  authorities,  forming  in  ittetf  a  guide  to  the 
gei^raphic  literature  of  the  region,  and  is  introduced 
by  a  well-analyzed  table  of  contents,  from  which  any 
desired  point  can  easily  be  found. 

—  Dr.  G.  M.  Dawson  ha"]  recently  discovered  a  re- 
markable Jnrasso-cretaccous  flora  in  the  Rocky  Jloun- 
tains,  on  the  branches  of  the  Old  Man  Uiver,  Martin 
Creek,  Coal  Creek,  ami  one  other  locality  far  to  the 
north-west  on  the  Suskwa  Kiver.  The  containing 
rocks  are  sandstones,  shales,  and  conglomerates,  with 
seams  of  coal,  in  some  places  anthracite.  It  was  pro- 
posed by  Sir  William  Dawson,  in  his  paper  before  the 
recent  meeting  of  the  E.tt'i*^.vafisMl<A.'^■^>ssa*^».^■■Ji•:;'*!^ 
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llMsebMlsUiP  KuoiuilegioupifminatrlliooriiullanR 
wbo  huiitM  av(.f  ihgi  part  oE  Ihe  lIockj'UounULlnq 
b«tirpeii  ttic  ll'tli  kiiil  &2ii  paralli-U.  Thr  lx>il*  li«  in 
IrDUgli*  ill  tlio  (luilf ax>>ic  forBiKtioiisof  I1ii>iii>-iinl«iiii>, 
amJ  nut.v  )>u  Iraccj  fiir  a  ilUum:ft  nt  «  liuiiilrvil  and 
fort)' luik-n  norili  ami  B'lulli.  The  plaiitn  fmiiiil  are 
conlfur*.  rycai)«.  and  h-ruK.  tbl^cycall^  brlrix  ■.■spccUllr 
xbumlaiit.  Home  »re  Ideutlcal  wllli  apeclc*  ilcwilberl 
by  Hei>r  fr»m  tli«  JuruMic  of  .Siberia,  while  oth«n 
occur  In  ihri  Uiwrr  cn>liir<'iiii>  of  (In-i-ntBiitU  Mo 
dlctaylf^dotiou*  l«ai¥s  1iav#  hMn  found  in  ttivso  Iwdi, 
which  connect  in  a  remarkable  way  Uio  extlnrt  floru 
of  A>ia  anil  Ani>>rica  aui]  llimo  of  Ibe  Jiinis-ic  and 
crouceoufl  (wrloila. 

—  In  an  arlii^le  on  tho  variations  of  rsraonalllj,  in 
tlte  J-turnal  Je  Gen'cvt,  Dr.  Berniftriii  Fol  mcntinn* 
tiircc  clumrnls  »f  person  all  tf,  — coutcluusnt-tw,  mem- 
ory. Bill]  volition.  Of  till!  lird  ibrre  arc  sevenil  kU)cl», 
notably  cijnaciousRcas  of  scnsAlion,  trbcm  ihc  bohsa- 
tioiipn>jit:rinuitt  lie  ilialinKutslied  trom  oiircanscioii»> 
neu  of  it.  If  llio  latter  it  loat  fwriixlieally,  and  tliK 
COiullLiun  alleriialet  at  rvgiil.tr  Intennlit  wltti  lbt>  noi^ 
mal  nale,  a  soii««  of  doubts  exlatence  In  prndiiceil; 
and  Mi«  Htnio  %tiiU  ariica  when  codbcIou:<»i-m  <if  uo- 
aalloD  I»  cATTiu'l  to  an  cxtrciiio.  In  ragnrd  to  llie  tnnni- 
ory,  a  peisun  Puraetimei  neemfl  to  linve  two  diatincl 
mrmnrfrn  wblrb  itcL  jklT«rn airly.  The  dij;>Ilcatlon  la 
pariktilarly  noticenbk-  In  th>'  ca.ic  of  aomniimlmlhlB, 
If  It  ucciirs  In  a  atalo  uf  wakctiitiicss  lliir  person 
n'riii*  to  liavii  two  ilisllucl  |>eivjnfllllies.  thily  lh« 
niinn.tl  nii-nuiry  farm*  nn  element  of  the  personal ity. 
Tbe  }>vr»i:iiia]ity  maynUo  ba  nlii>nMl  by  n  cltanjpn  fn 
OUT  lde«  of  tbe  future.  Absi^uC-nilnd^dneM,  and 
jlvliling  to  involuntary  Impulaea,  are  tbe  OMtward 
ligta  of  tills  kind  of  mental  ijlv.'iie.  In  cuacluatc>n, 
l)r.  Pol  lb'>iight  men  differed  Itn  In  th«  extent  of 
tlidr  racullica  tban  In  tbe  exieni  of  their  conscloDs- 
itua  of  Iliriii. 

—  An  aeronautical  exhibition  under  tbe  palrooace 
of  lli«  Aeronaiilloal  soclcriy  of  Great  Drltnln  wns  to  be 
opened,  nys  jVature,  during  tbe  present  month.  In 
oouiirccion  with  tbe  International  extilblilou  at  tbe 
Aleiaiiilrn  p.ilai'e.  Tbe  laiye  c>iit-<l«or  >])a(»  will  b« 
made  arsllaltle  for  variniis  com imLi lions.  Tlie  dl«- 
imted  qucntton  of  aerial  loromatlon  by  the  aid  of 
buoynnoy  will  be  teitecl.  Po<>iibly  llie  tin  in  the 
building  Id  iho  early  part  of  June  tuay  interfere  viib 
tbe  |ilau9. 

—  A  coarse  of  t«n  lecturei  on  the  practical  analpjs 
of  plani.t  VIM  lltiltlird  on  June  2U  at  ili«  Citiclnuatl 
aoclcly'F  rouma.  They  were  Kl»cn  by  Jim,  F.  James, 
and  were  iiiHituied  for  the  special  bcncfll  of  the 
l«actLer«  In  the  public  acboola.  TJicy  were  troa  to 
Uiow  invllvil,  and  ncrft  niieiiileil  by  from  llfieciv  to 
twenty  leaeliKr^  Tlie  soeioty  pn)|)>u«->-  to  give  alinllar 
courac*  of  U-cture*  on  Saturilay  mortiin^  In  the 
tall.  TIm>  firtt  one  wtl)  iifobnbly  be  on  pliysiol4>gy 
anil  byglcno.  followcJ  by  one  on  i»li>»ical  gco£r«pl)y. 

—  We  wgr«t  to  notice  llic  death  of  Ilev,  T,  W, 
Webb  at  Uunlwick,  Kns-,  »ii  tbe  Ifltb  uf  May.  He 
I)  known  rverj-whero  to  aBtrononieni  to  arn^tciir 
■itroiiomcra  In  parilcular,  aa  tbe  author  of  '  CclcttUI 


objKta  for  omoinoii  telMcopc*,'— a  book  wbl«h  > 
»»ld  to  hate  "done  more  to  inteisfit  ubaerrerv  fn  ih> 
bearent  than  any  other  book  that  b*<  bi?«n  pob- 
ll>hc(l."  He  wa*  a  frequent  e-intribiilnr  I"  .Vit^arr. 
tin;  idicHccdirtl  o&»<T«r,  tl»c  Ea^lMt  nurrhanU,  eit 
One  of  hi*  inu&L  recent  works  wav  a  popuW  book  oa 
the  »itti.  We  leani  fn»iii  tiie  Antrontimir.at  rtsi*Ur 
that  he  was  n|>puinl<-i)  a  prebnidnry  nf  Uerrfonl  V^ 
ibedral  In  18:^2;  and,  tf  h«  bod  llred  a  fvw  WM>b 
longer,  h*t  would  have  completed  bii  elglitleita  year. 

—  Eiitomo]o(rl*la  will  fan  aorry  to  ItKini  of  Uie  deailL 
on  tbe  l&lh  IntU,  at  his  home  in  Mnrgantoim.  N.(.'-. 
of  Hr.  U.  K.  JJorTtSfTti,  a  luited  eullt-etor  of  inject', 
pmbaliiy  tbe  tnoit  •ucc^sd'ul  and  enCbnaiaiitio  ii|  tlili 
line  of  any  wa  have  had.  A  lame  proporiioti  uf  bu 
collectlouK  wentW  Europo,  wliere  ibey  mere  rajrrrij 
sought;  and  the  literature  uf  ilcecriplivt-  cniuinulo^ 
for  the  lait  ii-n  yean  in  tbi!>  ronniry  nbows  every- 
where tbe  Indication*  of  lil>  xral. 

—  A  ci»rf»»|iondeiit  of  llm  F.n-jtlth  mechaiite,  writ- 
ing from  Mnrrbiin,  Kunime,  t'ranots  »ays,  "A  boUar 
of  a  new  aystem,  whieb  received  the  name  of  g4'i- 
rateur  tficyeliefue  intixplaUble,  has  been  invrnieJ, 
wlilct)  illtferii  from  nil  tboie  hitherto  product^.  Tbe 
metallic  surface  eubinitted  to  tbe  action  of.  ifav  lire 
docs  not  touch  ilie  water;  In  no  condition  c«u  itie 
boiler  get  red-bot;  it  b  unvdojted  all  ot-cr  by  the 
same  K^mpemturo:  hence  an  linmenic  «aporlaxt)un: 
and  »team  am  be  producMl  to  the  wry  last  drop  of 
water  without  Ibe  leaat  danger." 

—  Jules  Gamier  hat  ri#signeil  an  cloratetl  railway 
for  the  city  of  l^ria,  which  It  Is  ex[H.-fted  «iil  b«  In 
runniiiK  order  in  lime  for  the  exiKisitlon  of  It's!),  It 
wtl]  be  twcniy-eighl  tb<>u«nnd  cisht  bumlred  metna 
(about  elgbiern  mlleitl  In  lenglh,  anil  will  co«t  ten 
million*  uf  itdtlan.  The  strnctnre  will  )>«•  cemposad 
of  two  iriti'k*,  one  above  the  other,  on  on  imn  fraine. 
The  whole  will  Iw  IKieeu  meiivs  from  tht?  buildim^ 
line,  and  vIbralloDS  will  tw  gniirded  against  by  ipivul 
appliaiic(>R.  The  trains  will  be  eonifMwrd  uf  lbi*e 
AmiTican  cars,  eacti  fourteen  moire*  In  lentil),  and 
two  plstfona  or  open  can.  Tlii^y  will  run  every  Are 
minutes  for  sorenteen  Iwnrs  oacb  day,  and  will  Itave 
bntiiches  connecting  with  ibeaeveral  railwa7.«tatloi>a. 

—  A  ncwTolumeof  menioinoftlic  Siberian  rvctlon 
of  the  ICu'Slm  geographical  society  contain*  a  <la- 
■erlptiuii  of  Lake  ibUkbasti  by  Pisdier,  an  aoconnt 
nf  tbe  Vatatugau  tundras,  a  list  of  gengraphteal  p>ni- 
tlons  delpnnined  by  LebsdolT,  and  uther  docuiutaU 
of  Importance. 

—  Vo»quc'B'TrainJdcbolaiiiqiie'  [Paris,  Ba^H^t), 
wUIcb  was  wrlUen.  a?  tbe  author  slates,  as  nipple 
mentAiy  t<>  terluresilelWervil  at  Ihe  IntliCut  arrowy 
miqne,  h  priifactnl  by  a  brirf  rrriew  of  the  cliaraeur* 
of  dw>i!iQcati>ry  valuti  In  iK^iany,  but  is  In  the  mata 
a  concise  synopsis  of  the  phenogamtc  onldrs  of  Im- 
portanee.  The  sclenilfie  reptiiatjon  nf  iu  aiiihi>r  Is  a 
sufKcieiit  guaranty  of  ila  aecunwy;  and  Ibe  luforsia- 
tion  it  contains  l«  rctidcrad  Maily  aoce>aiMa  bj  a 
coraplvte  index  to  the  Uluatntloua  and  spedflc  de- 
■criptions,  and  to  the  principal  prududa  meatkiDod. 
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*X;  theory  uf,  5»,  414, 
CuionulaaiiS, 
C«ullcr,J.  M.,3M. 
C«i.  C.  F.     Wliat  ]•   a  mleroMoplii? 

»»- 
(hiiimollilud.tf/.wa. 
Crodll  Id  Buibnn,  1. 
CiMaeeou*,  oiodom  lypc  of  plant  In,  lU. 

Crlnloalt,  dUoovory  uf,  br  uac  of  olMlrlc 

llRhi,  BDI. 
Crop*,  W. 

<rTaiali  aquolDct,  49T. 
<.'ubanln>«,a21:  aouloitlM^  HI. 
(rutto-uaotig,  SM. 
CypMM,  UMiUNf.  413. 


|i,.  VC.  It,  Tho  niHM>r«lo«i<«l  obaom- 
iotvodBIu.  BJII,irf.M». 

Tlabl.  P.,  on  opldar*,  M4. 

DJ.LU,  W  II.  l-ba  aanhqnaho  of  Jaa.  3. 
1S8i.  Si:  runtivr  notoa  «b  BotaMUT 
bland,  ill.  K:  .loba  (Iwjm  Jvttvf, 
t4A,  a  ni>>ii<4[nLpb  uf  Brillab  fa«J 
fira<hii>podi.r*vi«ir*d,  IW;  XadalDac^ 
PtobWionc  Amarlca,  ft)*. 

Dangor  Ilnaaof  flooda,  IH- 

I>a/wl«,  ■latur  at,  4T1. 

DarldMo'i  tIrlUab  foa«U  Bnolilapada.  r*. 
vlnrKl,40a. 

l>ATi).  W.  M.    Th*  roMMi-bni«ii  f1i« 

araoDd  Iha  aun.  4U:    Itia  work  uf  ika 

fiwl't  tanliquako  cumnilaalaa.  10S. 
naria  Hirall,  warn  und^murmil  Id.  tit. 
DawaoK,  O,  M.  Tho SaakaMbewaai  aoa*. 

Iff.  map.  340.    S*t  alM)  Svlwyn  M« 

IHwaon. 
paii*ox,Rlr  W.  a  fiMdaraiypa  oI  pl^ 

In  Itx  CTtlaoaoiu.  UL  M4. 
D»M>n,  tilr  W.,  OK  Meaoaole  Onna  of 

K^ieky-Uouniaia  ragloit,  4M;    tmaii 

urewoaoua  Bore,  (31. 
llaar  FBlKy  Ofhiimaii  TMa,  ftHlMlloM  aC 

Daaf  mala,  «dDcali(ai  et.  tU.  STA. 
|}aalh-nl«  nnoDi  Val*  ooPog>  (raduataw. 

Uaaibi.  raeaal.  10,  M,  139.  IBS.  Mt,  set. 

4:».  fin.  —.  -™,  — , 

DanuboiM,  tn.  I1». 

I>«i'ker'*  aludy  uf  Iho  Rabnotka,  IBS, 

Diiolaan'acllraiallc  Kharia,  14^ 

Dmiaaill  .jiiogrnaa  vf,  4AS. 

DcniltT  rtf^canhi  cnoUiod  nf  m»— iiiiiia. 

an.  ^ 

DpiiUitry,  prnbiaMrlti  tts. 
IHtiar.  o.  A.    Tba  dralMige  >r>l«n  of 

Brecll,  ±M;   ibt  phyalaal    tcarnrw  of 

ttratll.  n^fi.  173. 
l>avuuUD  alraia  In  Uonuina,  34V. 
IXcoatlon.  of  ipongM.  2AT ;  envHntMM. 

3ai.s:t;  urrota  In.  91. 
l>ii,i.En,  .1.  S.    Coal  In  Ibe  Chloa  *id«b 

of  c'lllbmta,  43:    diko*  of  parijotil* 

cutUiig  llic  caibOBlfervoa  nwka  of  K«». 

Iiioky.  tt:   lava  froiii  4b»  nair  rvloBBO 

OD  B(>««>loir  latand, ««. 
PtnoooTBta,  lfl„  map,  *m. 
IMaoovtry.  prl'ei  fur,  149. 
DI«Mae,  \iS.  ftntM,  116. 
lIlaoaMx,  ooDMlDila,  ITt. 
DI(tnt«cMiil.  eUoiliiB  a*.  Ul, 
niaaMtlos.  tall-taok  of.  IJB.  ^ 

DoLMT.  C,  8.   rrMorrattuDofJoltv.ilahM 

al  Ibo  Kaploa  bXRoglMl  atalloD,  OfT. 
Tulpbln,  buitliviioH,  ill.  tM. 
nralnac*  •yatom  uf  Brexll,  JM. 
Dnlna.  l«liD|.3nL 
Dnam,  II.    Tha  cold  WEalfctr  of  Fvkn. 

ary  and  Uareb,  SO:  Iho  amt-tWrmont*. 

Ut  durlag  lbs  roeoot  (dlpac,  3M. 
nnnilnk.  aaironornleal   nlioH iiii.iai 

341. 
nyoamn.tlaclilc  macblpfB,  I  IT. 

Bnrtti,  nraaBrlng  dunally  of.  117; 

mmiltil  cFual  uf.  I>l4i  jihyalw  oj^  SMJi 

Banbauak*  In  Ihc  Ailanllc.  141:  c4  JmL 
9.  Ibt.  41.  U,  mtp.  IS;  eaiMnloiliM, 
IM;  !nBnglaad,Jaii.x:,SiS:  IKM.IU, 
3M ;  urodlHIoDi^  1U;  in  ^nla.  UL  Ul. 
III.  IlSl;  of  llocM,  M0i  •uboartM.U. 
iUI;  iliooriaa,  1U. 

Karthouak**.  oHHaa  of,  tH;  In  Jap^, 
SCa.aoS,  to.  443;  Bap  of  CrvqaoMv?, 

901;  IpTaamanla,  3K: '-r  rtwuh 

of,  to, 

Kmtt  India  martnii  maclttj  of  i^alara,  1 

Rlx'llng  'ivllrcllvn  uf  nript,  tK. 

Kobldna.  ntt  ut.  1.'.  loinHrataro  of.  I 

ErhDoa,  uaa  of,  al  mm,  M. 

Bcllp**  axncdlUon  Ui  OtroMno  lalaM,  I 
STrr*>lar.  cf  Uanh  IS,  lUO,  m«j>.  : 
3Ui  la  eepicasbn,  uai,  334;  Tn 
1I<VB  tn  Knr  ZmlaitA  for.  191 ;  in 
guat,  ISM.  IM. 

Renoomy  or  fn*t.  Tl,  XB. 

BducBllvn,  pta«<  of  IijgW»«  In,  Ml. 

Bna.anlllelally  iDtulMlrd.Itl:  of  Ib^M, 
prolwiivf  coalrivanrnlor,  4'it 

BKy|U*n  aiitl^muca.  M;  Irgi)  NMnao, 
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£luddly,  hitlary  ot.  19S. 

ElHctrtc  (tiM  In  aaurunMilal  obwm- 

tniy,  iM;  fbtdlMavarift|crtiDliiala,30l; 
rurU|:1KliuuM(.IM)l  (oriDlcraaMpe. fW. 
119;  llahilna cnDilueiar*, all*  of.  3S:  In 
lMlr,«i  on  ■blpWud,  tM;  In  tb»  0. 

ElKlrlnl  ■n«rn',  Klac>n  FktU  M  Murco 

ur.40l ;  •ibHiliiuii  In  faiii.  100 :  wiuiMk 

aJnuiua  lu,  40;  aUiniu,  9S.  StUi  Ivcb- 

nalnty.  330;  nrkmlnK-slgiial*  of  lartb- 

qiintM,  Va. 
Kli'iMrlclly,  butwr-naUne  by.Ml;  U«til- 

liiK  thu  Musi  i;Uial  by,  (01. 
SIfrrI  in  (IuiiiUd«b  Id  RurapS.  3W. 
Klinr.  K..  uu  nftval  Bmbltdeuii*  In  Kna- 

iucl,  3U. 
Elk  from  qtuuruuT  of  K*w  Jwnty,  UL 

130. 
Dfeln.    SvoOlllaEulKlklii. 
KlUamfra  l.diHl,  «onf1aaratlan  of.  map, 

ITD. 
ICinn*ri«h  an  olitrlera  baellliia,  It. 
Kiiiinacm,  Rbtn-ccer.jiortrcifr.lM. 
Kn  itytkiiiBiitlii  Brtunnlci,  KB. 

oTdtfy.  iiiu;  niaicrUI*  or,  ITS. 

qii>k(  ill.  i}wi.  13,  30Z ,  C4rtli(iu>ko  luu 

of.  WA',  rlmr  polIulloD  In,  Tl;  tunatl' 

bultiUng  la.  too. 
mirlUb  nbortni  omnmlubin,  M:  Ikbnr, 

blfUrr  of.  IW;  uvkl  usblleclur*.  3U. 
IbvUMMKNllca  AcupncBiia.  IH,  303. 
KuUiniiiiaglioil  collaollDUa,  I8T;  arntigH- 

nnatur,  <'<:1M. 
Eaklmo.    Ilndtaa-Bay.    3S;    tbrowlng- 

■Uck,  W. 
Ruwr  dMithalM,  (U.  113. 
BurpfNt.  Inlanil  nKVlg«tt«ti  of,  4M. 
BvwMt  tni]  Ui«  Takxn  R)i*r.  XU. 
KwiM*,  J.  A.     A  RCDnl  JauuirjK:  ««rtt>- 

i|Ukk«.  UL  IKL 
RlpwiniinU,  ccrieulluni,  U3. 
Kiplomluii*,  SII,  a»i  Arn>»n.  lU;  In 

China,  est  1  nfatatntanil.  110 :  liy  Scrpb 

riDtv,  MOi  la  Wotwru  Amnlai,  (U. 
Kx|ilo*lva*,l4. 

F.,  r.    Martallly  cxporttDMOf  llfoJn«ur- 

fMilun-.  nr.  W.0..8IM. 

Purnat's  KlinlertarlHi  (lalwa  of  ebunU- 

\ry.  mluwnl,  nv. 
Ptoiia.n*h,iSi. 

Fay'i  nun  of  AfHea,  402. 

tfirt.C.    KnKJnsc.  A..UKI  r*i«.C. 

Fk  KNtLDi  1.'-  U-     On  Uio  cat*  at  ■oloma- 

JofiiMl  miiMiitn*.  SB, 
Porntntrl  -,  un  cliol«m  iA4calallvn,   444| 

til. 
nbriiin,  3W. 

Fibula  ID  earliial«-l>lr4i  STS,  HI.  OS, 
Film-  papvr.  as. 
F1nl<v  ■  iwrra-ebaria,  ft^ 
FlrviIani'ir.STI. 

Fbh.oa!tutg,  911,431:  aaKelaHoii,  111. 
Plabrrinnbllilllun.tlQlMllMaUaal.aM; 

»Dol»1y,  113. 
Flaliltii.  i>n-lil*UirlC,  Itl.  tit. 
Fltblna  IMirMU  In  Uildaofi  Bay,  HA. 
Platlaod.  IH,  »t. 
rtOHddUeharoo  In  MTn*. IGl. 
FInxU  of  lira,  W. 
Ptora.  emaeaaiu  aiiA  lartlaiy,  US:   of 

Iows,8tl>. 
FTena,  innoMlc,  4M. 
KTarlda  ollmatB,  ISl:  fibonbatle  rMka. 

Xi. 
Kmwik,  W.  n.    Tb*  naitVM  of  Antrlok. 

HL 
FOL.H.    Tti«culUvalKtDaCnil«robM.  lU. 

tu. 

Pol**  inlcto*<«iilc>l  anaiomj,  HO;  varl>> 

iliiiu  at  pmoiulliy,  baa. 
FuiiUliio'*  OIiTar  ntaoBulc  dura  u(  Vlr- 

tinia,  roTlaasd.  ^»o. 
FiivlpriDia  ill  Cvlura<l-)  ruck*,  lU.  }12; 
Furirhhfiliiiar'it  Tminrl.bullijlriit   In   EoB- 

laad,  rcrliwrd.  100. 
Fdmu.lnlluDncvof.oo  tMniwmim.US; 

nf  Ibv  Tnlttd  -'ttaUa,  lift. 
Forraoaa.  W. 
VomU  planu,  bUUrv  o(  hnnwla^f  *  of,  GO. 

rMniiUlt.    Alrari'iiqulrevl. »U. 


Pa««cli,  V.    Tbe  c—iaa  ot  aanhfuaka, 

FliAHKLnt.  Cbriallua  L.  Rtebct  oa  Maa- 
lal  auipnatlon.  133. 

FMMbAMjUfDU  4m  •etcaoM.Mdal.4U : 

^lioa.  U3. 
Vraadcileb  on  IlTITiBartuilaDUlBUiaalr. 

miu  ackmlam  cell.  Ml. 

VtliIU.  iialauooDa  ^iuib  trvta.  111. 
FTBl.ST,  A.    Tbc  atv  Croum  aanMlBM, 

1117. 
Fuel,  coal  u.  lUi  (OonaniF  Of,  Tli  SIT. 
FuJlSVuB,  cropiloii  ot.  IIL 

O.,  A.    Action  of  poIlM  on  aaed^oau 

ikikil  f»FFlo«rpa,  ^;  bov  to  ftttcb  tbo 
uruid  Ciiiiin.  iib.  [tol  juid  Inuflna/jr 
.Vlli'rifranlifDB.  l^J. 

UaC*'"  rUyalcai  Iccbnlu,  irTlcvt-l.  Ut. 

OaltOD^  aDlbroeamaUla  laboratory.  3M. 

(rangni.     6«c  <^iavbctl  aoO  l>BrQfU,a)T. 

Oa>.iia[iiral.a)l;  h»l,lBl:  wlla.  171. 

OaTaitUBT,  A.  S-  The  Yu(bl  tribe  of  In- 
diana, and  iia  latiriUKc,  lU. 

0«lf  I  on  |L»  (Iow-Iaiaji.  313. 

t>«)|[rat>bl:<!al  uiplanUona,  I&j  Inalrao- 
l|:iit,3tu:  nrna.  IGj,  Slfl.  13t;  work  «f 
the  Uretiy  cipKlltioo.  nan,  MS. 

OKignpfalaobH  Jabibuth.  ull. 

0*olotr">al  ralln;  inildc,  tV);  rrporta, 
•Uie.  tiJB. 

Gnda|t)',m>lnHrlnKiS<U;  of  Badaon-Bay 
rcKton. 'JCiA ;  Iccluraa  on.  In  Neit  Vurk, 
lli)lolU-Nab'iltlaiid,4iB;  microaoopa 
Id.  IipO;  of  mcmcaou,  tan  of  ouanl 
pa.  MI;  rvvoIMm  In.SS:  oreaniHiti 
lUcbUDda.  S7 ;  nhyaled.  Mswbook  oT, 
I3T:  of  WlHTonalD,  map,  lli. 

Gfonnrny,  11^. 

Ueonna  wondrr.Hlr),  100,  IW. 

Uermao.  aiuijy  or,  110. 

Utrmaay.  tchoal  MaUaiica  of,  01;  amoka 
i^UHllon  in.SKS:  Tt*U«<HluD  in . 'JSS. 

Ovrmlnulioii  of  cUnt*  lu  wil  tree  troa 

mierabe*.  13  h 
Ovno*,  lUaoMii.  IK. 
Uboat^prool.  walor,  2. 
Ulioaia,  uDbstlwara  In,  t9. 
Ull  licTl  on  ctaolori  at  TuoirL  UL  di. 
Ollbirl'i  ^iuUHc  prludjilea  ot  a^loul- 

tut*.  rt\1ciFC<l.  TlS. 
OKI,  T.,  on  Nurth -American  Hah  famia, 

US. 
Gill  and  Slkln*!  DMonoIiutlona  of  atoUw 

Mnllai,  (vrlowvd,  Ml. 
OlnkTMra*.  Iff.  4M. 
Omu«,  VIeior.  W9. 
OiMb,  l-yrainlAor,  IIS, 
UUplal  puHoil  In  Au.lcaiU,  ISi. 
(iliKlcr.  Tiaiiinli,  lit.  In. 
UiiMt-Uetfirlbn,  wiMa  UDda  of.  111. 
(tlaiMt,  Ca|)l..  Mplvttaof,  3M. 

U]n<rtamB,3a. 

OoilvSlvlr  •  uiua*UD,  iU. 
UoiT.  H.  H.    Tltf  rrlnrlon  of  flwm  lo 
IImii<ir»wCii.rU}  lii>-*<.-iilcatroOU,  191. 
nnldln  AunUAlla,  HI:  In Thtbcl. 413. 
(roodaJa'a  Vv|ialabla  hlMulc^,  rvrtovad, 

Oooila^  M(|inrt  on  lbs  V.  9.  ■xhlbtt  »l  lbs 
Li»DdoD  Il*b<r1«a  cxblblUuu,  rcvkwod. 

Ourdan^  aslanlinc  chancUTUDua.  3M. 
tlOKi,  J.  W.     Ilir)  iiboto|trM[ib  of  a  Da- 
kota. lArDiulo,  na. 
Ouuld,  Dr.  B.  A.,  an;  work  at  <:BtdobB 

ohMiiitfuy.  lua;  »ori»  eatalognclU.  W. 
Oomranwnf  MtonlUlc  bureaoa,  co-ordl- 

naUon  at,  1*;  r»  (>rBaniialIao  of,  (1; 

work,  H  ;  conaall-lillvn  at,  3M. 
Oranil  Oafioii,  bow  u  raacli  lbl^  til. 
Oraphle  pruoc— .  rB{KCHlueilr>,  8M. 
Ohiit,  Aia.    Tlio  Itnntcrvy  pine  aii<l  ey- 

proH,  433. 
Omr,  Iir.  Am,  901;  broBn  maiUltkin 

poKntll  ot.  ill.  4M. 
Ox«T.  B.  F.    A  atraule  calmidat  raCons. 

lU. 
Orval   ItriLvlii,  li^uHoua  laat«U  lu,  AH; 

D4ilniii»  aiirif  y.  BIO. 
Oa>«(.v.  A.  W.    'I'ba  fvompbluL  work 

cf  III*  Urccly  cipMlilun,  ■»«,  IW; 

thi<  ulonaile  noullB  of  Um  Lal*  Frank- 

)la  Ray  c(jTt4iaoa.  Iff.  •». 


Utftm)im,C.K.  Til*  Wa>l>ln(liia  nallMul 

■oonni**!.  lit  110. 
OrBunUad,  tiitlunlloa  ot.  IIIL 
nrD(|*a  [Mtklinlrli  uo  baclcrla,  M. 
(IrlmKa*!  (iMiMoav,  lU. 
Qrlndcbra),  eaMJag  lbs,  MS. 
tirimoll    UBd,  eouABUiMloa    OL    »«, 

1». 
t-lnblnullo'i  tninla  In  TarkMOa,  30. 
GUntbtr'a  Phi  •!»  uf  ths  carlli.  nMowed, 

■at. 

UUM.  aKMloo  of,  3VZ. 

Ocanci.  B.    Ac«niuaofb*llaainattnr«, 

U. 
Ouibfloonilw  anof  NonxraUoB,  W. 
(laila.p»reha.  Iom  of,  191. 
UujM^  TaMm,  nwUorohifkal  aiu]  ptjal- 

cal.  m. 
OyUte,  Ur.  Uu(«,  Its. 

t)-,  R.  .K.    Aororaa.  BH. 

U.,  ;v.  T.    UflOta)  capatliy  of  aa  Infaat. 

sad. 
tliuckc'i  illxvTtry  uf  cfic*  ot  Echidna,  a. 
Ilufliir).  K-.  »n  blcxuplpu  noelluBt,  4M. 
Uiitel,   on    pnliMiwIi    AmaHcas  aieulb- 

inrin.  ill.  ^. 
H4^vTUcidt*k    Hhni(itb(El'^   ari4l(}i&y    of 

pUnta,  rivWKd,  JA. 
tinck  Tuke'a  ttrpMtliio,  IwrUnrad,  It. 
l]aK*'u'>EI«iilcltBbUn|i.  (vvlewnl.IV, 
lUu..  K.  II.    Tba  Hall  «df»(l.  MB. 
HnlluflNallouaiSSS;  oraaut  oft M. 
Knin.  i/;.  934. 
Hiiatytiaa'^  ilaialgnalloo  of  Kairlen,  Ui. 

Mammoo,  B.  M.    VcicKMy  and  ardlineDi, 

in. 

Banltbaa'a  IHiran  of  clottrloil  mhm>l- 

OBT.  rttlovrd,  £». 
Ha^ry,  t'.  A.,  on  Inland  Barlfailott  of 

Kuropo.  130. 
Hwrard  c»ll*BV|  aolranea  viaiBlnBllen^ 

SM;  obacrtatory  aaa  of  aorlilMnilrelei 

4M:  aiaBlUatannHBMail,lM. 

IlannT.  A.  K.    Tlia  turn  Mnunb«l«Mr 

of  acrloiiHoiv.  XM. 

HwTiKoi.C.d.   HMilafi^ifaeMToftiw 

•(.n»a.3U.    StvnlwITl. 
n»y  fwCT.  «l. 
Ratixh,  F..    Tbo  iDOwdmoml  Ugbt  oa 

Ataaunvra.  tt. 
HiTX*.  It.  Vi'.    Anihrvpoa  anil  anlhio. 

pnpltbMiia.  101 :  nan  In  Iho  atnna  afa, 

Ilaaan'a  nBBS(«'<llB«>  and  T)(«*'l)oodi  of 

Haallh  wthdMtlan.  Lsnda*.  aaAbropoia*- 
tn  mt,  l»i  polaaa  brasa^a  on  qunUijina 

HmallaB.  UO. 

naii.mt.'d  A.  Tho  vlaaalltoaitea  aad  pa. 

iMntAiogy  cf  U*  DJi.  unlarr  dopoMla. 

4T5, 
Hnnihall.  J.  A.,  on  hlbtrmUa  at  baa*. 

4M. 

Hbtm,  laijiananM  of,  UL  U);  RvMbnt 

at  nlsB  of,  UB. 
BorMtun  abeorawllTir  nf  iiiiai  niaiiii. 

2»;  laWllMA,  U;  aullAnnaDua.  IW. 
Bor1cvurt,ir,,oncuriird  batllll,  ttl. 
tllbwaailMi  of  baaa,  49. 
BwomtOH,  T.W.    ADicrleon  lladi  !■«■ 

Ktia(*la  l1M.38B;da«Bdanr«ofaBla«M 

about  Boalon,  30!. 

HtuiAiiD,  e.  w.    Tba  ftiBntlona  of  ax- 

SarlmvnLBlatlBiaa.  S. 
I,  a.  W.,  un  actum  t>f  J^hor,  SU. 
lll>iatoBr>  **«**■>>!'.  l^t. 
UUbrrlcv-pollUnlaiu.Irnlt.'JI. 

lline«ecK,  O.  il.    Tbr  toico  of  im. 

p*oW,  at. 
Holdora-  Elananu  of  iOoIobt.  rrrMHd, 

a». 

Holland,  vlTlaMUon  In.  ITl. 

lloilyhack-dUaaM,  i. 

llonrynian  un  cnoiocr  of  U'Mab'a  laland. 

4M. 
S^nif  ail  iiiuu.  ill.  tSi. 
Hon .  tziynpitmA  auo  of.  lUS. 
Ilortra,  pvWilKty  iliaa  In,  101. 
lloujtTiicin  Araa  pi^iIiumiu.  aa. 
Uorrji'a  Mioil'nMllnit,  nvlaitn],  ML 
llniii*nu,  O.  Q.    Tlw.  K«ui».*M*v<; 

"Jtts  ^8UMl•MB.  **ai»  **.  «|p«"a"*  "" 
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TtKlmm  invvU  Id  AraU*.  IM. 

Hudxiii.  K.  Li,, CD  honu  tnMmiMoriwa. 

tiioiptlon,  4^ , 
IIu4H>D-lti)t  KskUno.  03;  cipiytltlDii  at 
ISM,  lU,  W,  i'Aarl,»lS;  A*Ua)i  Inwr. 
(■U.SMIi  reglan,  iDjNiKtmfihy  «uil  (vol- 

BurJlMi'aHUutvartnctcrU,  reviewed, K>a. 
HOBviSB.  WUllun.     An  alli'mpt  lu  pho- 

l«yrii|ib  Ihv  K-li>r  cei  ^1111,307. 
Ititiniin  buUya  Dillon  nUlri  tlian  t.n  In- 

lIiiiiKan-.  Ilnculillc  mop  ot  344. 

llfiiT.  r.  S.     TtieBsulKgyotUiDlteotlUh 

Ilant.  T,  1^.,  on  <Uw1flB«lt4ii  of  *inaUM, 

Ut.  IM. 
HiuMic'*  UleriMooplevI  nptrciiimplv,  t«- 

IIuwtilKin's  fhrfloiugy  Mid  lu-Blcinc,  ro- 

viowrj.  IM. 
IIrdniid,«aUrrol,  (U.  SSa. 
Hydre|ihi>bl>.  40, 

UrtlcDC.  131  i  plMCOT,  In  CdlKMlDn,  141. 
HfimolUni.  13,  KB. 

Vri"'!'''*'*'  nerve,  ODtofeoy  uitl  pbyl- 
oitBuy  «T,  IT'*. 

IauU.u. 

I«eb«rf4.  preveDtUt  «eJliid«lu  vtlh,  Uf. 

4<n. 
Iu.»p.  iiolmr.  SS4. 
IllumllunU,  ltKbttl»1JiC,  Itt,  491. 
IIJuD)lnBUoD.  bml  tUrrn  of.  6U:  enlnu. 

tfon  of  alrpnicdi  of.  4EV1. 

InuDdeMFDC  iiHh(  oa  nmaavrt.  u,  144. 

India,  legiil  IkDjpMgc  ot,  99S :  rowl*  fruia , 

to«imr«l  AalaiKMp.Savi  IIohIm  bue 

Of  afwraUoiu  afklnil,  mnp,  StO. 
Imtlan  Mitl  Mla«l«l  dblblUon,  HO. 
IndluiB  d^Fpartm  BDl  ot  gDoli)«7  Bad  nat- 

nral   bidorv    reponi,  rtikvcd,  ttV; 

unlvrrally.  M>, 
Indian*,  of    Lone-r  4?«1lfnnila,  133;   Ibo 

moand-bulldera.  107;  Vuclil.  IM. 
Inh(iia,a«inUltlon  In.Mu:  manulcanMl. 

ly  ot,  Wt. 
IMUBHOLI,.  E.   lannoll^  Country  eoQi. 

liB,  ]«d;  thcr  rmbady  muienia  *l  tfow 

llatwi. »/.  ST. 
InnriDll'a    (Viiintiy    cqimIiHi   rvTlc-wed, 

lia.  lOS. 

Inl»r*fWnc*  anions  Arntw,  Id. 
InooitlallCD,  choliT*.  Mli  ta  Alcln,  471. 
In«*«ts.   iialli-riloni  nf.  ta   D.(t.  nallaunl 

muacuni,  !>*.  li>j»rioua,  US;  ordaraaf, 

iHt:  Silurian,  (j;.  UT. 
]n>ili>(«,  r*. 
Jntiimtice  compnclr*.  martalltjr  oxpnl- 

InMKrala.  iilnorillnBrr.  4ail. 

iDMiyJaclal  dC'pMlu.  mammaHa  In,  9U. 

lotrrnatloiAl  icvulaCloal  vaaKtrtt,  4Ii; 
mvllfal  ronjtMM.  1,31:  mpleoruluKlciiri 
tvninva.  tM;  Tail*  uhniltica  of  uan- 
ulhviuTM.  lU;  [ibormaeaullfal  ooiiBrMi, 
Ul. 

lOTVtitlona  ((ililblUun.'Ma,  SU. 

Iowa  flora,  UO. 

Iron,  dAew  of  lentpentoro  on,  SU;  In 
AntrUa  In  itrt-l^lnnitilan  ilniM,  sau; 
■■  CuB*.393i  foandrlus.ns;  niairD(4tc 
mailvcnpu  uf.  >TI:  platn,  deurml- 
natlao  of  iMrknfH  of, 3(0. 

IrrloK^  Coppfl  r-b«irLQi|  Rtdia  of  Laka 
rluptetor,  rvtIvirpd.Sm. 

Iiatjr,  DlUof.va;  im  cuiuiulon  In,  113. 

Jaekion'a  IM  of  nioolUim,  IS. 
JaMbmi'i  Alaakan  «olleptlont.  IV 
Jarautcr'a  ('roblriiu  of  ptafslai,  rtTlennl , 

Jnile  trttta  Alaalia,  3M. 

J«Mta.J.  R   KvUBBCcaorbcwbMlnllii) 

Clotlnnall  ^oiip,  Ul.  391;  profreia  uf 

nvctMlun  In  itiE  <)lib>  vtilov,  414. 
jMnlaton.  A.,  on  deovio  UchUoa  an  •btn- 

>»ar4,lM. 
JqMn.«anliiiiiakmD, mui.tO:  ptnh' 

qoakva  anil  •wuona  In,  JQa. 
Jarvl*.  W.  C.  un  (bui*  at  pnlmooaTT 

JasTHuw.JuMpb.  gome  pecalUftUe*  In 
llir  ««  ttaUtllM  of  tbe  UiktttJ  ^latiH, 
t((.4W. 


JawunklJ**  Raatlan  lubaxy  to  Affbau- 

ItLan,  revluweil.  MS. 
Ji-lffrtuo  phyileil  UburHloiy,  Ui.  M9. 
JudTny*.  Jofln  Nsyn,  141,  UA. 
JrffiloS   b«ll™.n  vay^gB,  cvl I'braliva  of 

rcntennlal  a(,  JS.ui. 
J?ily-ll*he«.  pnaenatinn  af.  ISi. 
Jctvl*,  John  llloamnclil.  Brfi. 
John!  Uuuklna  unlvariltr  elinnlCBl  Ubo- 

TUlvrf,  I'l.  SB;  leclunsi  U,  Tbouaun^ 

Itvluria  al.  tU. 
JoM9>ili>K.    L,   C.     Iliosptiatic    luelu   of 

Klunda,  Mi. 
JouxaoK.  W.  W.    LVntrtfu)^]  forcB  anJ 

Ihe  aappoacit  puIoT  ICr-CDp,  304. 

JaiinioB  •  Oiirre.irMint  rwlawad,  no, 
Joba'loo'a  KIllniBnlara  Hpelkltni,  lU, 
.lordan.  Uavid  H.ai. 
Jctci'K,  J.  f.     l>laiei>a1<o»of  ■1i)p>,  tS4, 
Journal  of  mycolon'.Ol.  ■!»;  I^cw.Yorfc 

flilerotcDpleat  Minrty,  113- 
Ja1IM-llrairne'>     I'tiyiloal    icolDCri     re- 

iltvcd.  13i. 

Jupiter,  actioa  of,  va. 
Jnnno-crMMcoiu  Hora  of  t{«d(y  Uoun- 
taio-,  U). 

KalmticJf  •,  Mi. 

Kbdhi  rsinfUi.  Ii;  WMiber  In  l«M,  9T. 
KM)lnt  onollnukU<>f  ^t«rtda.4>II. 
Uleaaltntt  on  iiiiun  Qoud'Ofi,  Wt. 
Klltmanjatortpodluan.  lU. 
Kln^ltrnrten  ■rtwni  oi  cbmlnrr,  31V. 
KiKu.  r.  U.    Lateral  mmcmuiU  of  Ibn 

*wtb'>  oruH.SH. 
Kins'!  wIcroacoplcHCItniu  of  Altletlneu. 

Klntmlry't  Mulam  llov  and  Lady  Wtiy, 

rpvli-urd,  MW, 
Klein  ttmi  K««h,  O. 
Klrin'i  Mlrrrr-oticaulairK  acid  dlaaaae,  r*. 

Koch'a  ootnnu  badllti*.  ttt.  108.  144,  UL 
4&4,4TXi  IhNdTor^bokn  baeltloa,  4S, 

«3,  tsa. 
KUnlit  and  Rlebarx  on  raeaaurjlv  dcndty 

of  the  aanb,  SIT. 
KOppmi'achiin  of  lonraof  lemperaturv, 

Kollmaanvti  antiquity  of  Anvrlsan  ranea, 

STI. 
KoDgu.  map.  a;  Stanley  uo.  Ol;  irlbe*. 

Komi,  pnaMisa  In,  on  limar  pbaaomona, 

10S. 
Rorrai  lloiiiit  fiat  mun  of,  Ifl.  431:  Ntv 

PahuM  at  Mill,  lU.  Ul ;   raaouitea  of. 

Kit. 
KuBsk  Rlvvr,  map,  03. 
KnkaMa  r""*'^!  ^^' 

Lahar.  KngMxh.  I.U. 

I^^boral u  1^,  anlbri'iiuniitlrlr,  SH;  cbem- 
It'al.  ur  .luliiit  l(a|,fcln<  uuhently,  Itl, 
a,  Jrfrrri«.>n  pliyclcal.  Ui.SiU;  mlnlsji, 
u(  Maaaacliiiwila  liiatlluto  of  teebnol. 
on,  Ul.  41*;  ixuld*,  al  Aonl>i|aain, 

tjuarilnon  analcaihltiu.  3H. 

Iiaily  Franklin  Kay  eipcdlilon, actaiUfla 

rwnlU  nf.  ill.  Mi. 
lAkv  UlxtaM-iiti,  i.tii,  «;  enpfrrlor  top- 

pfr  hpiHliiit  DPk*.  i», 
I.txoi.av,  ».  I',     ^nollghl  and  tbr  nrlh'a 

Hlniwii'tiDrv.  W.  441, 
T.anifliijrH   wtjrk  on  Uonol  WhItArj,  rv- 

TkwI.MU. 

rjinri*ir*.(i»i<.»a:  laipii.  »f  india. «u. 
Ijutcuaiicf,  ttfialUis,  4(4 ,  laiomar  nbool 

ofTBl. 
LankHtcr'a  ■ILMk  vn  Kvcb**  Uieoty  of 

Itio  ohirlvra  baiitlla*.  6S. 
\ji  l*<,rQiA«e,  OMDumant  to  ouflit>aiilon.t  of, 

Slt>, 
Ijt1>Un.l,  11(1. 

Ijirrni.  phuUiKrapba  uf,  224. 
Latliudca.  dAivrDiinatlon,  nf  earlatllliy  of, 

iHi  abiFrratlvii*  (or,AO. 
In'ia.  cniwlb  uf,  Vt. 
iA<t^h,  pir«iii«,  at,  at. 

LeelalndiLiu.  idvulllle.  HU. 

■.■HIT.  .I»sr[ili,     Anviilnrl  hrjrold,  (fJ. 

ami ,  a  pwuiili  IcFOli.  M.  434. 
I^na  polar  cib*dltloD.  131. 
Lenlpe,  (01. 


I^adfntcid,  R.  r4n.  on  (Ueial  pvrlod  In 
ADHralik.  4ia    TmibhI  IUcItt.  Ul.  M. 

Irfw]l•^r«lx'■  Cri-ia««oua  atHi  lertlaij 
llori.  n>v|pwrj.  »4», 

Lv      V'taik'a     tilFua.«i;^oe      lndl^MaCa    rv- 

vlcwnt.  TI. 
l.evH«  on  il>r  MluliBlppI,  41%. 
t.cwii.  T.  It.     SiMtv  of  annr  racBMly 

JlMiH«rad  elSsy  nuDOila,  UL  131. 
UekabarrviMury,  03,  prurrea*  ui", .' 
Lire.  5»,  4*1. 
Uehl)»»»,  <4>ettlc  11^1  fbr.  UA; 

inlnantabr.  tll.451i  In  tlil«k  •cMhrr. 

181. 
I Jftbtta  aearcb,  IS. 

LlabMi.  ptohlituti*  eoBCtaa*  u,  XU. 
LlatcT,  elt  Jvaepb,  IBS. 
LnoomoUnB.  BrlUati.  3U. 
Loeuau   In   OiUfornia,    4*1:    a«Ti»>»». 

year.  MB. 

Lumb  prliea,  H). 

I>ond«fi  KcograplilMl  aocicty.  prtisB,  Kt; 

fttAnffeti  tocMv,  prltaa,  SU. 
)j>n(l(uda,  OelctiulnBDofM  uf,  Ul. 
LcoQla,  A.  L.,  on  cauaaa  of  pulMionary 

pblblaU.  4S0:  aanltarla.  4to. 
Loomlii.  l<..on  monmeat  of  awaa  of  low 

{irt-HUCT,  34S. 
I.oWBlj.,  I'lrtlnl.    T^o  Itona  nX  mimt, 

ottha  iU4  mtrtm  aOi:,  Ut.a»;  tk*  Nnr 

Fllaor«80iil,4urtf>t. 
Ltvm  C«llltan>l«  tmllana.  KS. 
Lad-Tlf ,  BHird  of  ^filey  mrilBl  Ui  I,  ' 
I,uiiar  pbenomana.  ICu. 

U.    Ilia  WaiblBflon  noniunwnt,  BBdl 

l)iitilii>MK  ,iiwkc  of  Ju«M  fi,  4U.  MT- 
MitAdaiii.  U.  J.     iiDi>«(>ola.  34. 
Uclinioa.  T.  H.     Vf^abU  miiTpli.ilMaj 

a  icntiiry  agn.  —  Llnae  and  Wotif,  dfi, 
UeLhiniild  un  ttab-cutiura,  434. 
Ua<IirlBDt^    Uw1q|Ic«1    rBilwajr  filAt, 

iio, 
UcOaa,  W.  J.    llerrOllary  »lknatvaaUa 

at  acnMhorviina.  36, 
Melilll  eollefe  aumnier  ODnraa  of 

373. 
Hnch'i  Ailonia  ol  maehMilei,  f>fii««B 

Wl. 
MsKeniltrk.    Sm  Oolaawn  and  Valian. 

drkk 
UpI.ennBD'>     I-aiitafcbat      itanofr,     m. 

rluHi,].  KM. 
Uaci.naKix,  H.    The  pb7aloloilca|  ■■■i.. 

onoy  of  ulanla,  U. 
Uii»Bl]>,  K.  l:.,  on    VlMdMlppI    (iMtd^ 

jBjrp.fflt. 
UcMcnnicii,  J.  r,     Tbc  mtornny 

plij'l^aeny  of  ibc  bjrpoclua'^  uvrrr.  I 
UatfOetle  litflueiio*  'Hi  otwloal 

aM;  p«lc.  nonb.  tM. 
UacBCUUtlOD,    lengtbMlba   uatal 

by,  »tl. 
UaciMti.  uStel  of,  OB   artllbdat]; 

baled  c||B,  IN. 
Ualr,  J.  *»..  on  eiCcilmcy  ol  th*  m 

UbIiV  pi^l'iavli  mapi.  IM 
Ualar^n  t'alca«jue.  1,1. 

MaKarinailon.heredlUu-f.lM- 
UaOMnalla  In  iBlerylatW  da MalU^  ■ 
Han,  ewiT,  In  Kurvuai  IM;  In  aloM  i 

3.  a. 

Uaoa^-n  l«  rotdera,  4, 
Uahm.  II.  llcknan.    Tto  n*  of  bII|m  w 

•elc<iiilAe  oorrvai'-undf  i,f«,  i^ 
Map,  ot  tJhlna.  bou;  llteratuT*.  IM. 
Slap*,  af   AfrlM.  liTi:    BinlqtiatwJ,  tU; 

KbellDir  coHkiIoq  of.  943. 
Hjiilcac.Jtllea.     I^beneirr  (Em  nnna,  ni«- 

tmtt,  4M. 
HarlBFlll'*  llrtoTatUladet.SXI. 
Utnb''  Dlnvteraa,  re^UndL  ill.,  ■»■», 

Uartln'*  Klniieatary  baiaan  pb/alohOi 

reviewed.  351 
Uarao**  eiploniloa  df  Slbrria.  834. 
ICanln'i  ltu*aUuwM  the  galaa  nf  llan^ 

reviewed.  aW. 
MuoH,  O.  T.    Qendliary  walfaraMlteib 

1W. 
llMnii,  O.  T.,  •»  SddnM  tkr«wtiw.«l«k, 

41t. 
UaaasrhuaeUa    Imlllute    ot     in  lianla^j 

mlnUiB  iBbontorj,  lU,  tlT;  li  tloMMm. 
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Ull  nfBlulns  m*4ltat  pncUM,  IM, 

lUi  Vofeantpmati  manyf,  wa. 
UiMUVV  mtBian  at,  in. 
MatlHr.  P..  on  tmclt-liMkblkl,  IM. 
Uatii*!'.  W.,  uri  irthiiiMit  iBUnioUoD  In 

Auotln.  ns. 
Miililivwii,  W..  on  nmiiilut  taW  cspavl- 

l*<>r  rkulln.  ilLlW, 
Maxtrvll.  J.  C  )I(B  or.  SIT. 
UmI,  hMllh/  uid  •HMftitMl,  m. 

iIVOlUDlE».UluDM  Vf.  SVl. 

H«I>1  of  Frwndi  AMdteilo  4«a»e1aiM«>. 

4i:. 

Urdlii*!  pnello*.  walkUon  cf.  IM,  613. 

Mwltua,  iitii*,  UI. 
U*l|abhana,  IIM  of,  9U. 

M*i:Vii,Li,  O.  W.    Mr.Ueivilk'*  plan  of 

rtnrlilnc  Ih*  ndttb   lailii,  3M,    Sic  ftlio 
MI. 

UtiiBH  on  tb*  ttoflul  Miinlrrt  t>- 

UMUleBpitdl7arialhnU,aA;  •llKrdan, 

T«)Btluii  of  ■ouony  md  phjtlulurr  uf 

tninio,  3M. 

Uarldfn   •dcDtllle   (MoolMlaD  mnuc- 

tlon*.  *ll. 
UaniitAK,  C.  H.    A  Iniplwt  Arowlcan 

turli<<  an  AiiUnUll.  tT4. 
MikuUm  O.  r.    duppMod  cnid*  Jodv 

fn'iii  Aluliit.  £00:  (iilunlo  <tawl  niim 

Utaorfll'-  ftim.  V^. 

U«*]  loirl  iiblblUoDM  NnNmbni,  2!9. 

lil(>l>'>itul'JKli,*>il  coinrw.  U0>   nutm.  I>T, 

iU.  m:,  :  i.burraionr  on  BIu*  till),  ill. 

*vi :  *uto  mituw,  ibi  ubiw,  iw. 
UBiMralusy,  tMllooa  In,  m :  alMiionu  of. 

30. 
Untir  ayiiMn  In  Araorta.  SI. 
Union,  arclicolafieal  lour  Id.  UK  SS. 
M«TIR.  n.    Tha  cluainuUan  uid    no. 

UMuiology  <if  th*  Ij.S.  i*ttlar7  ttopouu. 

>lcr(it*4  KonvcnMloM  laxikan,  XW. 
Uaynvrl'a  Pncbialry,  ntlawod.  lU. 
UIiTiobM,  cu1ti»t]on  (if,  III.  iiOO:  »K*w 

of,  on  MrmltiHlltin  of  pluit*,  1^1 ,  tvla- 

UaiM  ur,  M  Ufa,  SOS. 
lllerjDHla^  proluaUijl4  itrUTluma  In.  2H. 
Mleni-onuilama,   tonnMlan    of  jmitoat 

bj.lM. 
UlcrcMooDo,  iDbuunr,  nil;  riMlrti  IlBbI 

«»,  U/.  I«:  In  tHiiagf.  IM. 
Ulcrv*co[fIvBl  u]iilitfiDy,DlO;  pvlrOfroBbyi 

1.<U;  •wUoni  ar  AbUlliMM,  II. 
Ui<F.L.>c«.|>i>U.  1S4.3U.3IXI. 
Ulviiilluiior  tiinla.  am. 
Ullk.  .InadUB.  130. 
Ulnd.  In  nauiv,  tH;  readlDt,  aol. 
Uliunll  raeanl.  3»l. 
Uloanloay,  l«it.fcoalu  la,  Ml. 
Ulnlns  labonusrr.  1(1.  (II. 
UlBas«>U,  icnluvy  [if,  M>. 
Miaorr,  i'..  ij,     Tim  rllbcii  of  cold  oti 

IKIaf  (•rniiUma,  tm. 
HlioMplil  Itlvcr  oommMon,  tn;  oM 

rlHr  lilcM  alone,  may,  301;  EMopttm. 

tuic  at  mooib  «l7HI. 
UlMaulat.  I.>ka.  ■,  flf.  «. 
If  ■Kab'*  Itlaad,  v««I««y  of,  Wt. 
MOdoni  lanniata  aiMwIailou,  SO. 
Hovrarr,  S.  B.     Rainfall  and  cropa,  M. 
Munatcr.  paiaalllOi  US. 
Uonwna.TlaraiilMi  atraU  In,  14V. 
UonttTCT  plaram]  cjrpitM,  433. 
If  omroal  botanic  sardtti,  Si>i,  £13. 
Uoon.alM  of, "ban  OMr  llm  bvrliOD.IXt. 
If  Of  ul  •baka.daiMa,  100. 
lionweo,  liiaortrtltoii  la,  KM. 
HorulliT  •iparlanoa  oS  bMuranM  com. 

Cn.  4a£;   t^uftiiBcUcut  mutual   Ufa. 
ra»M  ouoinanir.  SM. 
Uamllit'a   oondiulai»   ragardinf  aatty 

maD  In  Buruiw,  tst. 
Uoaai.  rilvvr  t>Dm,  UL  410,  SIS. 
Moun.l.biill'llov  triboK,  39t,  tU. 
Uaund*,  elt1ny.  lit.  131. 
Hull  lit    Will  til  c]r,    tjui(lB]rS    •roA    on, 

31V. 
If  aUBlala  InvurlgatloB,  &3I. 
KoTBinaol  nf  rnrlb'*  tnul.  014, 
M laM.  daafh  of,  l^O. 

If  Ullirr^  c«ii*u>  of  Aottrallan  plania,  (11. 
Uulr'a  rHui'liflMofetiionlalry,  nvlewwl, 

no. 


If  natoiD*,  amantalogteal,  oan  of,  SS. 
Hnakial.  earWKDroua  babtu  at.  M,  144, 


Xadalllao'i  Prahlauirte  Amrrfta,  n>- 
vliwnl,  1T«,  aw. 

Xaoiuokd  nauaMw,  UL  IM. 

Naplo*  E#&loaleal  ttalioa,  prounalloo  of 
jdiy-IMiaa  At,  SU. 

NaUnntlanvlarayof  *e)*B«at,  .VpHlnwM- 
la«.  Sill,  Mt,  IIH  vtpmutn  md  al,  N»: 
oanipaiK*  poftialia  of  uwmbvra  of,  4U. 
ttl ;  TrcoininouibUon*  of.  fac  fa-«r|aiil- 
lalloii  nf  (wtrramgai  •olratiD^  bumua, 
41,  reporl  cf  cuniinll4««  on  co^rJIa^ 
Hun  01  iiunrnaieal  •chaHIDi'  bumaa. 
41:    Wiula    inlnrcitooploal   aaaoidaLlOD, 

*n. 

Nautlral  alntanni'.  IflT:  RriUtli,  174;  Pa. 

clllc  tamttmt't,  141 ,  publlaatlana  ot  VS. 

oOtar,  IW. 
.Wandnrobltntura,  tU. 
NaTlKUluB,  Inland,  or  Kilrapa,  <M. 
Nobroaka,  voloinlc  iIokL  from,  >3&. 
Noctar  KcraUuD,  «£. 
KoplUB*.  (Ill  of,  SSO;  vukblHly  of  U0H 

(•r.UI. 
Nanuu*  afatona,  primlUra,  tn. 
Now    Borland    nitl««rotciKtoal    •oolMy. 

«Hi/<,  1^  411;  Uiandvr-Honn  abafna- 

Uuniln,  411. 
Now  ftoliira,  ipurni'y  tn,  411. 
Kaw  Ba>«D.  Ptaboaj  miuvam  u,  ilT-dl. 
Ifaw  Jvnej  avrleolluni  nper1aw«U*1a- 

Uari,   ivpore  for  ItM,  Mrt*i*«d,  Al; 

land.  cbanKO*  tn  ■  ni. 
Utv  Otloan*  andHDj  nf adaneat,  411. 
Sty    Hculh    Wale*.   Unoaan    aodely'* 

prii*,  aa;  Hoyal  aiMdaty  prliia,  3£L 
Now  VorlE  mloroaavplcal  aoolaly'a  Jour. 

Ml,  lU ;  (taM  Biirrtv,  Sir. 
N'KimsKRr.   J.    B.    llaporta'a  Ptobtno. 

aUcal  urcanliiita  of  Cltn  andml  laai,  n- 

vlavAl,  iM. 
^Bwcviia,  3.    Tbo  Otorvla  voudar-ilrl 

an<l  IiM-  Itaaona,  ](M :  munslUf  otpiri- 

trneu   vt   ihv  Cano#«ul0yl  mutaal    llf^- 

I II aura II tn  company,  STtt. 

N«wrc>iiiLE!l4n(l,  #ipodltli>n  lo,409. 

;<ivUiii,  llaaipdnnadt«1cnalluiiur,S6(. 

Xla^ni  Falla  oa  a  aotH*«  of  alfdrlml 
anviKf-  HI  I  iPMloglnl  muanunal.asti 
praaarrnilon  of,  DM:  Borsa  **  *  tttra. 
ovfllakr,  llln  nvjpi  MV. 

XicnnuoH.  H.  ^I.     Tha  vuloa  of  a«-- 

pSBta.  IBS. 
Merit  <ii  nit,  )li|ilrbclloaor,Ml. 
Sltntftit,  mxttnlan  of,  by  animal*,  itl. 
fToblo  un  cnHlun  of  cunt,  Wt. 
XonlantUilld'a  arelln  I  nrr^ilSBtloM,  rt- 

iiow«d,  t»0. 
jraiihAi'iBrlcati  fltb  burnt.  4U:  •almoii 

viil  imiil,  4U, 
Ki'tili  luilr.  I'laii  iirraaeblnt.  Ml,  SH. 
Nuoa-Vl  on  ■Lilli,  £31. 
MinilH'F.  -cluno*  of.  MS. 
NiiRiirxtlon,  art  of.  W. 
KuiniWi  laluc  of  cslluloaa,  SM. 

Obresbt'a  aulai  pantUaz  mcaaurnoriiii, 

411. 
OWmioHo,  tidal,  9S. 
O'BrRXK.  M.  C.    Mr,  UanpdeD'i  daali- 

lutlon  of  rtir  Iafta«  Ktwton.SU. 
Onvii.ciirrt'nla,  Ibmry  of,  311. 
Ohlii  ■trririilloriil  »j(|iiirlni»ni  alatloit,  f». 

rofi  fur  ti>M,  nMcvnl,  4:i ;  iM-aalb, 
T4;  miray.  i*c>Ulloii  hi,  414. 
Olim,  ralupa  o^  AW- 
nti  lot  *iuuplnt  brtmki'n,it,3W- 
niliuf  lul;.^- 
(f.Skir.  riHii-Juurnry*,  W, 
(>(ipi,lr>r  ^^n  )>r«M*4>]  ekuifo  In  t«tra- 

numleal  il4y,  Mi. 
Oacrrr,  <'.  R.     Amnrftu    paaria,   44; 

•qnaUo  ptut*  of  dan  I>)ac»,  441. 
Ordnancu  atinfT,  SIU. 
(>r«.d«piH»a,  4A. 

OiKWiMcua  la  tb*  air,  acarcMy  of,  UA. 
Ormarttf'a   work   on    IhIbHoub    Ibihk, 

4U. 
OrnlihalnBlal  and  oS1<«Im,  J9. 
OmltUurbjDchaa,  on*  at,  til,  HI. 
OnuUe'i  1«  I.^M«aa*M  la  Pwnr,  nvlawad. 

Md. 


OttT«s,   E.     Th*   aalural  ||a*.v«ll*   ot 

(■■rlh-*«al«(R  Ohio,  474. 
DtanKK,  tl-  v.    lit.  Ilutoks'*  dtoaora f]f 

of  l)>*  ■«•  lit  E<lll'Ilia,  i. 
nitava  (WW  nslunllaU'  rlub.  140. 
Oifbtd,  ilvlwetleB  ■!,  Ucl,  SI). 
Oyaiar.badovfNra  York.4tfL 
Oyat>r-a>h>ry  lo  CanMaUaM,  Ol. 

IVNIb  e(iaa(««'a  aanlloal  almanac.  141. 

I-Matocnpb,  IS. 

Falan>|au  %iMmt  by  Cam-*,  III.  Ml. 

fvadlMi  fviiad.  400, 

P»ralIiT.3)tl;  aolar.^ll:  ■i«llar.t<f.34l. 

ruuHW  otnpod,  Kli  k«ol>,  tit,  tU; 

fnoaitvr,  410. 
hrta  ilocirkal  uhibUlaa,  1*0;  •krawd 

railway,  US;  nuEtnihtoalaaclm]',  143; 

liMKwirial    •shlMclaa    lor    IIU,    904; 

Nwcn.SB. 
fAiiKiit,  B.  W.    FnMprlBi*  In  Ilia  tocka 

or  Colorado,  fU.  319. 
PartiTr  lamicirlaJ  aolvooc  rUaa,  Ul. 
rnrlE*  r't  ZoAtamy,  nrvlawod,  136. 
Parkjn.  it,  L'..  on  ttawtt  un  Mn«t-Ml- 

w»y.,  ISi. 
Paauara  ayatMU  of  latcloalloo  f«r  M- 

llirn>.  MM. 
{"auoDDila,  Jou  rniryt  Iii,3t4. 
PalHiirPhal  lliixrj.  Mi. 
r«|ii.n.  U.    TlwaliKUliBKbirfr  Uibt. 

bouan  an'l  ararclilltftila,  IM;  llw  ni««l 

Monornloal  *1ih  of  vlaf  Irln-Ugttltor  »m- 

dueloniia;  •dMiKilocloBl  noiea.  IW. 
t^(•body  tDOaann.  Kaw  Haran.  iff.  81. 
Pkalb,  a.  C.    t>Di«Dlaa  aUaW  la  Ifoa- 

t*na,U>. 
Paarb,  Amtrican,  41. 
Pratham'a  IVtrolouo  and  IM  produna, 

miwvd,  5M. 
rmduMm  mntrol,  113. 
Pannaylvanla    faAlotflaal    aunwj.    111 ; 

moand.  dlT*r  from,  111.  4>*. 
Vtnhtn*  on  hydrapbebia,  •). 
hrtdoilta.  dikwi  of.  M  Eontuoky.M. 
PntpUMIo  uaalilns.  SM. 
rwrtooalliT,  n/laiiona  vt,  BU. 
Ptrlbea'  atUi*.  tXi. 
IVlartnann'*  U1u)»llunsi-n.9D4. 
l'alniitT»(>b]t,  mlcruMojiltal.  US. 
PalrartsiD  uid  Ita  prodnMa,  m; 

partallnn  of.  hht^  SM. 
PoUll'a     Madfrn     mrttduaU**     inrhM 

prDsntn.  frvliiwad.  M. 
nTllirvf*!  Anrblr  rOr pbnlologla.  41S.4 
Pli0nnmik|i«iii  at  •aa,  sIS. 
PlilladvlplilBicaitomyornaionJ  •cleocca, 

bUfaau  of  tdtnUSO  Inriumallan,    lO: 

iKlurta.  Im. 
nnii.l.ipa.  W.  A.    ChoppbiraMwa.  IW. 
IlillUpt'a  On-dcpCNh*.  r«<Kn-l|  4M. 
HilloloiClma  riMlllliin.  IW. 
l^viaphBlrB  In  Xlabamii.  STd. 
PlwiphaUe  (ocka  of  Florid*.  SM. 
Muilnitntpli  of  laryni.aU;  of  lomadoa. 

lurtantaoooiu,  wt;  iff.  IflO. 
Pb«lo(n>phtnt  t^  Boraaa.  UM,  WT,  Wt, 

*"■ 
FtiMiMEninby,  apnaiaUH  la  avoid  tiara  of 

•nldelal  IlKlil  ID,  tin  cumpoirit*,  n3l 

piMsnUuna  tn.  ilS;  to  prndoeUon  or 

atrllar  n»pa,  Ul. 
Phtbltli.  canara  of.  4W. 
l%ylc«M)'  n(  piMvalnl  nia»oulla.3U. 
Itiyiim  labin.  IM;  lediain,  W;  UbIb- 

Inrsl  Arahpni,  II'.  U. 
ItytliM.  87,  H»;  sf  tbt  «wih,  3M;  prob- 

lomaof.  I.tt:  in  aahoolcSU;  oriboB. 

M.  t>il-bBDk>  of,  IM. 
PhytlukiBlral  anaionj  of  planu.  3b:  ro- 

■ntrcb,  4A:1.  Ivd.bAnhfl.  IsT. 
PbyXoluinr.  13:.  :tnl,  am,  lltiratare  ot 

413. 
riCMMMu,  W,  R.  An  Mlcapti  to  plmio- 

snpb  Uw  eoRina.  Ut,  SK.  4aa. 
PtDobol  on  Tonkin  Douatelimr*.  3S7. 
PMa,  MonWTvy.  433. 

I'lacsntala  lewti  vanafcrabi,  Wt. 
Plauol,  Mw,  2M. 

Plant*,  aiiaiomj   of,   Si;    ifiialle,   441; 
Mnauasf,  (It;  knowlodir of  fc«ll. M. 
Plat),  I.  II..  on  aoBHiBatltaOan.  fSL 
Pnramallc  cablaM.  4m. 
PnliaaOA.  (fMuaOliuii  <tk,'i>\ 
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Po\ut*MfranioBt,  Itf,  131. 

I^llm>  •oUoii  «f,  on  aenl-coau  and  pcrt- 

Polj^MlrUan  In  horw*,  lOL 

F«p«l*llan  «r  CUlM,  M(. 

hroeialD.  naw,  lai. 

PorrflM  'tliTy.  «U. 

L'Oiniu..  J.  W.  The  ■dm!  nit  1  ratio  n  ot 
thr  Mleiullk  work  ot  ttr  Ki^criil  {ov- 
rrnmcnl,  Hi  the  IndUnit  Oir  muDail- 
bullilen,  nii;  Inherttuice  ididdi  Ibn 
Kidtnl   Anht,    U ;    tbc    ntrtaichal 

^wdl.  (!■  W.,  f,B  gi^rrimavM  fdcnllBa 

tiutMUB.  u :  utenmiatiaa  of  tnbe,  us. 

PnaVT,  W.  II.  Tlic  niusknl  uuiiln>ruiu, 
IW. 

Pntt  tqrmiuuliiiii,  lU.  9t. 

I'tvdlvaaM,  okltbaualM,  tsb. 

PnbliiaHe  Ainrri«a,  ITo;  eeaiTMu  U 
LUban,  rtvitovd,  us,  jcutlttry,  US; 
natiii^. III. *li,  l-onusiinu  ikulU.  I«: 
rvinulh*.  141  i  •eul|ilurr«,  (f/*  £^;  atriic- 
tumm  Mli:ronalB,2U. 

Prvtkio.  pf  1-1*1  ti^ric  reiii&in*at»  191- 

PrliulUvi^  nun.  uatbeUc  tacullj  In,  MS^. 

Prill'.  UaMln.lK);  Brtwd.WH;  Ua  Can. 
duili-.  tlv:  i>r  UiiDMia  tockt)-  >jt  ^'ev 
Komli  WkIcs.  Ml;  for  fFlcnuilc  Buthur 
or  Inivulor,  141;  il  ^Mii  iTciioour' 
ugemeat  puur  I'IniluitrIc  DBUDriii.lr.  411. 

PrU**  lu  >]lwuvriy,  103 ;  gf  Vn^cb 
acadmr,  241;  poitTsplileal  loclMjr  of 
Vtai;  143 :  Can  dan  fiwfnjilileU  mgI- 
Ctf.an;  entnttlcal  HWlcty,  tta;  Rnvnl 
•oeluty  ofXaW  ecuth  WbIm,  XtJ:  »'4r- 

uir.  ne. 

Pan«likl'i  (ipimrstloiw In  TliIb*E.SM. 
Pnjcrdle,  iiowconipuuDil.  tM. 
rrottuiicUilon,  MS. 

P«Ot;T,  II.  8.  An  KlIiiiKin  ot  Ociiunl 
OonloD'a  nicnilfk  vIIarulr^ltUl^*.  2X>. 

n»vldim«*  Mwenirii  •yiUim,  to. 

FaycblMry,  3M. 

Haychleal  rewcnb,  Amarlaui  •oclMr  for, 

13,  44,  S»,  Ml. 
pRychotuxy.  HSU. 
PlounliK-t,  ftj. 
I'giuloD  rroro  KrmKMoi,  12)*. 
POXMLLV,  U.     C^xuptelM    partmt*  or 

dWinbDiB  ot  Uiu  Nuiaaal  RMJemy,  UL 

m. 

PjnmUl  of  Ulnti,  11». 

QiUlllJUlveauiiljal'.  301. 
(Marty -Iniimuy  lUtliUc*,  90. 
iJuHicisiuvy.  BihII  «lt  from.  M/.  UD. 

iJtiMnr.  &.  r.    Wm  li  luuMtiaaUuD!'  4. 

lt>ll*<  rrcrpiiDf  I M4. 

Kallww.  ■KvmhI.  In  Paili,  Ul;  culde, 

fwik«l(ml,  &ia. 
Italinill.  U:  of  Kiaua.  II. 
Ita*<v,  I.  M.,  oa  •IvnudMioa  of  AjnerJ«*, 

SZ. 
Ucelua'a  New  nnlxrul  (cocrapbjr, K1. 
Red  MTOW  gale  of  Korra,  t''^.  Cu. 
IUI(,IMniQr!»lbiiil  or,«I. 
Baha  Ulvct,  U- 
Ranaan,    I,,  on    niUDullo    inQuanM   ■□ 

chamkal  ■Ktluri.'lM. 
Rlchata.    St*  Kflnla  an<i9  lUcban. 
R)dh*t  oi*  lui-nl^  ■UffKvaltdo,  3S3. 
BiLBT,  C  V.    till  llio  care  of  pnUinio* 

togloal  mtwauRi*.  !U:  Ida  eglltcUua  ot 

liwWUlaUMiiaiiKinal  iDaiBUtniini  Ibc 

rrloillCBL  oKoiU.  AIS. 
lis  JonBlra  gmittapliical  •oeltiy,  410. 
UUMDUIIar.    Kaa  Zolltfi  mil  KiMmllllar. 
Klrtr-iK-Uuilun,  Tt. 
Rtrvra,  auud.dlatluivv  In.UI. 
KnblnauD,   B.,  citi  hntkrt-tJc  LnbiijBUaDa, 

•SU. 
Ui'iCKWiion.  C  CI.,  ion.     KiTlh<)iialla  of 

Jan,  v.  14M,  map,  IIP;   Ibu  t<|iaalali 

>-atlh(|Llalt*>,  Iff.  lilj. 
l{wk)'<lloui>lalu    rkIvii,    Junaiu-vrata- 

miaa  Bum  ot.  Ml .  nmliiila  Aotsa  uf. 

4V(. 
RedaniUi  rarnlttirDualrabllaiir.  1*1.  tM. 
Uoilvni'*   lllsloiy  ef    Kn|[)i«h   lutiur,   »• 

tlfwrd.  16ft. 
ttolIvMoa'a  fixlanlllla  addrrar**  ui>I  pa 

l>ir»,  review  *il,  tta. 


IConuuLoa.  mathain^i^oal.  IHL 

IConioura'  Kaieaichea  an  prlmlUt*  ncr- 

vaiu  tyiUiaa.  nalanad.  3M. 
Itooui.  raUUaa  of  tonn  to  ania  of  uulu- 

niy  In.  liM. 

Rocaliaih  aacani  of,  2M. 

Itowlaad.  IL  A.,  oa  Taluca  ol  tb«  ohai, 

3i4. 

ItajaJ  utrtdioQilcal  aoclnr  of  landOD, 
>1T :  iiiedai.  tai ;  raciaoraroMwl  aoMtt)), 
IBt;  ■oclcijDf  Chiwda.4af;  aoctety  ot 
DorDirm  antlituarlM.  40V 

Ituunliiic.'U.Ui. 

KuuIbh  tiaaa  ol  oprralluDa  lunlnat.  India, 
iia^i^J'S;  tiubMayto  Afcli*Dltlan,3H; 
aiKiimaui,  lu;  itMmphlOBl  uplom- 
tluiu.7&:  >ooUiy.Ua,  ;i,I41,Ma^  luad- 
■)■.  ICO;  rlvBia.  ttoad-ilbK huge  In, 461. 

RiMilui*  It  llvr&l.  3IM. 

Ryder,  J.  .\.,  uD  ilukca  wT  whalai.  tU; 
prDtKiln  coaitiruiia4  for  ettgi  of 
aalLM,4ii. 

2,     Oolorail  tun.  3*4. 
St.Klii>oll|[hi(,4U,  irj. 
rifelam  tiaal  Indlia  niarl&a  aoalciy,  IAS. 
l<tU9ai:i(r.  IL  I>.    i^nlurnnu  atmcnrc 

Id  lub-aquDuuB  clay.  'Js'. 
Salmon.  .NurUi-.^mfrtcun.  434. 
Salvia  anil  (Kutnuui'a  oailucuona.  3M. 
Bail  Dbga  aquule  plaula,  441;  inalaaro- 

I^kIcbI   aununarr  for   rabraary,   SU; 

■u«lf  ty  of  iialat«l  bltlurj',  Laolima,  SU, 
ISHiila.  uroiliicl  fruru  waiil«.  141. 
HuiloHit,  4W. 
tiaiHina'a  IVabli^matlcaloricanlfiiuof  tbe 

anciani  •«■*,  raTltv«1,  Su7. 
SarKcut'i  RrjpvttiUii  tljc  fomu  of  Norib 

.\niOFlea.Tvvlawad,  US. 
SukslalicwaH  cviiuiiy,  moir,  MO. 
tiauaaura.  alnlUB  in.  all. 
tJcLrllva'a  OyuuDO-aliclric  Bu«L1uB>,Fe> 

vlawiuil,  tlf. 
liOhnilill-UDIheiai'a  Handbook  of  henllhy 

anddlacaMil  mitat.  nitciri'ili  17*. 
(Uhtiol  baokalnCblDoaa.lla;  autlatlca  of 

Utrmany,  41. 
Xchoola.  ipwmapbleal  Inalrualloo  liu,  303. 
tii?bbli«,  Aurvt^  ruluni  of.  l\2. 
Huil«aTKt.  r.    'riiDoorlbmaxaeUcpOlc. 

tu. 

adenw,  cuniincrclaJ,  SSQ;  decadence  of. 
aboui  UuUon.  tS.  IM.  WT:  bi  the  •onlti, 
revival  ot,  H$-,  and  aurniy.  M. 

Selantllk'  BHudaUona  of  boaloa.  IS: 
buruiuv,  >fi>«Graiiivnl,  aripropflaUunB 
(or, SOU;  cuontlnailbti  ot.  *1 ,  tu-oreanl- 
julluii  lit,  41  .  trnlitfl-t  of.  1*''  (1  t^y  drp^rl- 
tnuBt,  ISI;  t(Kl>l'><l''>>i  rnhirniBilaa  of, 
SU;  rtaulia  uf  Ilia  (iiorly  aipadlUon, 
101;  ot  tba  Lady  Kranklln  Uay  aKpnll- 
(lon,  III.  SK-,  wort.  Kuvrrriinout.  IM; 
•diDtolBlndua  of,  11. 

ScuTT.  W.  II.  .\  toiall  alkariDaDaarraiu 
Uia  uimlorJwiry  ofNaw  Jtnry,  lit.  4M. 

McdlU*^  Ihlthbuuti,  goalouy  of,  ST. 

thnddar,  B.  JL.  on  |oeli>BtMl  >Iav«lo|t- 
mcDi  ot  vlngod  iMoeca,  Ub. 

Km.  ohtmUtry  and  pbjntM  of,  W. 

tWiuan*  tn  Japan,  wt. 

Hadnllndnifl,  321. 

Bndlinonl,  4Ts. 

MtlamiilOiilaal  doibb,  W. 

t)rlaiui>tu|il  at,  auiatauf,  tM. 

SrUinaaaopc,  lira, 

t^aklfD.  K..  on  rcMoL  Jajiancaa  taKh- 
iiuaLs,  til.  *aii. 

tMaDlumot4l.3U. 

HnvTW,  A.  K.  C.    Lake  IHauaalnl.  UL 

a. 

SalwrjD  and  l>Biraoa^  cackogl.oal  map  of 

C^anadi.  mlovid,  IM. 
Scmilie  laiiguayv,  UK. 
Sciiac«r|Euia,  alinDnnatlljrofi  UH. 
tirnai,!.  aorralMIOD    belween  dafacta  of, 

I'fl;  uf  an|d»rB,»l. 
Sanpim.    iIwiTMsbaHnlati(l«Bpplll1. 
IftrpenM,  Tirira  of,  U,  lt».  lit.  Ml. 
Krwm*.  dtauoaal  of,  n,  in. 
Btwan,  l>ari*ia»,  3S. 
SaaiiPi.1*.  8.  P.     TIlv  n**  of  illpB  la 
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BtuddardV  Irf^xun^noaH  a«  M*am)  adwnt- 

iBlnr.  nirlawad.  Ul;  4j«aJltMM«  aaalj- 

alB  lot  b^binen,  tcvi<«ad,3tl. 
Ktoli  on  ilir  adance  of  nnntbcr,  Mt. 
liwtrs  C.  P.    1-ba  ellmaM  of  iba  EqrB- 

Uan  Sudan,  MS;  tbarDMcCniB  AoAui 

lo  Berbar.  utap,  VO. 
frrosia,  O.  II.     .V  D^fl  answ-alUa,  434; 

Iho  raeanl  CblcafO  atom  inl  Ilia  bob. 

kIvW,  474;  iba  ruddy  (law  aa^oiid  tb* 

ana.  416. 
B*u>»  a«  In  .\fMM,4M;  naan  In.  1.  O. 
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RibitntQil  on  CKtnuii-l4llH.IA;  [FwBHl' 
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tIii.,  irrtei>ii.l,  Mt,  jtDT«n)in«nt  rv- 
)iiirta,  SO;  wloiilin*  eurruia.  «npn>- 
prlfl-ILona  lor,  fOB;  on-ordlnallod  of,  4* ; 
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TTiKi'K'K,  W.  C    (\>m«t*  nnd  ••larulr.la 

of  ISM.  31 ;  Iba  tanbqoaka  ol  Jui.  1, 
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PUf*  111  Ml.  t,  tab  line  fttHB  boiioai,  lbT'8«pi.  Wrvad'IfoT. 

"     tt,  "    l.ltfallna  frc-m  ivp.br  *Byvnila' mad 'C?mIm- 

Uoa.' 
»      91,"     1,  tlhllnehvnitoi>,A>r'(»a>'n<a<l'<SM:ltj'pia. 

ibi.' 
■■     71,    ■■    I,  nbllnpfrMtitiBKoni,  nad  "BT  tOMof  OMlfc* 

■lay,  whlalictrce  eombuaiiaii  at  the  rain 

of  0T*r  I.UO  iHMjnib  of  eoal  tar  oaeti  mdlo 

i»ten»d." 
■•     D?,  "    l,3UJ  Una  fTum  cop,  and  nndar  sal.  tor  ■Palato- 

uhuiivua '  read  '  l^lat^bonu*.' 
"     OT,   "    1.  Iflh  line  fmia  Iwitim,  Inat-rt  'then'  tirlvaon 

'l)ii''afid>ualia^knewn.' 
■*    Ml,  "    3, InanintI  pTacra.  Ilir  ■Oinn'road 'Cartes.' 
•■    S«,  ••    l.laihlinotra«lop.tor*TllaoU'read'1>uiU(a.* 


FagB  1)1,  «ot.  1,  wUt  Un*  frmN  bouom,  tor  ■  &oaalM|i*  md  ■ 

atkop,' 

■•  MI,  "  l,Mllii*ft«tnV«llon,  frr'Ucbl-nad-U*ter.' 
"  m.  "  I.U  llMfniniuip.(br-K»b«aaD-fMil-Kab«M>a. 
"    Ml,    ■•    ^  mil  Una  fr«D  bcMoiB,    itr  'nortlnni'  twi 

'■onlbntn." 
•'    Ml,   "    3.  laihllnafiani  fcatiom,  fcir 'le  (baaoMlli' nM4 

'  la  llio  narib.* 
"   m.  •■  3.M  iin*fnBbauMB,for>liiim'ni*d<uiigi.> 
"    tn,   '    t,lBth  Use  fnn  bMlo«,  for  •   iitnirr  nuimai  ■ 

rrad  *  out  lure  jaedlam.' 
'■    «9.   "    1,  4th  Uoe  from  bullaia,fvi- acid 'mkl-Klda.* 
"    All,    *-    1,  till  Hoe    Itani  lioRoau,  for 'Bjrraa' raid -Br- 

ram.* 
>■    111.    "    l.^ilillov  front  luvajid  nndii  Mhlbt 'Br«m. 

IM '  raad  •  Btaa««l«.* 
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